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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
~ document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 16-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency's Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to /an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Barry C. Steele 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
EYDE: 
Canada 
Denmark 
Finland 
France Sweden 
Germany Switzerland 
Italy The Netherlands 
Japan United Kingdom 
Norway United States 


Poland 
Republic of Korea 
Spain 





The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. wD \2 3 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (4) Progress report. Haeberli, W. Phys. v7 cclaboraiion. as © 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by-(12) 
. Author affiliation. Only first one is listed, in parentheses ® DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. © Number DE89007246. Available from NTIS, Saeen (> 
. Collaboration, if present. OSTI; GPO Dep. ‘a 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on = mio 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


_ Language of document if non-English. _ =. Correlation effects. Vainshtejn, sat AN SSSR, = 40) 
a each ys . (8) Fizicheskij Inst“ 988. (In Rus€ian). In Experimental and theoretical (10) 
. Monograph title if citation is an analytic (part, chapter, , . 
or paper) of a larger monograph physics. Collection. Order Number DE89780060. Available from NTIS 
— 9 _— (US Sales Only), PC AO3/MF AO1; INIS. 


- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 


. Contract “os name: SILVER lONS/energy-level transitions; XENON !ONS/energy- 
- Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES... 


number. 
. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 1 15-f17) ames 
. Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. (4) (Canada). 1990(CONF-900724-Vol.1: IndoorAir'90: 5th international (15) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. -—_9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by so, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 


pollution in house due to use of various fuels. Luo, Dayu (Chengdu 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 





Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, /nternational Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 


Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power 
Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and 
Concentrators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal! Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 





Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 
Facilities, Equipment, and 
Techniques 


Heat Transfer and Fluid Flow 


Materials Testing 
Combustion Systems 
Mining and Underground 
Engineering 
Marine Engineering 
Power Cycles 
Components, Electron 
Devices and Circuits 
Nuclear Explosions 


PARTICLE ACCELERATORS ” 


Design, Development, and 
Operation 
Beam Dynamics, Field 


Calculations, and lon Optics 


Auxiliaries and Components 
Storage Rings 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicais Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 10 
Thermal Instrumentation 11 
Optical Instrumentation 
Geophysical and 12 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


HEALTH AND SAFETY 
Real Accidents 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 

MILITARY TECHNOLOGY, Science 

WEAPONRY, AND NATIONAL Physics of Elementary 

DEFENSE Particles and Fields 

Chemical Explosions and General Theory of Particles 
Explosives and Fields 

Nuclear Explosions and Specific Theories and 
Explosives Interaction Models; 

Ceramics, Cermets, and Nuclear Explosion Detection Particle Systematics 
Refractories Nuclear and Radiological Specific Interactions, 

Other Materials Warfare Decays and Processes 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


42 
54 


20 


99 


58 
15 
57 
13 
08 
44 
07 


36 
45 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


ENGINEERING 03 
ENVIRONMENTAL 05 
SCIENCES 21 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 

NUCLEAR POWER 
TECHNOLOGY 

OIL SHALES AND TAR 
SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS 

PLASMA PHYSICS AND 
FUSION 

POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 








Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 


Refer also to citation(s) 29048, 29052, 29618, 29620, 29621, 
29622, 30093 


28973 (CONF-940780—Vol.1) Tenth annual coal preparation, 
utilization, and environmental control contractors conference: 
Proceedings: Volume 1. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1994]. 360p. Sponsored by USDOE, 
Washington, DC (United States). From 10. annual coal preparation, 
utilization and environmental control contractors conference; Pitts- 
burgh, PA (United States); 18-21 Jul 1994. Order Number 
DE94017535. Source: OSTI; NTIS; GPO Dep. 

Volume | contains papers presented at the following sessions: 
high efficiency preparation; advanced physical coal cleaning; su- 
perclean emission systems; air toxics and mercury measurement 
and control workshop; and mercury measurement and control 
workshop. Selected papers have been processed for inclusion in 
the Energy Science and Technology Database. 


28974 (DOE/FE-0315P) The Clean Coal Technology Pro- 
gram: Lessons learned. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (United States). Office of Clean Coal 
Technology. Jul 1994. 70p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94017777. Source: OSTI; 
NTIS; GPO Dep. 

The Clean Coal Technology (CCT) Program is a unique partner- 
ship between the federal government and industry that has as its 
primary goal the successful introduction of new clean coal utiliza- 
tion technologies into the energy marketplace. Clean coal 
technologies being demonstrated under the CCT Program are es- 
tablishing a technology base that will enable the nation to meet 
more stringent energy and environmental goals. Most of the, 
demonstrations are being conducted at commercial scale, in actual 
user environments, and under circumstances typical of commercial 
operations. These features allow the potential of the technologies 
to be evaluated in their intended commercial applications. Each 
application addresses one of the following four market sectors: ad- 
vanced electric power generation; environmental control devices; 
coal processing for clean fuels; and industrial applications. The 
purpose of this report is fourfold: Explain the CCT program as a 
model for successful joint government industry partnership for se- 
lecting and demonstrating technologies that have promise for 
adaptation to the energy marketplace; set forth the process by 
which the process has been implemented and the changes that 
have been made to improve that process; outline efforts employed 
to inform potential users and other interested parties about the 
technologies being developed; and examine some of the questions 
which must be considered in determining if the CCT Program 
model can be applied to other programs. 


28975 (DOE/PC/79881-T2) Advanced technology for ancil- 
lary coal cleaning operations: Technical progress report, 
January 1988—March 1988. Manufacturing and Technology Con- 
version International, Inc., Columbia, MD (United States). [1994]. 
58p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79881. (MTCI-79881-103). Order Number 
DE94017925. Source: OSTI; NTIS; GPO Dep. 

The work under contract number DE-AC22-87PC97881 is de- 
voted to experimental research and development to investigate the 
feasibility of novel ancillary coal-cleaning technologies that offer a 
potential for reduced capital and operating costs. The ancilliary op- 
erations that are specifically addressed in this work include pulse 


enhanced drying, fines reconstitution by extrusion, and hydraulic 
wave comminution. 


28976 (DOE/PC/79881-T3) Advanced technology for ancil- 
lary coal cleaning operations: Technical progress report, 


September—December, 1987. Manufacturing and Technology Con- 
version International, Inc., Columbia, MD (United States). [1994]. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-87PC79881. (MTCI-79881-101). Order Number 
DE94017926. Source: OSTI!; NTIS; GPO Dep. 

The work under contract number DE-AC22-87PC97881 is de- 
voted to experimental research and development to investigate the 
feasibility of novel ancillary coal-cleaning technologies that offer a 
potential for reduced capital and operating costs. The ancilliary op- 
erations that are specifically addressed in this work include pulse 


enhanced drying, fines reconstitution by extrusion, and hydraulic 
wave comminution. 


28977 (DOE/PC/88881—T22) Engineering Development of 
Advanced Physical Fine Coal Cleaning Technologies: Froth 
flotation: Quarterly technical progress report No. 21, October 
1, 1993-December 31, 1993. ICF Kaiser Engineers, Inc., Pitts- 
burgh, PA (United States); Ohio Coal Development Office, 
Columbus, OH (United States); Babcock and Wilcox Co., New Or- 
leans, LA (United States); Consolidation Coal Co., Pittsburgh, PA 
(United States); Center for Research on Sulfur in Coal, Carterville, 
iL. (United States); EIMCO Processed Equipment Co., Salt Lake 
City, UT (United States); Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). Geological Survey; Ken- 
tucky Energy Cabinet Lab., Lexington,[1993]. 164p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88881. Order Number DE94017555. Source: OSTI; NTIS; 
GPO Dep. 

A study conducted by Pittsburgh Energy Technology Center of 
sulfur emissions from about 1,300 United States coal-fired utility 
boilers indicated that half of the emissions were the result of burn- 
ing coals having greater than 1.2 pounds of SO, per million BTU. 
This was mainly attributed to the high pyritic sulfur content of the 
boiler fuel. A significant reduction in SO2 emissions could be ac- 
complished by removing the pyrite from the coals by advanced 
physical fine coal cleaning. The overall project scope of the 
engineering development project is to conceptually develop a com- 
mercial flowsheet to maximize pyritic sulfur reduction at practical 
energy recovery values. This is being accomplished by utilizing the 
basic research data on the surface properties of coal, mineral mat- 
ter and pyrite obtained from the Coal Surface Control for Advanced 
Fine Coal Flotation Project, to develop this conceptual flowsheet. 
The conceptual flowsheet must be examined to identify critical 
areas that need additional design data. This data will then be de- 
veloped using batch and semi-continuous bench scale testing. In 
addition to actual bench scale testing, other unit operations from 
other industries processing fine material will be reviewed for poten- 
tial application and incorporated into the design if appropriate. 


28978 (DOE/PC/91280-T10) Coalsand attrition system and 
its importance in fine coal cleaning: Final report. Mehta, R.K.; 
Zhu, Qinsheng. Alabama Univ., University, AL (United States). Aug 
1993. 164p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91280. (BER-609-63). Order 
Number DE94017113. Source: OSTI; NTIS; GPO Dep. 

It is Known that ultra-fine coals are prerequisite for the deep 
cleaning of most US coal seams if environmental pollution arising 
from the use of such coals is to be minimized. Therefore, the pro- 
duction of finely liberated coal particles in conjunction with reduced 
heavy metal contaminants at low costs is desirable, if not manda- 
tory. The liberation of intimately disseminated impurities from the 
coal matrix therefore, demands that the material be ground to a 
high degree of fineness. Similarily, some technologies for coal 
utilization require superfine particles (i.e., sizes less than ten mi- 
crons). This implies additional costs for coal preparation plants due 
to the high energy and media costs associated with fine grinding 
operations. Besides, there are problems such as severe product 
contaminations due to media wear and impairment of the quality of 
coal. Hence, proper choice of grinding media type is important 
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from the viewpoints of cost reduction and product quality. The use 
of natural quartz sand as grinding media in the comminution of 
industrial minerals in stirred ball mills has been indicated. The ad- 
vantages of natural sand compared to steel media include low 
specific energy inputs, elimination of heavy metal contaminants 
and low media costs. In this work, the effect of rotor speed, solids 
concentration and feed-size are studied on four coals in conjunc- 
tion with silica sand and steel shot. The results obtained are used 
to evaluate the suitability of silica sands as an alternative grinding 
media. for coal. Coal-sand and coal-steel systems are compared in 
terms of specific energy consumption, product fineness, media/ 
wear contaminationanalysis and calorific values, liberation spec- 
trum and particle shape characteristics. In general cleaner flotation 
concentrate was obtained from coals when they were ground with 
sand media. The zeta potential of coals was found to be different 
and lower when they ground with sand. 


28979 (DOE/PC/92521-T155) A comparison study of co- 
umn flotation technologies for cleaning Illinois coal: Technical 
report, March 1, 1994—May 31, 1994. Honaker, R.Q.; Paul, B.C. 
Southern Illinois Univ., Carbondale, IL (United States). [1994]. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94018881. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this research project are to optimize the perfor- 
mance of six commercially available column technologies for the 
treatment of Illinois Basin coal fines and to compare their perfor- 
mance on the basis of the recovery-grade curve and column 
throughput capacity. During the previous reporting period, charac- 
terization of an Illinois No. S flotation feed sample was completed 
and tests on the Jameson Cell were initiated. During this reporting 
period, parametric studies using a Box-Behnken test design were 
conducted on the Jameson Cell, Packed-Column, and the Micro- 
cel. The results obtained from all three flotation technologies 
compared well with release analysis data. Excellent ash rejections 
of more than 85% were achieved by each flotation technology. 
However, for the test conditions used in this investigation, relatively 
low combustible recovery values were obtained from the Jameson 
Cell and the Packed-Column due to carrying capacity limitations. 
During the next reporting period, lower feed rates will be tested for 
these two technologies in an effort to improve recovery. Empirical 
models developed from the parametric studies will be used to pre- 
dict the optimum operating parameter values. These optimum 
values will be used to obtain the best possible separation efficiency 
and maximum throughput for each flotation technology. 


28980 (DOE/PC/92521-T156) Production of Illinois base 
compliance coal using enhanced gravity separation: Technical 
report, March 1, 1994—May 31, 1994. Paul, B.C.; Honaker, R.Q. 
Illinois State Univ., Normal, IL (United States). [1994]. 20p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-92PC92521. Order Number DE94018880. Source: OSTI; 
NTIS; GPO Dep. 

tt is well known that froth flotation is inefficient for treating fine 
coal fractions containing a significant portion of middling particles. 
On the other hand, gravity-based processes can effectively remove 
middling particles containing only a small amount of coal. Falcon 
Concentrators inc. and Knelson Gold Concentrators Inc. have de- 
veloped full-scale, enhanced gravity separators for the treatment of 
heavy minerals. This project is evaluating the potential of using 
these concentrators to treat Illinois Basin coal fines. During this re- 
porting period, -28 mesh run-of-mine Illinois No. 5 and No. 6 coal 
samples were processed using a continuous Falcon concentrator 
having a 10-inch bowl diameter. For the Illinois No. 5 coal sample, 
the ash content was reduced in the 100 x 325 mesh size fraction 
from about 18% to 8% while achieving a high combustible recovery 
value of nearly 97%. In addition, the total sulfur content was sub- 
stantially decreased from 2.6% to 1.7%. Similar results were 
obtained from the treatment of the Illinois No. 6 coal sample where 
ash rejections ranged from 40%-70% for a 28 x 325 mesh feed 
having 7% ash. Combustible recovery values from these tests were 
greater than 87% while treating mass feed rates between 1 to 2 
tons/hour. A parametric study found that lower feed solids contents 
provided marginally lower product ash and total sulfur contents 
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while feed rate and bowl speed appeared to have no significant ef- 
fect over the range of values tested. 


28981 (DOE/PC/92546-T7) New concept for coal wettability 
evaluation and modulation: Technical progress report, April 1, 
1994—June 30, 1994. Hu, W. Utah Univ., Salt Lake City, UT 
(United States). [1994]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-92PC92546. Order Num- 
ber DE94017366. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with the new concept for coal surface 
wettability and floatability and modulation. The objective of this 
work is to study the fundamental surface chemistry features about 
the evaluation of the surface wettability and floatability of coal and 
pyrite, and establish a new separation strategy which could con- 
tribute to advanced coal-cleaning for premium fuel applications. 


28982 (DOE/PC/93157-T1) Improvement of storage, han- 
dling, and transportability of fine coal: Quarterly technical 
progress report, February 24, 1994—March 31, 1994. Energy In- 
ternational Corp., Pittsburgh, PA (United States). May 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC93157. Order Number DE94017181. Source: 
OSTI; NTIS; GPO Dep. 

The Mulled Coal Process was developed as a means of over- 
coming the adverse handling characteristics of wet fine coal 
without thermal drying. The process involves the addition of a low 
cost, harmless reagent to wet fine coal using off-the-shelf mixing 
equipment. Based on laboratory- and bench-scale testing, Mulled 
Coal can be stored, shipped and burned without causing any of the 
plugging, sticking, carryback and freezing problems normally asso- 
ciated with wet coaj. On the other hand, Mulled Coal does not 
cause the fugitive and airborne dust problems normally associated 
with thermally dried coal.The objectives of this project are to 
demonstrate that: The Mulled Coal Process, which has been 
proven to work on a wide range of wet fine coals at bench scale, 
will work equally well on a continuous basis, producing consistent 
quality, and at a convincing rate of production at a commercial coal 
preparation plant. The wet product from a fine coal cleaning circuit 
can be converted to a solid fuel form for ease of handling and cost 
savings in storage and rail car transportation. A wet fine coal prod- 
uct thus converted to a solid fuel form, can be stored, shipped, and 
burned with conventional fuel handling, transportation, and com- 
bustions systems. During this first month of the contract period, 
activities were underway under Tasks 1 and 2, project planning 
and engineering and design. 
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Refer also to citation(s) 28974, 29061, 29087, 29100, 29101, 
29150, 29152, 29153, 29154, 29155, 29156, 29526, 29527, 29528, 
29596, 29604, 29605, 30282, 30283, 30284, 30285, 30286, 30287, 
30395 


28983 (CONF-9309257—Vol.1, pp. 1-14) Steam pretreatment 
for coal liquefaction. Graff, R.A. (City College of New York, NY 
(United States)); Balogh-Nair, V.; lvanenko, O.; Brathwaite, C. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1993]. DOE Contract AC22-90PC90052. From Coal liquefaction 
and gas conversion contractor's review conference; Pittsburgh, PA 
(United States); 27-29 Sep 1993. In Coal liquefaction and gas con- 
version: Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 
Steam pretreatment, reaction of coal with steam at temperatures 
well below those usually used for solubilization, was investigated 
both through the aquathermolysis of model compounds and in lab- 
oratory scale tests of direct liquefaction. Two ethers having the 
structure Ar’-CH2-O-Ar were synthesized and purified: a- 
naphthylmethyl phenyl ether (NPE) and a-benzyinapthyl ether 
(BNE). After pretreatment, about half of the starting material was 
found to be isomeric starting material for both aBNE and a-NPE 
rather than decomposition product. This isomerization was inhibited 
to a considerable extent using zeolite to reduce molecular mobility. 
Only small differences in conversion and product distribution are 
observed when steam is exchanged for inert gas. Consequently, at- 
tention has been shifted to the compounds 1-phenoxynaphthalene 
and 9-phenoxyphenanthrene which have been reported to be 





cleaved by water at 350 C though unreactive in an inert medium. 
This has been confirmed for the latter compound. 


28984 (CONF-9309257—Vol.1, pp. 1-44) The dual role of 
oxygen functions in coal pretreatment and liquefaction: 
Crosslinking and cleavage reactions. Serio, M.A. (Advanced 
Fuel Research, Inc., East Hartford, CT (United States)); Kroo, E.; 
Charpenay, S.; Bassilakis, R.; Solomon, P.R.; McMillen, D.F.; 
Satyam, A.; Manion, J.; Malhotra, R. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1993]. DOE Contract 
AC22-91PC91026. From Coal liquefaction and gas conversion con- 
tractor’s review conference; Pittsburgh, PA (United States); 27-29 
Sep 1993. In Coal liquefaction and gas conversion: Proceedings: 
Volume 1. 688p. Source: OSTI; NTIS. 

It has become increasingly clear in recent years not only that ret- 
rograde reactions substantially hinder the liquefaction of low-rank 
coals, but also that oxygen functional groups in the coal structure 
are major actors in these retrograde reactions. The evidence con- 
necting oxygen groups to the formation of new, strong bonds, 
though convincing, is largely phenomenological in nature rather 
than mechanistic. Thus we know that crosslinking is correlated with 
the evolution of COz and H2O and therefore that carboxyl and/or 
phenolic groups are involved, but we do not know exactly how or 
why. In order to best mitigate the retrograde reactions, it is neces- 
sary to better understand their mechanism i.e., to know what 
factors promote and inhibit these reactions. It is also known that 
oxygen groups, such as phenols, can promote bond scission reac- 
tions, so it can be difficult at the present time to predict the net 
impact of a new pretreatment. The overall objective of this project 
is to elucidate and model the dual role of oxygen functions in ther- 
mal pretreatment and liquefaction of low rank coals through the 
application of analytical techniques and theoretical models. The 
project is an integrated study of model polymers representative of 
coal structures, raw coals of primarily low rank, and selectivity 
modified coals in order to provide specific information relevant to 
the reaction of real coals. 


28985 (CONF-9309257-Vol.1, pp. 45-69) Technical and eco- 
nomic evaluation of a new process for co-liquefying coal and 
scrap tires. Warren, A.; El-Halwagi, M. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1993]. DOE Contract 
FC22-93PC93053. From Coal liquefaction and gas conversion con- 
tractor’s review conference; Pittsburgh, PA (United States); 27-29 
Sep 1993. In Coal liquefaction and gas conversion: Proceedings: 
Volume 1. 688p. Source: OSTI; NTIS. 

The objective of this work is to assess the technical and eco- 
nomic feasibility of a new process for co-liquefying coal and scrap 
tires. This assessment is based on incorporating recent experimen- 
tal data on rubber/coal liquefaction within a conceptual process 
framework. A preliminary design was developed to co-liquefy 
10,000 scrap tires per day 75 tons per day of coal. The plant prod- 
ucts include hydrocarbon gases, naphtha, jet fuel and diesei fuel. 
Material and energy balances along with plant-wide simulation 
were conducted for the process. These results were used to under- 
take a preliminary cost-estimation study. It was found that the 
annual sales of the process are slightly less than the annual 
production cost (including depreciation). However, the return on in- 
vestment for the process is not high enough. The co-liquefaction 
process has also been compared to other technologies for utilizing 
scrap tires. It was found that co-liquefaction offers higher gross 
profit per tire than combustion in power plant and cement kilns. 
Nonetheless, co-liquefaction entails longer payback periods than 
the two other technologies. 


28986 (CONF-9309257-—Vol.1, pp. 71-83) Chemistry of cat- 
alytic coal liquefaction. Bockrath, B.; Illig, E.; Keller, M. Ill; 
Schroeder, K.; Bittner, E.; Solar, J. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1993]. From Coal liquefac- 
tion and gas conversion contractor’s review conference; Pittsburgh, 
PA (United States); 27-29 Sep 1993. In Coal liquefaction and gas 
conversion: Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 
The approach explored here in preliminary fashion suggests an 
alternate way dispersed catalyst might be integrated with a lique- 
faction process. The preparation of catalyst would be carried out in 
a special reactor resembling a first-stage liquefaction reactor but 
operated at conditions optimum for producing active catalyst. A 
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small fraction, perhaps as little as 1% of the total liquefaction feed, 
would be impregnated with precursor. The conditions of tempera- 
ture, hydrogen partial pressure, sulfur concentration, heat-up rate, 
residence time, and degree of mixing need to be established to 
provide optimum catalyst characteristics. The entire liquid product 
of this reactor would then be introduced to the main liquefaction re- 
actor without intermediate separation. The liquefaction reaction 
would then be carried out under the optimum conditions for coal 
conversion. As always, the choice of feedstock for the main pro- 
cess would be based on the coal conversion characteristics. The 
material of choice for catalyst preparation could be based on what 
is most suitable for the formation of the optimum catalyst and need 
not be the same coal, or even be a coal. 


28987 (CONF-9309257—Vol.1, pp. 85-86) High temperature/ 
high pressure ESR spectroscopy of free radicals in coal lique- 
faction, coprocessing and catalyst testing. Seehra, M.S. (West 
Virginia Univ., Morgantown, WV (United States)); Ibrahim, M.M. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1993]. DOE Contract FC22-90PC90029. From Coal liquefaction 
and gas conversion contractor’s review conference; Pittsburgh, PA 
(United States); 27-29 Sep 1993. in Coal liquefaction and gas con- 
version: Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

The objectives of this project were to characterize Fe-based cat- 
alysts used in direct coal liquefaction research for their chemical 
nature and for particle size distribution, and to test these catalysts 
for direct coal liquefaction using recently developed in-situ high 
temperature/high pressure electron spin resonance (ESR) spec- 
troscopy apparatus. Nine nanophase Fe203; and FeOOH based 
catalyst were investigated. Some experiments on the coprocessing 
of coal with waste tires and polymers also has been carried out. 


28988 (CONF-9309257—Vol.1, pp. 87-104) Synthesis and 
characterization of novel iron-based catalysts for direct coal 
liquefaction. Taghiei, M.M. (Univ. of Kentucky, Lexington, KY 
(United States)); Zhao, J.; Feng, Z.; Rao, K.R.P.M.; Huggins, F.E.; 


Huffman, G.P. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1993]. From Coal liquefaction and gas conversion 
contractor's review conference; Pittsburgh, PA (United States); 
27-29 Sep 1993. In Coai liquefaction and gas conversion: Pro- 
ceedings: Volume 1. 688p. Source: OSTI; NTIS. 

Catalyst particle size has a strong effect on catalytic activity and 


selectivity during direct coal liquefaction. Fine particles are 
desirable because the majority of the atoms are coordinatively un- 
saturated and have a large percentage of surface sites that are 
readily accessible for chemisorption and catalysis. lon-exchange 
procedure plays a very important role in many chemical processes, 
because of its simplicity, selectivity, and finally its wide scope. lon- 
exchange in which an ion in coal such as calcium is replaced by a 
catalytic ion such as ion can yield an ultrafine particle size with an 
even distribution of catalytic ions. This constitutes a new class of 
catalyst stabilized in a state of high dispersion even at coal 
liquefaction conditions. The work during this period focused on in- 
vestigation into the role of ion-exchanged iron during direct coal 
liquefaction (DCL) of two lignites and a subbituminous coal. The 
results indicate that iron ion-exchanged into the low-rank coals 
constitutes a catalyst in a state of dispersion ranging from molecu- 
lar ions to particles a few nanometers in diameter. On the other 
hand, highly dispersed ferrihydrite catalysts have been synthesized 
with simple precipitation methods. The average particle sizes of 
these catalysts are less than 100A. By doping a second compo- 
nent in the iron oxide catalyst, a binary system can be formed. The 
particles of the binary Si-ferrihydrite and Al-ferrihydrite catalysts ex- 
hibit no agglomeration at temperatures up to 400°C. Results of 
direct coal liquefaction tests indicate that these catalysts are more 
effective than commercially available iron catalysts. 


28989 (CONF-9309257—Vol.1, pp. 105-121) Clay-supported 
catalysts for coal liquefaction. Olson, E.S. (Universal Fuel Devel- 
opment Associates, Inc., Grand Forks, ND (United States)); 
Buchwitz, C.M.; Yagelowich, M.L.; Sharma, R.K.; Stanley, D.C. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1993]. From Coal liquefaction and gas conversion contractor's re- 
view conference; Pittsburgh, PA (United States); 27-29 Sep 1993. 
In Coal liquefaction and gas conversion: Proceedings: Volume 1. 
688p. Source: OSTI; NTIS. 
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In an effort to develop new disposable catalysts for direct coal 
liquefaction, several types of clay-supported pyrrhotite catalysts 
were prepared and tested. These types included iron-pillared 
(intercalated) montmorillonite, mixed iron/alumina-pillared montmo- 
rillonite, and iron-impregnated montmorillonite. lron-pillarded 
montmorillonite catalyst precursors were initially prepared by 
exchange of triiron clusters on fine particles of sodium montmoril- 
lonite. Agglomeration occurred with collection and sulfidation to 
give micron size particles, but good hydrocracking, hydrogenation, 
and liquefaction activity were retained. Broensted sites on the clay 
were active, but the acid-catalyzed retrogressive condensation 
reactions normally caused by clays were prevented by the iron sul- 
fide. Several methods for preparing mixed iron/alumina pillared 
montmorillonites gave highly active catalysts. Mixed pillard clays 
had more stable surface areas than iron-pillared clays. Hydrogena- 
tion and hydrocracking of pyrene was comparable to that observed 
with zeolites and zinc chloride. Liquefaction with Wyodak coal gave 
improved conversions to heptane solubles (535) compared with 
thermal (48%). Use of acid-exchanged Wyodak showed a small im- 
provement in conversions. Liquefaction of Blind Canyon coal gave 
37% conversion to heptane-solubles, compared with 33% for ther- 
mal reaction. Catalytic hydrogenation of a Wyodak low-severity 
product (3 hr) gave 47% conversion of asphaltenes to heptane sol- 
ubles, compared with 26% thermal and 67% with Co-Moly catalyst. 


28990 (CONF-9309257—Vol.1, pp. 123-135) Activity testing 
of fine-particle size, iron catalysts for coal liquefaction. Stohl, 
F.V. (Sandia National Laboratories, Albuquerque, NM (United 
States)); Diegert, K.V.; Gugliotta, T.P. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1993]. DOE Contract 
AC04-76DP00789. From Coal liquefaction and gas conversion con- 
tractor's review conference; Pittsburgh, PA (United States); 27-29 
Sep 1993. In Coal liquefaction and gas conversion: Proceedings: 
Volume 1. 688p. Source: OSTI; NTIS. 

The results of this work show that use of a good hydrogen donor 
such as DHP can mask the effects of a catalyst, whereas the use 
of a non-hydrogen donor such as phenanthrene enables significant 
catalytic effects to be observed. The use of an experimental design 
gives statistical information on the effects of all variables that are 
evaluated as well as the interactions among the variables, thus en- 
abling evaluation of the sensitivity of catalytic activity to time and 
temperature. Both pyrite and the University of Pittsburgh's sulfated 
iron oxide catalyst show significance catalytic effects at all condi- 
tions evaluated using the factorial experimental design. The main 
differences between these two catalysts are that the University of 
Pittsburgh's catalyst show significantly higher THF conversion and 
higher DHP concentrations at the lower severity operating condi- 
tions. Future work will include using the test procedure developed 
with phenanthrene to continue evaluating the many fine-particle 
size catalysts being developed in PETC’s program. Additional work 
will evaluate methods for characterizing the heptane solubles and 
the THF and heptane insoluble materials and for determining hy- 
drogen usage in these reactions. Use of an expanded factorial 
experimental design to determine effects of additional variables 
such as hydrogen pressure will be evaluated. 


28991 (CONF-9309257—Vol.1, pp. 319-332) Proof of concept 
facility for direct liquefaction. Comolli, A.G.; Lee, L.K.; Pradhan, 
V.R.; Staizer, R.H. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1993]. From Coal liquefaction and gas conver- 
sion contractor's review conference; Pittsburgh, PA (United States); 
27-29 Sep 1993. In Coal liquefaction and gas conversion: Pro- 
ceedings: Volume 1. 688p. Source: OSTI; NTIS. 

The U.S. Department of Energy and participants have been de- 
veloping and scaling-up coal liquefaction technologies at the 3.5 
torn/day Wilsonville Advanced Coal Liquefaction Research & Devel- 
opment Center for about 20 years until its closure in early 1992. A 
contract was then awarded to Hydrocarbon Research in October of 
1992 to conduct demonstrations of Direct Coal Liquefaction in a 3 
torn/day Proof of Concept facility located at the Hydrocarbon Re- 
search Development Center in Lawrenceville, N.J. Modifications 
are underway on HRI’s process development unit (PDU) to up- 
grade and prepare for a three year program, consisting of four run 
campaigns. The first Proof of Concept demonstration run is on Illi- 
nois No. 6 Coal. The modifications include an on-line hydrotreater, 
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a new second-stage reactor and reactor structure, a Rose-Sr™ 
solid separation unit, a new pulverized coal storage and handling 
system, new preheaters, new flare system and, a computerized au- 
tomated data collection and control system and additional back-up 
systems. A schematic of the PDU section of the Proof of Concept 
facility is shown. Note that both filtrations and Rose-SR™ solid sep- 
aration options are included. 


28992 (CONF-9309257—Vol.1, pp. 334-352) Direct coal lique- 
faction -— capital cost and economics for improved baseline 
design. Poddar, S.K.; Kramer, S.J.; Basu, A. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1993]. From Coal 
liquefaction and gas conversion contractor's review conference; 
Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal liquefac- 
tion and gas conversion: Proceedings: Volume 1. 688p. Source: 
OSTI; NTIS. 

The basis for the study was the then available pilot plant data 
generated at the advanced coal liquefaction facility (pilot plant) at 
Wilsonville, Alabama in run 257E. This design basis was felt to be 
rather conservative. While the baseline study was at the final stage 
of completion, a separate set of data became available based on 
Wilsonville run Nos. 257J, 261B, and 261D. These data were for a 
relatively higher space velocity through the liquefaction reactor. Be- 
cause of the potential favorable economic impact of the higher 
space velocity, DOE modified the subject contract and authorized 
the Bechte/Amoco team to extend the study to include the higher 
space velocity data as an additional design basis and designate 
that as the improved baseline case. In addition, this contract modi- 
fication included the incorporation of the best option of the baseline 
case as an option to the improved baseline. This option, as dis- 
cussed in the baseline design case, refers to the case whereby the 
required hydrogen is produced by natural gas reforming and the 
ash concentrate is fed to a fluidized bed combustion (FBC) plant to 
generate energy. Thereby, waste production is minimized and elec- 
trical energy is produced. The results of the extension to the 
baseline study are summarized. 


28993 (CONF-9309257—Vol.1, pp. 353-377) Improved coal 
liquetaction through enhanced recycle distillate quality. Der- 
byshire, F. (Univ. of Kentucky, Lexington, KY (United States)); 
Givens, E.; Burke, F.; Winschel, D.; Lancet, M.; Stephens, H.; Kot- 
tenstette, R.; Peluso, M. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1993]. From Coal liquefaction and gas 
conversion contractor's review conference; Pittsburgh, PA (United 
States); 27-29 Sep 1993. In Coal liquefaction and gas conversion: 
Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

The DOE is sponsoring R & D programs in direct coal liquefac- 
tion with the objective of developing new processing concepts that 
may lead to significant reductions in the cost of producing liquids. 
The authors of this paper are engaged in one such program, and 
are investigating concepts that concern the first stage of a two- 
stage process, and involve modification of the coal and solvent 
feeds, and achieving more effective use of dispersed catalysts. 
Emphasis is given to the conversion of low-rank coal (Black Thun- 
der, subbituminous). The research is conducted on a laboratory 
scale, and attempts to simulate process conditions as realistically 
as possible through the use of process derived solvents, and 
through the selection of operation condition that can be related to 
the performance of the Wilsonville pilot plant in run period 263. 
The expectation is that these concepts or combinations thereof that 
show promise for improving liquefaction economics will be selected 
for testing and assessment in a larger scale continuous unit at 
PETC. This paper describes the results of a specific combination 
of concepts that are concerned with improving the recycle solvent 
quality, through pretreatment of the heavy distillate fraction by de- 
waxing, hydrotreatment, and dewaxing followed by hydrotreatment. 
It has been demonstrated that each of these measures increase 
IOM conversion, increase oil yield, and reduces the yield of preas- 
phaltenes and asphaltenes. The dewaxing step produces, in 
addition, a by-product wax. The reasons for improvement are con- 
sidered to relate to the reduction of retrograde reactions due to the 
removal of paraffins and naphthenes, and to increase in H-donor 
capacity. Further research will help to establish the configuration 
and to operation of these processing steps to have the most bene- 
ficial effect on liquefaction economics. 





28994 (CONF-9309257—Vol.1, pp. 379-396) Advanced lique- 
faction using coal swelling and catalyst dispersion. Cronauer, 
D.C.; Torres-Ordonez, R.J.; Curtis, C.W.; Chander, S.; Gutterman, 
C. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1993]. DOE Contract AC22-91PC91051. From Coal lique- 
faction and gas conversion contractor's review conference; 
Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal liquefac- 
tion and gas conversion: Proceedings: Volume 1. 688p. Source: 
OSTI; NTIS. 

The objective of this project is to develop an improved liquefac- 
tion process to generate an all-distillate product slate at a sizable 
cost reduction over current technology. All aspects of the liquefac- 
tion process are involved including coal selection, pretreatment, 
coal swelling with catalyst impregnation, coal liquefaction with sol- 
vent evaluation, product recovery with characterization, alternate 
bottoms processing, and a technical assessment. The research is 
being carried out in cooperation with Foster Wheeler Development 
Corporation (FWDC), Auburn University (AU), Pennsylvania State 
University (PSU), and Hazen Research Inc. 


28995 (CONF-9309257—Vol.1, pp. 397-416) Application of 
carbon monoxide/steam and counterflow reactor technologies 
to coal liquefaction. Berger, D.J.; Simpson, P.L.; Parker, R.J. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1993]. From Coal liquefaction and gas conversion contractor's re- 
view conference; Pittsburgh, PA (United States); 27-29 Sep 1993. 
In Coal liquefaction and gas conversion: Proceedings: Volume 1. 
688p. Source: OSTI; NTIS. 

In this project, two technologies have been coupled in an attempt 
to improve the economics of coal liquefaction. Carbon monoxide/ 
steam is used to solubilize and remove some heteroatoms from the 
coal, and the product from this step is then further hydrogenated to 
produce distillable oil. Counterflow reactor technology is used in 
both steps. A one kilogram per hour integrated continuous flow 
bench scale unit has been constructed and operated. It is expected 
that sufficient data will be obtained from this bench scale unit to 
permit a preliminary economic evaluation of the process. The coun- 
terflow reactor system has been successfully demonstrated at the 
0.25 ton/day scale for the coprocessing of Alberta heavy oil and Al- 
berta subbituminous coal and on a five torn/day pilot plant with 
heavy oil only. The features of this system which are expected to 
lead to improved economics are: (1) capital cost reduction through 
low recycle gas rates; (2) lower operating cost through more effi- 
cient heat utilization; and (3) minimal catalyst costs. Much work has 
been done on carbon monoxide/steam technology over the years 
at the Alberta Research Council and elsewhere. Studies on Alberta 
subbituminous coal showed that a two stage process based on 
carbon monoxide/steam solubilization followed by a hydrocracking 
step offered the best route for the liquefaction of Alberta subbitumi- 
nous coals. It was concluded, therefore, that the use of counterflow 
reactors to carry out these two stages was worthy of investigation. 


28996 (CONF-9309257—Vol.1, pp. 417-424) Investigations of 
advanced liquefaction concepts. Hirschon, A.S. (SRI Interna- 
tional, Menlo Park, CA (United States)); Kim, S.; Wilson, R.B. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1993]. DOE Contract AC22-91PC91039. From Coal liquefaction 
and gas conversion contractor's review conference; Pittsburgh, PA 
(United States); 27-29 Sep 1993. In Coal liquefaction and gas con- 
version: Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

Our approach to enhance liquefaction yields and quality of prod- 
uct slate is to utilize highly dispersed catalysts and variations in 
liquefaction atmosphere such as a CO/H2 mixture. The purpose of 
the dispersed catalysts is to better control retrogressive reactions 
and avoid char formation, while the purpose of the CO is to im- 
prove the economics by simplying or totally eliminating a separate 
water-gas-shift-step and perhaps help remove oxygen in the prod- 
uct slate. We have shown, using highly dispersed molybdenum 
catalysts, liquefaction yields in an inert solvent such as hexade- 
cane can be as a great as in a good H-donor solvent such as 
tetralin. The advantage of the dispersed catalyst over a conven- 
tional supported catalyst is that highly dispersed catalysts have a 
more intimate contact with the coal molecules and have higher 
surface areas so smaller quantities of amount of retrogressive re- 
actions that occur in the initial stages of coal liquefaction. We are 
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in the process of investigating the effects of types of dispersed cat- 
alysts and process conditions on the product slate for conversions 
of a Black Thunder subbituminus coal and corresponding recycie 
vehicle. 


28997 (CONF-9309257—Vol.1, pp. 425-454) Advanced con- 
cepts in coal liquetaction-optimization of reactor configuration 
coal liquefaction. Pradhan, V.R. (Hydrocarbon Research, Inc., 
Princeton, NJ (United States)); Comolli, A.G.; Johanson, E.S.; Lee, 
L.K.; Stalzer, R.H. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1993]. DOE Contract AC22-91PC91052. From 
Coal liquefaction and gas conversion contractor's review confer- 
ence; Pittsburgh, PA (United States); 27-29 Sep 1998. In Coal 
liquefaction and gas conversion: Proceedings: Volume 1. 688p. 
Source: OSTI; NTIS. 

HRI has been selected by the US DOE to study the optimization 
of reactor configurations with a goal of developing a feasible cost- 
effective processing scheme that will result in an increased overall 
yield of higher quality distillates. Since the high pressure-high tem- 
perature reactors and associated equipment for a coal liquefaction 
plant can comprise up to 20% of the capital costs of a grass roots 
plant, significant savings can result from improved reactor configu- 
rations and a decreased volume requirement. It is also expected 
that improved reactor configurations will lead to improvements in 
the product selectivity, product slate, and hydrogen utilization. The 
reactor configurations/concepts studies in this Project are de- 
scribed. An overall objective of this project is to develop a coal 
liquefaction process that can generate an all-distillate slate of high 
quality transportation fuels at a cost approaching $25 per barrel of 
crude oil equivalent, by studying different optimum reactor configu- 
rations. A more specific objective was to study the kinetics of coal 
liquefaction at different stages of coal conversion and improve the 
first order mathematical model based on the overall (2-stage) 
CTSL Bench Operations’ data and use this model for an improved 
reactor configuration or processing scheme. 


28998 (CONF-9309257—Vol.1, pp. 455-483) Coal liquefaction 
process streams characterization and evaluation: An analyti- 
cal characterization case study. Brandes, S.D. (CONSOL Inc., 
Library, PA (United States)); Robbins, G.A.; Winschel, R.A.; Burke, 
F.P. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1993]. From Coal liquefaction and gas conversion con- 
tractor’s review conference; Pittsburgh, PA (United States); 27-29 
Sep 1993. in Coal liquefaction and gas conversion: Proceedings: 
Volume 1. 688p. Source: OSTI; NTIS. 

The primary goal of this program is to improve the basic chemi- 
cal understanding of direct coal liquefaction, and in so doing to 
provide a bridge between direct coal liquefaction and analytical 
chemistry. It is believed that the information gained in our en- 
deavor to achieve this goal will advantageously influence the 
economics of direct coal liquefaction. In this contract, CONSOL is 
participating in DOE's direct coal liquefaction process development 
program by providing analytical support to process developers. Es- 
tablished techniques are being used to characterize coal liquids 
produced from recent process development work. In addition to the 
routine analysis, several of the most promising of those techniques 
were subsequently applied to material balance streams produced 
in the HRI, Inc. bench-unit Run CC-15. These special analysis in- 
clude field ionization mass spectrometry and solid state ‘*C-NMR 
spectroscopy. Additionally, standard petroleum inspection tests 
were used to evaluate the quality of the net product oils from the 
direct coal conversion process. Analytical data from this study de- 
signed to demonstrate in a systematic manner application of these 
methods to support coal liquefaction process development, is dis- 
cussed and interpreted in relation to Run CC-15 process conditions 
and performance. HRI Run CC-15, which is more fully described 
below, had only three major operating variables, catalyst age, pre- 
treater temperature and the use (or not) of iron-impregnated coal. 
Due to the relative simplicity of the run, data interpretation is com- 
parably straightforward. This uncomplicated case study provides for 
a good demonstration of the usefulness of the techniques 
employed, and lays the groundwork for application of these tech- 
niques to more complex processing runs. 


28999 (CONF-9309257—Vol.1, pp. 485-502) The eftect of dis- 
persed catalysts on first stage coal liquefaction. Cugini, A.V.; 
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Krastman, D.; Lett, R.G.; Ciocco, M.V.; Erinc, J.B. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1993]. From 
Coal liquefaction and gas conversion contractor's review confer- 
ence; Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal 
liquefaction and gas conversion: Proceedings: Volume 1. 688p. 
Source: OSTI; NTIS. 

The use of unsupported iron catalysts for first-stage coal lique- 
faction has been the focus of recent studies at the Pittsburgh 
Energy Technology Center (PETC). A highly dispersed pyrrhotite 
catalyst produced from coal impregnated with FeOOH has been 
developed. The focus of the effort in the past year has been to em- 
ploy the catalyst for use with subbituminous coals, to determine the 
effect of varying the time component of the activation sequence, 
and to conduct studies to develop a more fundamental understand- 
ing of the activity of the catalyst. The impregnation procedure using 
FeOOH was successfully used with a subbituminous coal. In 
continuous-unit tests, the optimum activation temperature for an 
Fe-impregnated subbituminous coal was found to be higher than 
the optimum activation temperature for an Fe-impregnated bitumi- 
nous coal (275°C). Reducing the slurry residence time in the 
activation reactor by one half (from 20 minutes to 10 minutes) did 
not lower the observed activity of the catalyst. In fact, conversions 
and distillate yields appeared to be slightly higher at the shorter 
residence time in the activation reactor. In microautoclave tests, 
the overall coal conversions were similar with a highly active iron 
catalyst derived from impregnated FeOQOH as with ammonium 
heptamolybdate; however, molybdenum catalyst have a higher hy- 
drogenation activity than iron. Also, to be compatible with the use 
of powdered catalysts under development at PETC and elsewhere, 
a procedure was developed to deliver a consistent concentration of 
particulate catalyst with the coal-slurry in the continuous unit. To 
improve the efficiency of a process utilizing FeOOH precipitated on 
coal, a series of tests was made to determine the minimum 
amount of coal that needs to be impregnated with FeQOH. This 
minimum occurs between 10 wt% an 20 wt% of total coal. The 
effect of processing variables such as catalyst concentration, pres- 
sure, and solvent to coal ratio were also investigated. 


29000 


(CONF-9309257—Vol.1, pp. 503-517) Conceptual de- 
sign and economic evaluation of BCL Project. Katsushima, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)); Yoshida, T.; Kitamura, H.; Ueda, S. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1993]. From 
Coal liquefaction and gas conversion contractor's review confer- 
ence; Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal 


liquefaction and gas conversion: Proceedings: Volume 1. 688p. 
Source: OSTI; NTIS. 

NEDO has been conducting the R&D of Brown Coal Liquefaction 
(BCL) process since 1981. The 50 td pilot plant in Victoria, Aus- 
tralia was closed down in 1990 after successful operation. The 
consolidation study has been executed based on the results of the 
pilot plant operation. The study consists of following items; Follow- 
up R&D; Data analysis; Development of process simulator; 
Conceptual design for demonstration plant (6000 t/day); Economic 
evaluation of the process. Conceptual design for D.P. covers opti- 
mization of process flow & condition, material & heat balance, 
scale up techniques of major equipments, selection of equipment 
material, image for all required facility, and operation & mainte- 
nance procedure. The economic evaluation shows that further R&D 
for process improvement is desired to realize the commercialization 
of the process in early 21st century. 


29001 (CONF-9309257—Vol.1, pp. 519-535) Liquefaction 
studies on Victorian brown coal. Allardice, D.J. (Coal Corpora- 
tion of Victoria, Morwell (Australia)); Camier, RuJ.; Perry, GJ. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1993]. From Coal liquefaction and gas conversion contractor's re- 
view conference; Pittsburgh, PA (United States); 27-29 Sep 1993. 
In Coal liquefaction and gas conversion: Proceedings: Volume 1. 
688p. Source: OSTI; NTIS. 

Victorian brown coals have been the subject of many liquefaction 
investigations dating back to the 1930's, the most significant being 
the NEDO Brown Coal Liquefaction (BCL) 50 t/day (dry coal) pilot 
plant in the Latrobe Valley. Victorian brown coal has many attrac- 
tive characteristics which have encouraged these studies, including 
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the large reserves, high quality and reactivity, although the high 
moisture content is a significant disincentive. This paper will briefly 
review the major projects on liquefaction of Victorian brown coal. 
Particular reference will be made to the NEDO/BCL project and the 
supporting studies conducted locally. The potential to get high 
yields of liquid products from Victorian brown coal has been estab- 
lished. Further refinement of the NEDO/BCL technology is 
proceeding in Japan, along with feasibility studies, awaiting the 
economic incentive to proceed with a commercial demonstration 
plant. The Victorian Government continues to encourage the fur- 
ther development of the BCL project. 


29002 (CONF-9309257—Vol.1, pp. 537-545) Liquefaction 
characteristics of Wyoming coal. Ikeda, K. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1993]. From Coal 
liquefaction and gas conversion contractor's review conference; 
Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal liquefac- 
tion and gas conversion: Proceedings: Volume 1. 688p. Source: 
OSTI; NTIS. 

In Japan, a coal liquefaction project was launched in 1974 as 
one phase of the national Sunshine Project. In 1983, the NEDOL 
Process was developed by NEDO integrating the previous coal 
liquefaction technologies. The NEDOL process 1t/d Process Sup- 
porting Unit (PSU) was constructed in fiscal 1988 to verify the 
NEDOL process and to support the operation of the 150 td pilot 
plant which is under construction. In fiscal 1989, the PSU was op- 
erated successfully for 200 days with Australian Wandoan coal 
which was the design reference coal. Then the PSU has been op- 
erated under the various conditions to study the effect of reaction 
conditions on the product yieki with two other kinds of coals, Illinois 
No. 6 coal and Wyoming coal. In this paper, the result of Wyoming 
coal liquefaction especially about the effect of reaction conditions 
on the product yield is reported. 


28003 (CONF-9309257—Vol.1, pp. 547-559) Catalytic mult 
stage liquefaction of coal. Lee, L.K.; Comolli, A.G.; Pradhan, 
V.R.; Staizer, R.H. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1993]. From Coal liquefaction and gas conver- 
sion contractor's review conference; Pittsburgh, PA (United States); 
27-29 Sep 1993. In Coal liquefaction and gas conversion: Pro- 
ceedings: Volume 1. 688p. Source: OSTI; NTIS. 

The CTSL™, Catalytic Two-Stage Liquefaction Process, has been 
under DOE and HRI sponsored development since 1983. The de- 
velopment focused on both bituminous and sub-bituminous coals 
using laboratory, bench and PDU scale operations. In the 1985-88 
program distillate yields were improved from 4.3 bbl/maf ton of bi- 
tuminous coal to 5.0 bbi/ton while reducing the cost per barrel of 
oil produced by more than 10%. In a recently completed program 
(October 1988 to June 1993) further improvements were achieved 
through the introduction of online hydrotreating, addition of H2S, 
the use of deashed coal, rejuvenated catalyst and chemically dis- 
persed iron catalyst developed by PETC. A key feature of the 
CTSL Process, which distinguishes it from the other two-stage pro- 
cesses, is the first stage low-temperature catalytic, ebullated-bed 
reactor. Coal is dissolved in the recycle solvent at a controlled rate 
allowing the catalytic hydrogenation reactions to keep pace with 
the free radical formation. The second state, operating at a high 
temperature, completes the coal and residual oil conversion, re- 
moves heteroatoms and produces high quality distillates at higher 
yields than competing technologies. 


29004 (CONF-9309257-Vol.1, pp. 561-589) Catalytic hy- 
drothermal pretreatment and hydrogenative pretreatment for 
enhanced coal liquefaction over dispersed MoS,. Song, C. 
(Pennsylvania State Univ., University Park, PA (United States)); 
Saini, A.K.; Huang, L.; Schobert, H.H.; Hatcher, P.G. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1993]. DOE 
Contract AC22-91PC91042. From Coal liquefaction and gas con- 
version contractor's review conference; Pittsburgh, PA (United 
States); 27-29 Sep 1993. In Coal liquefaction and gas conversion: 
Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

This paper describes the recent progress and development of 
our research project entitled ‘Effects of Low-Temperature Catalytic 
Pretreatments on Coal Structure and Reactivity in Liquefaction’ in 
the following three aspects: (1) effects of catalyst, solvent, and re- 
action temperature (250-450°C) on conversion and _ structural 





changes of a Texas subbituminous coal (DECS-1); (2) effects of 
predrying and mild oxidation of a Wyodak subbituminous coal 
(DECS-8) on its non-catalytic and catalytic pretreatments at 350°C; 
and (3) the dramatic improvements in coal conversion by addition 
of a small amount of water in the catalytic pretreatment step at 
350°C. We found that there are dramatic synergetic effects when 
dispersed catalyst and a small amount of water are used together 
at 350°C under Hz pressure. Such a pretreatment may be viewed 
as a catalytic hydrothermal pretreatment. 


29005 (CONF-9309257—Vol.1, pp. 591-604) The effects of 
different drying processes on coal liquefaction yields. Miknis, 
F.P. (Western Research Institute, Laramie, WY (United States)); 
Turner, T.F.; Netzel, D.A. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1993]. From Coal liquefaction and gas 
conversion contractor's review conference; Pittsburgh, PA (United 
States); 27-29 Sep 1993. In Coal liquefaction and gas conversion: 
Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

One area for improvement in the economics of coal liquefaction 
is coal drying. This is particulary true for subbituminous coals and 
lignites of which the US reserves are huge. These coals contain 
significant amounts of water so that simply drying these materials 
before transportation to their final destination can represent a siz- 
able reduction in cost. However, thermal drying makes these coals 
more reactive and susceptible toward spontaneous combustion so 
that potential gains in reducing transportation costs could be offset 
by generating coals that are more difficult to process. With regard 
to coal liquefaction, coal drying may be a viable preconversion 
step. However, some studies have shown that drying has a detri- 
mental effect on the liquefaction behavior of coal. As coals have 
both a physical and chemical structure, it is conceivable that drying 
affects one, the other, or both of these structures. 


29006 (CONF-9309257—Vol.1, 


pp. 605-630) Mitigating 
crosslinking reactions 


through preconversion strategies. 


McMillen, D.F. (SRI International, Menlo Park, CA (United States)); 


Manion, J.A.; Malhotra, R. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1993]. From Coal liquefaction and gas 
conversion contractor's review conference; Pittsburgh, PA (United 
States); 27-29 Sep 1993. In Coal liquefaction and gas conversion: 
Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

Liquefaction is generally achieved by heating coals with a donor 
solvent and, preferably, with a catalyst and hydrogen pressure at 
temperatures around 425°C. Attempts to achieve higher conver- 
sion by simply using higher temperatures often lead to coking and 
lower liquid yields. Furthermore, retrograde reactions can lead to 
crosslink formation (particularity in the base of lowrank coals) even 
before nominal liquefaction conditions are reached. Thus, besides 
the bond cleavage reactions that lead to disintegration of the coal 
matrix, there are also retrogressive reactions that lead to the for- 
mation of new refractory linkages. In many instances, conversion 
appears to be limited by these retrogressive reactions more than 
by any inherent lack of reactivity of the coal. Oxygen functions in 
general, and specifically carboxylic acids and pnenols, have been 
implicated as important in the retrograde reactions of coals. Fur- 
thermore, phenols severely hamper the processability of coals both 
during liquefaction and during subsequent catalytic upgrading. 
Thus, substantial benefits could be realized if coals were even par- 
tially deoxygenated before liquefaction. Ideally, this deoxygenation 
would be achieved in a preconversion step, before widespread ret- 
rogression occurs. 


29007 (CONF-9309257—Vol.1, pp. 631-646) Surfactant stud- 
les tor bench scale operation. Hickey, G.S. (California Institute of 
Technology, Pasadena, CA (United States)); Sharma, P.K. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1993]. 
From Coal liquefaction and gas conversion contractor's review con- 
ference; Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal 
liquefaction and gas conversion: Proceedings: Volume 1. 688p. 
Source: OSTI; NTIS. 

A study has been carried out to examine the effect of surfactant, 
sodium lignosulfonate, on the coal liquefaction process to increase 
coal conversions. A series of liquefaction experiments with surfac- 
tant addition were conducted in a stirred batch autoclave with 1:2 
coal-solvent mixtures with Illinois No. 6 coal at temperatures from 
300 to 400°C and hydrogen pressures from 1500 to 1800 psig. 
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The treated products were analyzed for overall conversion and the 
distribution of the converted products into lighter and heavy oil 
fractions, respectively. The batch autoclave results indicate an 
increase in coal conversions due to surfactant addition at all pro- 
cessing conditions. The analysis also indicates an upgrading of the 
product slate for temperatures not exceeding 350°C. An investiga- 
tion into the mechanism indicates that the surfactant promotes 
access of hydrogen to coal, and assists in the breakage of 
crosslinks of the associated coal molecules, which increases the 
hydrogenation rate and the overall conversion. A continuous flow 
bench scale test was conducted at HRI utilizing their CTSL pro- 
cess and Sheil 317 catalyst at second stage reactor temperature of 
430°C. However, this particular test showed no improvement over 
the baseline case possibly due to the high activity of the catalyst, 
or surfactant deactivation at temperatures above 400°C. 


29008 (CONF-9309257—Vol.1, pp. 647-659) New direction to 
preconversion processing of coal. Nishioka, M. (Viking Systems 
International, Pittsburgh, PA (United States)); Laird, W.; Bendale, 
P.G.; Zeli, R.A. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1993]. DOE Contract AC22-91PC91041. From 
Coal liquefaction and gas conversion contractor's review confer- 
ence; Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal 
liquefaction and gas conversion: Proceedings: Volume 1. 688p. 
Source: OSTI; NTIS. 

A comprehensive knowledge of basic coal structure must be ac- 
quired for the effective development of coal liquefaction. The 
cross-linked, macromolecular model has been widely accepted by 
most researchers, and current liquefaction studies are proceeding 
under this assumption. Recent studies, however, show that signifi- 
cant portions (far more than generally believed) of coal molecules 
appear to be physically associated. This new structural model has 
gained the credibility from our latest work. Therefore, the develop- 
ment of any coal liquefaction processes should consider this 
possibility. If physical association is dominant for cross-links, all 
properties and reactivities in the liquefaction process must be spe- 
cific functions of intra- and intermolecular (secondary) interaction 
as well as molecular weight. Recent work showed the significance 
and importance of relatively strong secondary interactions for all 
ranks of coal. These interactions include ionic forces, the charge- 
transfer interaction, and the so-called 2-z interaction. Dissolution of 
these interactions is believed to be an essential step required 
before breaking the covalent bonds in coal liquefaction. Some por- 
tions of these specific associations, however, are not solvated 
under normal extraction conditions, even with good solvents such 
as pyridine. Therefore, dissolution becomes a very difficult task. 


29009 (CONF-940813—16) Thermolysis of silica- 
immobilized 1-(4'-hydroxypheny]l)-2-phenylethane under D2. A 
hydroliquefaction model. Guthrie, R.D. (Kentucky Univ., Lexing- 
ton, KY (United States)); Ramakrishnan, S.; Davis, B.H.; Britt, P.F.; 
Buchanan, A.C. Ill. Oak Ridge National Lab., TN (United States); 
Kentucky Univ., Lexington, KY (United States). Research Founda- 
tion. [1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ; FG22-91PC91291. 
From 208. American Chemical Society national meeting; Washing- 
ton, DC (United States); 21-26 Aug 1994. Order Number 
DE94017897. Source: OSTI; NTIS; GPO Dep. 

Important conclusions of this study are: Presence of Dzat 2000 
psi does not alter the tendency of surface-attached radicals to 
rearrange. Hydrocracking is observed for hydropyrolysis of surface- 
attached materials. Radical D/H exchange is more efficient in the 
gas phase. Reaction of benzylic radicals with phenols has been 
documented. Phenoxyl radicals catalyze exchange between D2 
and SiOH groups on silic which in turn promotes exchange at ortho 
and para ring positions in phenolic compounds. 


29010 (DOE/MC/27363-3794) DOE IGCC Project: Fourth 
quarterly report, [October 1, 1993-December 31, 1993]. Tampa 
Electric Co., FL (United States). 23 Feb 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC27363. Order Number DE94016720. Source: OSTI; NTIS; 
GPO Dep. 

We have previously reported a decision to move the simple cycle 
commercial operation to a date coincident with the July 1, 1996 In- 
tegrated Gasification Combined Cycle (IGCC) commercial 
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operation date. This necessitated a major rescheduling of the engi- 
neering and construction efforts to ensure a totally coordinated 
plan. This rescheduling was completed in mid October 1994 and 
resulted in an integrated engineering and construction schedule. 
The major effort in the fourth quarter of 1994 centered around 
equipment procurement to support the new integrated plan. This is 
required so that sufficient engineering details will be available to 
generate construction bid packages with at least 90% completed 
effort. During the reporting period 43 material requisitions (MR’s) 
were issued for bids. Also during-the reporting period a total of 14 
purchase orders were issued including the generator step-up trans- 
former and major columns and vessels. Bid packages were 
prepared, for bid submittal in January 1994, for a turnkey sulfuric 
acid plant and for the transportation/erection of the radiant syngas 
cooler (RSC). The original concept was for MAN GHH to deliver 
the RSC as part of their design and fabrication contract. However, 
in an attempt to improve coordination for the overall handling of 
this significant piece of equipment, it was decided to remove the 
transportation from MAN GHH's scope of work and include the 
transportation with the RSC erection contract. Initial indication from 
prospective bidders and Bechtel are that lower total costs will be 
achieved in addition to the expected improved coordination. 


20911 (DOE/METC/C—94/7135) An integrated gasification 
combined-cycle system based on the transport reactor. Rath, 
L.K.; Freier, M.D.; Lee, G.T. USDOE Morgantown Energy Technol- 
ogy Center, WV (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-940930-2: 11. 
annual international Pittsburgh coal conference: coal, energy and 
the environment, Pittsburgh, PA (United States), 12-16 Sep 1994). 
Order Number DE94016464. Source: OSTI; NTIS; GPO Dep. 

US technology developers, equipment vendors, and DOE have 
been working together to develop several advanced gasification 
concepts, including the use of transport reactors for gasification. 
Transport reactors are high-throughput and low-volume reactors 
that can be economically used for gasification and desulfurization 
in a coal-fueled power generation system. This paper describes a 
power system that is based on a transport gasifier for fuel genera- 
tion and a transport reactor for desulfurization, integrated with an 
ATS in a combined-cycle. The transport-reactor-based integrated 
gasification combined-cycle (IGCC) system described can achieve 
high thermal efficiency (over 52% on a higher heating value [HHV] 
basis) and will be available commercially by the year 2010. 


29012 (DOE/METC/C—94/7139) Particle filter testing at the 
Power Systems Development Facility, Wilsonville, Alabama. 
Longanbach, J.R. (USDOE Morgantown Energy Technology Cen- 
ter, WV (United States)); Pinkston, T.E.; Vimalchand, P.; Boyd, T. 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-940930-1: 11. annual international Pitts- 
burgh coal conference: coal, energy and the environment, 
Pittsburgh, PA (United States), 12-16 Sep 1994). Order Number 
DE94016857. Source: OSTI; NTIS; GPO Dep. 

A part of the US Department of Energy’s objective which is car- 
ried out through the Morgantown Energy Technology Center 
(METC) is to do systems and component testing for the develop- 
ment of advanced coal-based power generation systems, including 
Integrated Gasification Combined Cycle (IGCC), Pressurized Flu- 
idized Bed Combustion (PFBC), and Integrated Gasification/Fuel 
Cell (IGFC) systems. Combustion turbines or fuel cells are an inte- 
gral part of these systems. However, there are stringent particulate 
requirements for the fuel gas for both turbines and fuel cells. In tur- 
bines, the particulates cause erosion and chemical attack of the 
blade surfaces. In fuel cells, the particulates cause blinding of the 
electrodes. Filtration of the incoming, hot, pressurized gas is re- 
quired to protect these units. Although filtration can presently be 
performed by first cooling the gas, the system efficiency is re- 
duced. Development of high temperature, high pressure, particulate 
control devices (PCDs) is necessary to achieve high efficiency and 
extend the lifetime of downstream components to acceptable lev- 
els. The intent at the Power Systems Development Facility (PSDF) 
is to establish a flexible test facility that can be used to develop ad- 
vanced power system components such as high temperature, high 
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pressure, particle control devices, evaluate advanced power sys- 
tem configurations, and assess the integration and control issues 
of these advanced power systems. The PSDF will consist of five 
modules, an Advanced Pressurized Fluidized-Bed Combustion 
(APFBC) Module, an Advanced Gasifier Module, a Hot Gas 
Cleanup Module, a compressor/Turbine Module, and a Fuel Cell 
Module. Four separate PCD technologies can be tested at the 
facility on the two gas-producing modules. The facility will also sup- 
port the DOE Clean Coal Program. 


29013 (DOE/PC/88854—-T20) Biodesulturization techniques: 
Application of selected microorganisms for organic sulfur 
removal from coals: Final report. Elmore, B.B. Louisiana Poly- 
technic Inst., Ruston, LA (United States). Dept. of Chemical 
Engineering. Aug 1993. 226p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-88PC88854. Order Num- 
ber DE94017127. Source: OSTI; NTIS; GPO Dep. 

As an alternative to post-combustion desulfurization of coal and 
pre-combustion desulfurization using physicochemical techniques, 
the microbial desulfurization of coal may be accomplished through 
the use of microbial cultures that, in an application of various mi- 
crobial species, may remove both the pyritic and organic fractions 
of sulfur found in coal. Organisms have been isolated that readily 
depyritize coal but often at prohibitively low rates of desulfurization. 
Microbes have also been isolated that may potentially remove the 
organic-sulfur fraction present in coal (showing promise when act- 
ing on organic sulfur model compounds such as dibenzothiophene). 
The isolation and study of microorganisms demonstrating a poten- 
tial for removing organic sulfur from coal has been undertaken in 
this project. Additionally, the organisms and mechanisms by which 
coal is microbially depyritized has been investigated. Three cul- 
tures were isolated that grew on dibenzothiophene (DBT), a model 
organic-sulfur compound, as the sole sulfur source. These cultures 
(UMX3, UMX9, and IGTS8) also grew on coal samples as the sole 
sulfur source. Numerous techniques for pretreating and “cotreating” 
coal for depyritization were also evaluated for the ability to improve 
the rate or extent of microbial depyritization. These include pre- 
washing the coal with various solvents and adding surfactants to 
the culture broth. Using a bituminous coal containing 0.61% (w/w) 
pyrite washed with organic solvents at low slurry concentrations 
(2% wiv), the extent of depyritization was increased approximately 
25% in two weeks as compared to controls. At slurry concentra- 
tions of 20% wiv, a tetrachloroethylene treatment of the coal 
followed by depyritization with Thiobacillus ferrooxidans increased 
both the rate and extent of depyritization by approximately 10%. 


29014 (DOE/PC/90045-T8) Catalyst and process develop- 
ment for synthesis gas conversion to isobutylene: Quarterly 
report, July 1, 1993-September 30, 1993. Anthony, R.G.; Akger- 
man, A. Texas A and M Univ., College Station, TX (United States). 
Kinetics, Catalysis, and Reaction Engineering Lab. 23 Nov 1993. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90045. Order Number DE94008328. Source: 
OSTI; NTIS; GPO Dep. 

Trickle bed reactor experiments using precipitated and commer- 
cial zirconia resulted in the production of more C2-C3 hydrocarbons 
than the fixed bed gas phase reactor when using a hydrogen to 
CO ratio of 1. Because of problems associated with solvent crack- 
ing the reactor temperature for the trickle bed was limited to 
400°C, whereas temperatures up to 450°C had been used for the 
fixed bed reactors. Co-feeding H2S with the synthesis gas resulted 
in reduction of C, to C3 production rates, an increase in Cs pro- 
duction and an increase in the production of 3-methyl-i-butene. 
Zirconia prepared with Ce resulted in a highly active and selective 
catalyst with isobutylene production rates of 4 to 8.5 kg/(m® cat. h) 
for CO conversions of 15 to 34%. Kinetic models necessary for re- 
actor design are first order for CO and one half order for hydrogen, 
indicating the dissociation of hydrogen on the catalyst surface. Car- 
bon dioxide was found to be the most abundant specie on ihe 
surface of the catalyst and retards the rate of reaction. A modifica- 
tion of the Anderson Schultz Flory distribution resulted in an 
empirical procedure for estimating product distributions. 


29015 (DOE/PC/90313-T10) Advanced, soluble hydrolique- 
faction and hydrotreating catalysts: Final report, April 2, 
1990—August 31, 1993. Laine, R.M. (Michigan Univ., Ann Arbor, 





MI (United States). Dept. of Materials Science and Engineering); 
Stoebe, T. Washington Univ., Seattle, WA (United States). Dept. of 
Materials Science and Engineering. 17 Feb 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90313. Order Number DE94017120. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of the present program is to develop soluble 
analogs of surface confined catalysts that can be impregnated di- 
rectly into the coal structure at low temperatures. This approach 
should avoid problems related to surface area dependence, a two 
phase (surface-liquid) reaction system and, mass transport limita- 
tions. Heteropolyanions (HPAs) offer the opportunity to develop 
soluble forms of surface confined catalysts. HPAS, are inexpen- 
sive, well-characterized, water soluble metal oxide clusters, e.g. 
[EM,20,40]*— where E = Si or P and M = Mo or W. They are easily 
modified to contain other transition metals such as Co, Ni or Ru 
and, can be made soluble in organic solvents. The protic forms ex- 
hibit extremely high acidities pKa ~ = 0-2. In addition, selectively 
modified HPAs can function as low temperature hydrogenation cat- 
alysts that exhibit microporosity. HPAs are multi-functional catalysts 
that could be used to promote both hydroliquefaction and 
hydrotreating. In theory, these functions could be employed se- 
quentially or simultaneously and could permit exceptional control of 
liquefaction reactions and reaction conditions. Thus, the current 
research program involves efforts to evaluate HPAs as soluble liq- 
uefaction and hydrotreating catalysts, with the goal of developing 
soluble analogs of surface confined catalysts. The exploration of 
the novel properties of these catalyst particles has followed a spe- 
cific research plan, consisting of three major tasks: (1) Preparation 
of candidate bimetallic HPA precatalysts; (2) Studies on the decom- 
position of the precatalyst HPAs to well defined catalyst particles, 
and (3) studies directed towards delineating the catalytic reactivity 
patterns of the resulting particles under a set of well defined reac- 
tion conditions. The major efforts in each Task are briefly described. 


29016 (DOE/PC/91027-T1) Macromolecular structure anal- 
ysis and effective liquefaction pretreatment: Final report. 
Suuberg, E.M.; Yun, Y.; Lilly, W.D.; Leung, K.; Gates, T.; Otake, 
Y.; Deevi, S.C. Brown Univ., Providence, Ri (United States). Div. of 
Engineering. Jul 1994. 165p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-91PC91027. Order Num- 
ber DE94017559. Source: OSTI; NTIS; GPO Dep. 

This project was concerned with characterizing the changes in 
coal macromolecular structure, that are of significance for liquefac- 
tion pretreatments of coal. The macromolecular structure of the 
insoluble portion of coal is difficult to characterize. Techniques that 
do so indirectly (based upon, for example, NMR and FTIR charac- 
terizations of atomic linkages) are not particularly sensitive for this 
purpose. Techniques that characterize the elastic structure (such as 
solvent swelling) are much more sensitive to subtle changes in the 
network structure. It is for this reason that we focused upon these 
techniques. The overall objective involved identifying pretreatments 
that reduce the crosslinking (physical or chemical) of the network 
structure, and thus lead to materials that can be handled to a 
greater extent by traditional liquid-phase processing techniques. 
These techniques tend to be inherently more efficient at producing 
desirable products. This report is divided into seven chapters. 
Chapter Il summarizes the main experimental approaches used 
throughout the project, and summarizes the main findings on the 
Argonne Premium coal samples. Chapter Ill considers synergistic 
effects of solvent pairs. It is divided into two subsections. The first 
is concerned with mixtures of CS. with electron donor solvents. 
The second subsection is concerned with aromatic hydrocarbon - 
alcohol or hydrocarbon - alcohol mixtures, as might be of interest 
for preliquefaction delivery of catalysts into bituminous coals. Chap- 
ter IV deals with questions of how oxidation might influence the 
results that are obtained. Chapter V briefly details what conclusions 
may be drawn concerning the elastic behavior of coais, and the 
effects of thermal treatments on this behavior. Chapter VI is con- 
cerned with theories to describe the action of solvents that are 
capable of dissociating non-covalent crosslinks. Finally, Chapter VII 
discusses the practical implications of the study. 
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29017 (DOE/PC/91029-T2) Refining and end use of coal 
liquids: Quarterly report, January-March 1994. Bechtel Na- 
tional, Inc., San Francisco, CA (United States). [1994]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC91029. Order Number DE94017128. Source: 
OSTI; NTIS; GPO Dep. 

A key objective is to determine the most desirable ways of inte- 
grating coal liquefaction liquids into existing petroleum refineries to 
produce transportation fuels meeting current and future, e.g. year 
2000, Clean Air Act Amendment (CAAA) standards. An intregral 
part of the above objectives is to test the fuels or blends produced 
and compare them with established ASTM fuels. The comparison 
will include engine tests to ascertain compliance of the fuels 
produced with CAAA and other applicable fuel quality and perfor- 
mance standards. The final part of the project includes a detailed 
economic evaluation of the cost of processing the coal liquids to 
their optimum products. The cost analyses is for the incremental 
processing cost; in other words, the feed is priced at zero dollars. 
The study reflects costs for operations using state of the art refin- 
ery technology; no capital costs for building new refineries is 
considered. Some modifications to the existing refinery may be 
required. Economy of scale dictates the minimum amount of feed- 
stock that should be processed. To enhance management of the 
study, the work has been divided into two parts, the Basic Program 
and Option 1. The objectives of the Basic Program are to: charac- 
terize the coal liquids; develop, an optimized refinery configuration 
for processing indirect and direct coal liquids; and develop a LP re- 
finery model with the Process Industry Modeling System (PICS) 
software. The objectives of Option 1 are to: confirm the validity of 
the optimization work of the Basic Program; produce large quanti- 
ties of liquid transportation fuel blending stocks; conduct engine 
emission tests; and determine the value and the processing costs 
of the coal liquids. The major efforts conducted during the first 
quarter of 1994 were in the areas of: subcontract preparation and 
negotiation; and linear programming modeling. 


29018 (DOE/PC/91042-9) Effects of low-temperature cat- 
alytic pretreatments on coal structure and reactivity in 
liquefaction: Technical progress report, January 1994—March 
1994. Song, C.; Hou, L.; Saini, A.; Hatcher, P.G.; Schobert, H.H. 
Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Materials Science and Engineering. Jun 1994. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91042. Order Number DE94017374. Source: OSTI; 
NTIS; GPO Dep. 

Residues of two subbituminous coals from their liquefaction at 
300-425°C were analyzed using cross-polarization mago-angie- 
spinning (CPMAS) and dipolar dephasing (DD) solid-state ‘SC 
NMR techniques. The DDMAS and CPMAS NMR anaiysis of a 
Montana subbituminous coal (DECS-9) indicate that it has 63-64% 
aromatic carbons among total carbons; 34-35% of the aromatic 
carbons are protonated carbons, and 23-24% of the aromatic car- 
bons are oxygen-bound carbons, with the remaining 31-33% bound 
primarily to other carbon atoms. CPMAS ‘SC NMR spectrum of 
Wyodak subbituminous coal (DECS-8) is similar to that of Montana 
subbituminous coal (DECS-9). CPMAS 'SC NMR of the residues 
from DECS-9 coal revealed that catechol-like structures and phe- 
nolic structures in the coal are thermally sensitive and diminish 
gradually with increasing temperature. The carbon aromaticity in- 
creased monotonically with increasing reaction temperature, 
whereas hydrogen aromaticity reached a maximum for residue 
from a 300°C run and then declines with further increase in tem- 
perature. The increase in carbon aromaticity is mainly driven by 
temperature, rather than by the adduction of aromatic solvents. 
DDMAS NMR analysis indicates that the degree of protonation of 
aromatic carbons decreased from 35% (for THF-extracted but un- 
reacted DECS-9 coal) to 13% (for residue from a non-catalytic run) 
with increasing reaction temperature up to 375°C. DDMAS “Cc 
NMR of the residues from DECS-8 Wyodak coal revealed that the 
degree of protonation of aromatic carbons (f,2") is lower with the 
residues from catalytic liquefaction a 350°C. 


29019 (DOE/PC/91042-10) Effects of low-temperature 
catalytic pretreatments on coal structure and reactivity in liq- 
uefaction: Technical progress report, April-June 1994. Song, 
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C.; Huang, L.; Saini, A.K.; Schobert, H.H.; Hatcher, P.G. Pennsyl- 
vania State Univ., University Park, PA (United States). Dept. of 
Materials Science and Engineering. Jul 1994. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC91042. Order Number DE94017537. Source: OSTI; NTIS; 
GPO Dep. 

From an extensive experimental study on three low-rank coals, 
the following conclusions can be drawn. (1) The existence of mois- 
ture in coals does not appear to affect coal conversions in 
non-catalytic liquefaction at 400°C for 30 min in the absence of 
solvent. (2) Using a mixture of H2O/THF as the impregnation 
solvent for dispersing ammonium tetrathiomolybdate (catalyst pre- 
cursor) onto coal is more beneficial in achieving a high conversion. 
(3) The conversion from coal to THF solubles is a fast process 
while that from THF solubles to oil is a relatively slow one at 
400°C. Therefore, in order to achieve the maximum conversion, 30 
minutes is enough as reaction time; while to achieve a high oil 
yield, a longer time is needed. (4) Among the effects of catalyst, 
solvent, temperature conditions and impregnation methods, the first 
and the second are the most significant. (5) Gas yields, including 
hydrocarbons and CO,, are influenced mainly by reaction tempera- 
ture, while the yields of hydrocarbon gases are strongly affected by 
donor solvents and the catalyst. (6) The study of oil with GC shows 
that the catalyst and/or the donor solvent are essential in order to 
“move” aromatic fractions from a coal to oil. (7) Studies of residues 
with solid-state NMR suggest that the removal of aliphatic carbons 
from coals can be done simply by raising reaction temperature to a 
certain level, e.g. 400°C for the DECS-1 coal; however the re- 
moval of aromatic carbons highly depends on the nature of coals, 
reaction temperature, a donor solvent and a catalyst. The authors 
found that addition of water to the catalytic run can double the coal 
conversion at 350°C for 30 min under 6.9 MPa Ho, from 29-30 to 
66-67 wt% (dmmf). This finding may offer new opportunities for de- 
veloping novel low-severity liquefaction processes. 


29020 (DOE/PC/91051-T7) Advanced liquefaction using 
coal swelling and catalyst dispersion techniques: Quarterly 
technical progress report No. 7, April 1993—June 1993. Curtis, 
C.W. (Auburn Univ., AL (United States)); Chander, S.; Gutterman, 
C. Amoco Oil Co., Naperville, IL (United States). Research and 
Development Dept. [1994]. 103p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-91PC91051. Order 
Number DE94018852. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop a new approach 
for the direct liquefaction of coal to produce an all-distillate product 
slate at a sizable cost reduction over current technology. The ap- 
proach integrates coal selection, pretreatment, coal swelling with 
catalyst impregnation, liquefaction, product recovery with character- 
ization, alternate bottoms processing, and carrying out a technical 
assessment including an economic evaluation. The project is being 
carried out under contract to the United States Department of En- 
ergy. All three coals used in this study (Black Thunder, Burning 
Star bituminous, and Martin Lake lignite) are effectively swelled by 
a number of solvents. The most effective solvents are those having 
hetero-functionality. In addition, a synergistic effect has been 
demonstrated, in which solvent blends are more effective for coal 
swelling than the pure solvents alone. Therefore, it will be neces- 
sary to use only low levels of swelling agents and yet promote the 
impregnation of catalyst precursors. The rate of the impregnation of 
catalyst precursors into swollen coal increases greatly as the effec- 
tiveness of the solvent to swell the coal increases. This effect is 
also demonstrated by improved catalyst precursor impregnation 
with increased contact temperature. Laboratory- and bench-scale 
liquefaction experimentation is underway using swelled and cata- 
lyst impregnated coal samples. Higher coal conversions were 
observed for the SO2-treated coal than the raw coal, regardless of 
catalyst type. Conversions of swelled coal were highest when 
Molyvan-L, molybdenum naphthenate, and nickel octoate, respec- 
tively, were added to the liquefaction solvent. 


29021 


(DOE/PC/91054—T11) Effect of pretreating of host oll 
on coprocessing: Quarterly progress report, April 1, 1994— 
June 30, 1994. Wender, |.; Tierney, J.W. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 1 
Jul 1994. 7p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC22-91PC91054. 
DE94018854. Source: OSTI; NTIS; GPO Dep. 

The principal objective of this research is to gain information on 
the role that host petroleum-derived oils (1000°F+), as well as that 
of catalytically treated host oils, play when used as liquefaction sol- 
vents in coprocessing with coal. The host oil will be extensively 
characterized and then pretreated in a number of ways which in- 
volve catalytic reactions such as hydrogenation and hydrocracking. 
The pretreated oils will then be characterized by elemental analy- 
sis, catalytic dehydrogenation, distillation, GC-MS, and NMR. The 
effect of the host oil on coprocessing with coal will be compared to 
that obtained using catalytically modified host oils. When appropri- 
ate, model compounds will be used to study specific reactions 
brought about by the pretreatments. 


Order Number 


29022 (DOE/PC/91057—-T8) Development of an extraction 
process for removal of heteroatoms from coal liquids: Final 
report. UOP, Inc., Des Plaines, IL (United States). Apr 1994. 40p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91057. Order Number DE94017362. Source: 
OSTI; NTIS; GPO Dep. 

The main goal of this contract was to develop an extraction pro- 
cess for upgrading coal liquids; and in doing so, to reduce the 
hydrogen requirement in downstream upgrading processes and to 
yield valuable byproducts. This goal was to be achieved by devel- 
oping a novel carbon dioxide extraction process for heteroatom 
removal from coal-derived naphtha, diesel, and jet fuel. The re- 
search plan called for the optimization of three critical process 
variables using a statistically-designed experimental matrix. The 
commercial potential of the new process was to be evaluated by 
demonstrating quantitatively the effectiveness of heteroatom 
removal from three different feedstocks and by conducting a com- 
parative economic analysis of alternate heteroatom removal 
technologies. Accomplishments are described for the following 
tasks: food procurement and analysis process variable screening 
studies; and process assessment. 


29023 (DOE/PC/91291-T12) Mechanism of hydrogen incor- 
poration in coal liquefaction: Progress report as of June 31, 
1994. Kentucky Univ., Lexington, KY (United States). Research 
Foundation. [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91291. Order Number 
DE94017552. Source: OSTI; NTIS; GPO Dep. 

The authors are continuing work on the reaction of D2 with or- 
ganic compounds relevant to coal liquefaction. The thermal and 
silica-catalyzed hydrogenation reactions of unsaturated organics 
(using deuterium) have been studied. 


29024 (DOE/PC/92121-T6) High conversion of coal to 
transportation fuels for the future with low HC gas production: 
Progress report No. 6, January 1—March 31, 1994. Wiser, W.H.; 
Oblad, A.G. Utah Univ., Salt Lake City, UT (United States). Dept. 
of Chemical and Fuels Engineering. Apr 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92121. Order Number DE94017132. Source: OSTI; NTIS; 
GPO Dep. 

An announced objective of the Department of Energy in funding 
this work, and other current research in coal liquefaction, is to pro- 
duce a synthetic crude from coal at a cost lower than $30.00 per 
barrel (Task A). A second objective, reflecting a recent change in 
direction in the synthetic fuels effort of DOE, is to produce a fuel 
which is low in aromatics, yet of sufficiently high octane number for 
use in the gasolineburning transportation vehicles of today. To 
meet this second objective, research was proposed, and funding 
awarded, for conversion of the highly-aromatic liquid product from 
coal conversion to a product high in isoparaffins, which compounds 
in the gasoline range exhibit a high octane number (Task B). 
Experimental coal liquefaction studies conducted in a batch mi- 
croreactor in our laboratory have demonstrated potential for high 
conversions of coal to liquids with low yields of hydrocarbon (HC) 
gases, hence small consumption of hydrogen in the primary lique- 
faction step. Ratios of liquids/HC gases as high as 30/1, at liquid 
yields as high as 82% of the coal by weight, have been achieved. 
The principal objective of this work is to examine how nearly we 
may approach these results in a continuous-flow system, at a size 





sufficient to evaluate the process concept for production of trans- 
portation fuels from coal. Accomplishments to date are reported. 


29025 (DOE/PC/92121-T7) High conversion of coal to 
transportationn fuels for the future with low HC gas produc- 
tion: Progress report No. 7, April 1—June 30, 1994. Wiser, W.H.; 
Oblad, A.G. Utah Univ., Salt Lake City, UT (United States). Jul 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-92PC92121. Order Number DE94017553. 
Source: OSTI; NTIS; GPO Dep. 

The objective is to produce a Synthetic crude from coal at a cost 
lower than $30.00 per barrel (Task A). A second objective is to pro- 
duce a fuel which is low in aromatics, yet of sufficiently high octane 
number for use in the gasoline-burning transportation vehicles of 
today. To meet this second objective, research was proposed, and 
funding awarded, for conversion of the highly-aromatic liquid prod- 
uct from coal conversion to a product high in isoparaffins, which 
compounds in the gasoline range exhibit a high octane number 
(Task B). Experimental coal liquefaction studies conducted in a 
batch microreactor in our laboratory have demonstrated potential 
for high conversions of coal to liquids with low yields of hydrocar- 
bon (HC) gases, hence small consumption of hydrogen in the 
primary liquefaction step. Ratios of liquids/HC gases as high as 30/ 
1, at liquid yields as high as 82% of the coal by weight, have been 
achieved. The principal objective of this work is to examine how 
nearly we may approach these results in a continuous-fiow reactor 
system, at a size sufficient to evaluate the process concept for pro- 
duction of transportation fuels from coal. Accomplishments for this 
period are described. 


29026 (DOE/PC/92149-T6) Deashing of coal liquids with 
ceramic membrane microfiltration and diafiltration: Final quar- 
terly technical progress report, January 1—March 31, 1994. 
CeraMem Corp., Waltham, MA (United States). [1994]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC92149. Order Number DE94017133. Source: OSTI:; 
NTIS; GPO Dep. 

Removal of mineral matter from liquid hydrocarbons derived from 
the direct liquefaction of coal is required for product acceptability. 
Current methods include critical solvent de-ashing and filtration, 
both of which produce an ash reject stream containing up to 15% 
of the liquid hydrocarbon product. This program is directed towards 
development of an improved process for de-ashing and recovery of 
coal-derived residual oil: the use of ceramic membranes for high- 
temperature microfiltration and diafiltration. Using laboratory-scale 
ceramic membrane modules, samples of a coal-derived residual oil 
containing ash will be processed by crossflow microfiltration, fol- 
lowed by solvent addition and refiltration (diafiltration). Recovery of 
de-ashed residual oil will be demonstrated. Data from this program 
will be used to develop a preliminary engineering design and cost 
estimate for a demonstration pilot plant incorporating full-scale 
membrane modules. In addition, estimates for production system 
capital and operating costs will be developed to assess process 
economic feasibility. In this quarter, the test site for the proposed 
fitration experiments was selected as well as the supplier of ana- 
lytical testing. Imperial Oil, Ltd. was selected as the test site based 
on cost and capabilities. CeraMem has had experience with IOL on 
other hydrocarbon filtration projects and feels that this experience 
along with the availability of appropriate equipment made IOL the 
correct choice. Consol, Inc. was selected as the analytical labora- 
tory for the filtered and concentrated coal liquids. Consol has 
considerable expertise in this area and is the major analytical lab 
used in DOE projects on coal liquids. Work during the latter part of 
the quarter concentrated on attempting to finalize the subcontract 
with IOL and quotation from Consol. 


29027 (DOE/PC/92521—-T157) Reactivity of target com- 
pounds for chemical coal desulfurization: Technical report, 
March 1, 1994—May 31, 1994. Buchanan, D.H.; Amin, M.; Cun- 
ningham, R.; Galyen, J.; Ho, K.K. Illinois State Univ., Normal, IL 
(United States). [1994]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-92PC92521. Order Num- 
ber DE94018879. Source: OSTI; NTIS; GPO Dep. 

This project seeks to identify representative organosulfur 
compounds which are removed by known coal desulfurization reac- 
tions. Demineralized coals are solvent extracted and the extracts 
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fractionated to concentrate organosulfur compounds for analysis by 
Gas Chromatography/Mass Spectroscopy. After sulfur compounds 
are characterized, the parent extracts are subjected to reactions 
previously shown to reduce the organic sulfur content of Illinois 
coals, fractionated and again analyzed for organosulfur content to 
determine if the identified compounds reacted during the chemical 
treatment. The original coal also will be subjected to chemical 
desulfurization, extraction, fractionation and analysis in order to 
correlate changes in organic sulfur content of the coal with reac- 
tions of specific sulfur compounds. These compounds can thus be 
reliably considered as target molecules for the next generation of 
desulfurization processes. Work during this quarter has shown that 
fractionation and chromatography of pyridine extracts to isolate 
suitable samples for GC/MS analysis, although time-consuming, 
appears to be better than direct toluene extraction in terms of pro- 
viding a representative set of compounds for analysis. The toluene 
soluble fractions prepared by this route contain aromatic sulfur 
compounds and O, N, S-containing hetrocycles. A set of these 
compounds has been identified and their fate following desulfuriza- 
tion of the parent coal extracts is under investigation. Previously 
studied desulfurization reactions using the single electron transfer 
reagent, K/THF/naphthalene, and the reactive nickel boride reagent 
have been repeated and analyzed by GC/MS. SET and nickel 
boride reactions of the THF soluble portions of pyridine coal are 
currently in progress. 


29028 (DOE/PC/92521-T158) Molecular biological en- 
hancement of coal biodesulfurization: Technical report, March 
1, 1994—May 31, 1994. Kilbane, J.J. Il (institute of Gas Technol- 
ogy, Chicago, IL (United States)). Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). [1994]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94018878. Source: 
OSTI; NTIS; GPO Dep. 

IGT has developed a microbial culture of Rhodococcus 
rhodochrous, designated as IGTS8, that is capable of specifically 
cleaving carbon-sulfur bonds in a range of organosulfur model 
compounds and is capable of removing organic sulfur from coal 
and petroleum without significantly sacrificing the calorific value of 
the fuel. Although IGTS8 possesses the ability to specifically re- 
move organic sulfur from coal, a major research need is to develop 
improved strains of microorganisms that possess higher levels of 
desulfurization activity and therefore will permit more favorable 
biodesulfurization process conditions: faster rates, more complete 
removal, and smaller reactor size. Strain improvement is the single 
most important aspect to the development of a practical coal 
biodesulfurization process and accordingly is the focus of research 
in this project. During this quarter the DNA sequences and tran- 
scriptional initiation sites of several promoters derived from the 
chromosome of Rhodococcus rhodochrous IGTS8 were deter- 
mined. Several strong promoters have been used to replace the 
promoter of the desulfurization genes with the intent of obtaining 
cultures with enhanced levels of desulfurization activity. The evalu- 
ation of the ability of improved cultures to desulfurize coal will be 
evaluated during the final quarter of this project. 


29029 (DOE/PC/92521-T164) Illinois coal/RDF coprocess- 
ing to produce high quality solids and liquids: Technical 
report, March 1, 1994—May 31, 1994. Hippo, E.J. (Southern Illi- 
nois Univ., Carbondale, IL (United States)); Palmer, S.R.; 
Blankenship, M. Illinois State Univ., Normal, IL (United States). 
[1994]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE94018872. Source: OSTI; NTIS; GPO Dep. 

It is the aim of this study to provide information pertinent to the 
development of a coal/RDF pyrolysis process capable of economi- 
cally creating valuable products from high sulfur Illinois coal. This 
project will be carried out in a systematic manner. First, samples 
will be properly selected prepared, preserved and characterized. 
Then coals, various plastics, cellulose, and a high quality RDF will 
be pyrolyzed, steam pyrolyzed, hydro-pyrolyzed, and liquefied at 
various conditions. Next, blends of coal with various RDF compo- 
nents will be reacted under the same conditions. From this work, 
synergistic effects will be identified and process parametric studies 
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will be conducted on the appropriate mixtures and single compo- 
nents. Product quality and mass balances will be obtained on 
systems showing promise. Preliminary pyrolysis work will be con- 
ducted on a TGA. The majority of reactions will be conducted in 
microautoclaves. If this research is successful, a new market for 
high sulfur, high mineral Illinois coal would emerge. Samples 
needed for this project have been obtained and sample preparation 
have been completed. A Perkin Elmer TGA-7 was employed to 
study pyrolysis. significant interactions have been observed. About 
200 microreactor experiments have been performed and the acqui- 
sition of products for analysis has been achieved. Interactions 
occur between 400-450°C. Synergism occurs at short reaction 
time. High temperature and long reaction times result in higher 
residue yields and a loss of synergisms. Reactive species may be 
required to stabilize intermediate products. 


29030 (DOE/PC/93205-T3) Short contact time direct coal 
liquefaction using a novel batch reactor: Progress report, Jan- 
uary 1, 1994-May 15, 1994. Klein, M.T.; Calkins, W.H. Delaware 
Univ., Newark, DE (United States). Dept. of Chemical Engineering. 
31 May 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-93PC93205. Order Number 
DE94017126. Source: OSTI; NTIS; GPO Dep. 

The objective for this research is to optimize the design and 
operation of the bench scale batch reactor (SCTBR) for coal lique- 
faction at short contact times (0.01 to 10 minutes or longer). This 
reactor is simple enough and low enough in cost to serve as a suit- 
able replacement for the traditional tubing-bomb reactors for many 
coal liquefaction and other high-pressure, high-temperature reac- 
tion studies. The liquefaction of selected Argonne Premium coals 
and the role of organic oxygen components of the coal and their 
reaction pathways at very low conversions are being investigated. 


29031 (DOE/PC/93220-T3) Production of elementai sulfur 
from H2S and CO2 derived from a coal desulfurization pro- 
cess: Quarterly technical process report, April 1, 1994—June 
30, 1994. Hu, Longsheng; Jiang, Xueyu; Khang, Soon-Jai. Cincin- 


nati Univ., OH (United States). Dept. of Chemical Engineering. 
[1994]. 24p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG22-93PC93220. 
DE94017367. Source: OSTI; NTIS; GPO Dep. 

During the third quarter of this project, by using the apparatus 
previously setup for preparation of catalysts, the CoO-MoO3-Al,O3 
catalyst was prepared and the thermal stability of the catalyst was 
tested. Efforts were made on the calibration and the programming 
of the two column GC of a Perkin Elmer Gas Chromatograph. Col- 
umn A was used for detecting sulfur related substances such as 
HS, COS and CS2, and column B was for CO, CH, and Hp. All of 
the GC standard curves were obtained. Non-catalytic experiments 
were carried out by using the packed bed reactor system with 
blank, filled only with quartz wool and Al,O3 support for future ref- 
erence. A modified new reactor was designed to quickly quench 
the reaction and to prohibit the occurrence of re-equilibration of re- 
action products. Further thermodynamic analyses for the reaction 
of H2S and CO, were performed using the Stanjan method. 


29032 (DOE/PC/93224-T3) Large scale solubilization of 
coal and bioconversion to utilizable energy: Third quarterly 
technical progress report, April 1, 1994—June 30, 1994. Mishra, 
N.C. South Carolina Univ., Columbia, SC (United States). Dept. of 
Biological Sciences. [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-93PC93224. Order 
Number DE94017551. Source: OSTI; NTIS; GPO Dep. 

In order to develop a system for a large scale coal solubilization 
and its bioconversion to utilizable fuel, the investigators plan to 
clone the genes encoding Neurospora protein that facilitate depoly- 
merization of coal. They also plan to use desulfurizing bacteria to 
remove the sulfur in situ and use other microorganisms to convert 
biosolubilized coal into utilizable energy following an approach 
utilizing several microorganisms. In addition the product of coal sol- 
ubilized by fungus will be characterized to determine their chemical 
nature and the mechanism of reaction catalyzed by fungal product 
during in vivo and in vitro solubilization by the fungus or purified 
fungal protein. Main objectives are: (1) cloning of Neurospora gene 
for coal depolymerization protein controlling solubilization in differ- 
ent host cells, utilizing Neurospora plasmid and other vector(s); (2) 
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(a) development of a large scale electrophoretic separation of coal 
drived products obtained after microbial solubilization; (b) identifica- 
tion of the coal derived products obtained after biosolubilization by 
Neurospora cultures or obtained after Neurospora enzyme cat- 
alyzed reaction in in vitro by the wildtype and mutant enzymes; (3) 
bioconversion of coal drived products into utilizable fuel; and (4) 
characterization of Neurospora wildtype and mutant CSA protein(s) 
involved in solubilization of coal in order to assess the nature of 
the mechanism of solubilization and the role of Neurospora pro- 
teins in this process. 


29033 (ETDE/DE-mf-94798318) GVS annual report 1992. 
Gesellschaft zur Vergasung von Steinkohle mbH, Dortmund (Ger- 
many). 1993. 16p. (In German). Order Number DE94798318. 
Source: OSTI; NTIS (US Sales Only). 

The annual business report is followed by information on legal 
and economic fundamentals and by a financial statement including 
the profit-and-loss account. (HS) 


29034 (LUTKDH-TKKT—9-94-1027) Microbial desulfurization 
of coal by thermophilic archaea. Olsson, Gunnel. Lund Univ. 
(Sweden). Dept. of Chemical Engineering Il, Chemical Center. Apr 
1994. 48p. Order Number DE94790807. Source: OSTI; NTIS. 

The investigation was focused on the removal of pyrite as well 
as organic sulfur. One major objective was to identify and outline 
difficulties associated with microbial desulfurization of coal. The 
work has particularly been concentrated on the desulfurization en- 
vironment of the microorganisms, the reprecipitation of dissolved 
sulfate as jarosite, the effect of microbial treatment on the proper- 
ties of the coal and the comparison of different thermophilic 
archaea suggested for coal desulfurization. The investigated mi- 
croorganisms were the thermophilic archaea Acidianus brierleyi, 
Sulfolobus acidocaldarius and Sulfolobus solfataricus and for com- 
parison the mesophilic bacterium Thiobacillus ferrooxidans. The 
major part of the work has been done with Acidianus brierleyi. 
Compounds leached from coal may seriously affect the growth of 
microorganisms suggested for coal desulfurization. Degradation of 
pyritic sulfur with the used strains of S. solfataricus and S. acido- 
caldarius, was observed to be impossible. However, both the 
thermophilic archaeon Acidianus brierleyi and the mesophilic bac- 
terium Thiobacillus ferrooxidans, were capable of degrading pure 
pyrite as well as pyrite from low-sulfur coals. Up to 85% removal of 
pyritic sulfur was obtained for coals when staring with a pyrite sul- 
fur content of 0.5-0.7%. From kinetic studies, it was shown that A. 
brierleyi and T. ferrooxidans remove sulfur from coal at roughly the 
same rate, at least for the coals investigated in this study. How- 
ever, the rate for microbial oxidation of pure pyrite was seen to be 
much higher for A. brierleyi than for T. ferroxidans. 62 refs, 16 figs, 
5 tabs 


29035 (NEDO-C—9322) Fiscal 1993 coal utilization next 
generation technology development survey by coal produc- 
tion/utilization technology promotion subsidies.: Effect of coal 
quality on power plant performance and cost. New Energy and 
industrial Technology Development Organization, Tokyo (Japan). 
Mar 1994. 268p. (In Japanese). Order Number DE94791340. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, 1-1, 3-chome, Higashi- 
Ikebukuro, Toshima-ku, Tokyo, Japan. 

The paper reports collection and translation of technical literature 
on effects of coal quality on power plant performance and cost. Re- 
lating to the papers about effects of coal cleaning on power plant 
performance, the following are collected: coal mining and prepara- 
tion practices, coal quality data from EPRI, effects of coal cleaning 
on combustion performance of Illinois No. 5 and 6 coals, estimat- 
ing benefits from coal cleaning, effects of ash levels on large 
pulverized coal-fired furnace performance, coal quality impact on 
electric power generation costs, coal quality field test at New Eng- 
land Power Company’s Salem Harbor unit 3, etc. Relating to the 
papers about coal quality correlation and predictive models, the fol- 
lowing are collected: use of EPRI CQIM (coal quality impact 
model) to evaluate acid rain strategies, and application and valida- 
tion of the coal quality impact model as part of the EPRI coal 
quality monitoring project, etc. 19 refs., 88 figs., 39 tabs. 





29036 (NEDO-OS—9301-1) Research and development 
project plans for FY 1993. 1.: Research and development of 
new energy. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Apr 1993. 125p. Order Number 
DE94791344. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report summarizes implementation plans of research and 
development projects of new energy, which are administered by 
NEDO in FY 1993. The implementation plans consist of eleven 
divisions, i.e., the coal conversion technology including coal lique- 
faction plants development, coal-based hydrogen production plant 
development and entrained-flow coal gasification power generation 
plant development, solar energy technology including polycrys- 
talline and thin film solar cell systems development, geothermal hot 
water power generation plant development technology, energy con- 
version and storage technology including fuel cell power generation 
plants development, alcohoV/biomass energy technology, geother- 
mal energy resources development including geothermal 
development promotion survey project, coal resources exploration 
projects in China and Indonesia, superconductivity technology, new 
energy promotion department activities, policy planning department 
project, and NEDO information center activities. Themes, research 
and development contents, states of progress, and annual re- 
search budgets in FY 1998 are illustrated for totally 58 projects 
included in these eleven divisions. 


29037 (ORNL-6812, pp. 125-138) Environmental analysis 
support. Miller, R.L. Oak Ridge National Lab., TN (United States). 
Jun 1994. In Fossil Energy Program annual progress report for 
April 1993 through March 1994. 238p. Order Number 
DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

Activities in environmental analysis support included assistance 
to the Morgantown and Pittsburgh Energy Technology Centers 
(METC and PETC) in reviewing and preparing documents required 
by the National Environmental Policy Act (NEPA) for several pro- 
jects selected for the Clean Coal Technology (CCT) Program. A 
key milestone was the completion for PETC of the final Environ- 
mental Impact Statement (EIS) for the Healy Clean Coal Project 
(HCCP) in Healy, Alaska. This work is notable because it is the 
first site-specific EIS completed for the CCT Program. Another 
important activity was the preparation for METC of a draft Environ- 
mental Assessment (EA) for the Externally Fired Combined Cycle 
(EFCC) Project in Warren, Pennsylvania. Also, the final EA was 
completed for the Gasification Product Improvement Facility 
(GPIF), a proposed project near Morgantown, West Virginia, which 
is part of METC’s R&D Program. In addition, ORNL staff members 
published a Technical Memorandum entitled “Potential Effects of 
Clean Coal Technologies on Acid Precipitation, Greenhouse 
Gases, and Solid Waste Disposal” which documents the findings of 
three “white papers” prepared for DOE/FE. 


29038 (PNL-SA-24485) Enhanced nanoscale catalyst pre- 
cursor powders generated using a flow-through hydrothermal 
process. Darab, J.G.; Linehan, J.C.; Matson, D.W. Pacific North- 
west Lab., Richland, WA (United States). Aug 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-940812-18: 29. intersociety energy con- 
version engineering conference, Monterey, CA (United States), 
7-12 Aug 1994). Order Number DE94017477. Source: OSTI; NTIS; 
GPO Dep. 

A novel flow-through hydrothermal process, termed the Rapid 
Thermal Decomposition of precursors in Solution (RTDS), has 
been used to generate large quantities of ultra-fine, nano- 
crystalline hematite (a-Fe203), 6-line ferrihydrite (5Fe203-9H2O) 
and ferric oxyhydroxysulfate powders. The heterogeneous catalytic 
activity of these powders towards C-C bond scission in the model 
compound naphthyl bibenzyimethane and in the first-stage lique- 
faction of Blind Canyon seam coal was investigated. The effects of 
the crystalline phase and the agglomerate size of these powders 
on their catalytic activity are reported. 


29039 (SAND-94-1785C) Upgrading of coal liquids by Hy- 
drous Metal Oxide catalysts. Lott, S.E.; Gardner, TJ.; 
McLaughlin, L.I.; Oelfke, J.B. Sandia National Labs., Albuquerque, 
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NM (United States). [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9409168-1: Coal liquefaction and gas conversion contrac- 
tors’ review conference, Pittsburgh, PA (United States), 7-8 Sep 
1994). Order Number DE94017336. Source: OSTI; NTIS; GPO 
Dep. 

Hydrous Metal Oxides (HMOs) are chemically synthesized 
materials which contain a homogeneous distribution of ion ex- 
changeable alkali cations that provide charge compensation to the 
metal-oxygen framework. Both the presence of these alkali cations 
and the resulting high cation exchange capacities (4-5 meq/g) 
clearly set these HMO materials apart from conventional precipi- 
tated hydrous oxides. For catalyst applications, the HMO material 
serves as an ion exchangeable support which facilitates the uni- 
form incorporation of catalyst precursor species. Following catalyst 
precursor incorporation, an activation step is required to convert 
the catalyst precursor to the desired active phase. Considerable 
process development activities at Sandia National Laboratories re- 
lated to HMO materials have resulted in bulk silica-doped hydrous 
titanium oxide (HTO:Si)-supported NiMo catalysts that are more ac- 
tive in model compound reactions than commercial NiMo catalysts. 
These reactions, e.g. pyrene hydrogenation, simulate direct coal 
liquefaction. However, extension of this process to produce NiMo/ 
HTO:Si catalyst coatings on commercial supports is of interest for 
liquefaction applications since overall catalyst cost can be reduced 
and bulk HTO:S!I mechanical limitations can be circumvented. In 
the present effort, NiMo/HTO:Si has been evaluated for hy- 
drodesulfurization (HDS) and hydrodenitrogenation (HDN) of coal 
derived liquids. NiMo/HTO:Si catalysts have been evaluated in both 


bulk (unsupported) form and a supported form on commercial alu- 
mina extrudates. 
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29040 (ETDE/JP-mf-94796528) Studies on separation of 
functional materials from heavy olls by high pressure crystal- 
lization. No corporate text available. 23 Feb 1994. 77p. (in 
Japanese). Order Number DE94796528. Source: OSTI; NTIS; 
Available from National Institute for Resources and Environment, 
16-3, Onogawa, Tsukuba-shi, Ibaraki, Japan. 

Study results on separation of functional materials from heavy 
oils by high pressure crystallization (HPC) were reported. LCO, 
coal tar and coal liquid were used as heavy oils, and the kind and 
concentration of functional materials in such heavy oils were stud- 
ied together with impurities in them. Precise fractional distillation 
was studied for rough separation and concentration of functional 
materials, and thermal hydrodealkylation was also studied to im- 
prove the separation efficiency from heavy oils with various alkyl 
chains. In order to isolate the target materials by HPC, three types 
of typical systems with different solid-liquid equilibrium properties 
were selected from various compounds in heavy oils to measure 
high-pressure  solid-liquid equilibrium in their mixture with 
impurities, to observe formed crystal shapes and to study on over- 
compression. The optimum separation conditions were thus finally 
determined for every system. In addition, HPC with solvent was 
newly studied to separate high melting point compounds difficult to 
separate them by normal HPC. 78 refs., 49 figs., 21 tabs. 
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Refer also to citation(s) 28978, 29016, 29018, 29027, 29035, 
29094, 29095, 29104, 30473 


29041 (DOE/PC/89785—17) The single electron chemistry 
of coals: Quarterly report, October 1, 1993-December 31, 
1993. Larsen, J.W.; Rothenberg, S.E. Lehigh Univ., Bethlehem, PA 
(United States). Dept. of Chemistry. [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89785. Order Number DE94017378. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this work is to investigate and characterize the 
single electron reactions of alkyl and alkoxy aromatic compounds 
in order to determine the role these reactions play in the chemistry 
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of coal. The work here is concerned with the interactions of coals, 
such as Illinois No. 6, with tetracyanoethylene. 


29042 (DOE/PC/89785-18) The single electron chemistry 
of coals: Quarterly report, January 1, 1994—March 31, 1994. 
Larsen, J.W.; Rothenberg, S.E. Lehigh Univ., Bethlehem, PA 
(United States). Dept. of Chemistry. [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89PC89785. Order Number DE94017377. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this work is to investigate and characterize the 
single electron reactions of alkyl and alkoxy aromatic compounds 
in order to determine the role these reactions play in the chemistry 
of coal. The work here is concerned with the interactions of coals, 
such as Illinois No. 6, with tetracyanoethylene. 


29043 (DOE/PC/90180-T11) Numerical study of the flow of 
granular materials down an inclined plane: Quarterly report, 
March 1, 1994—June 30, 1994. Pittsburgh Univ., PA (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC90180. Order Number 
DE94018851. Source: OSTi; NTIS; GPO Dep. 

in the previous report the governing equations for the flow of 
granular materials down an inclined plane using the continuum 
model proposed by Rajagopal and Massoudi, were derived. The 
authors studied the effect of the various forms of the materials pa- 
rameters (8's) on the velocity, volume fraction and temperature 
fields. In this report, the authors derive the governing equations for 
the flow of granular materials down an inclined plane using the ki- 
netic theory based model proposed by Boyle and Massoudi. 


29044 (DOE/PC/90303—-T6) Mass transfer and biodegrada- 
tion of PAH compounds from coal tar: Quarterly technical 


report, January-March 1993. Ramaswami, A.; Ghoshal, S.; 
Luthy, R.G. Carnegie-Mellion Univ., Pittsburgh, PA (United States). 
Dept. of Civil Engineering. [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90303. 
Order Number DE94017919. Source: OSTI; NTIS; GPO Dep. 


This study examines the role of physico-chemical mass transfer 
processes on the rate of biotransformation of polycyclic aromatic 
hydrocarbon (PAH) compounds released from non-aqueous phase 
liquid (NAPL) coal tar present at residual saturation within a micro- 
porous medium. A simplified coupled dissolution-degradation model 
is developed that describes the concurrent mass transfer and bioki- 
netic processes occurring in the system. Model results indicate that 
a dimensionless Damkohler number can be utilized to distinguish 
between systems that are mass transfer limited, and those that are 
limited by biological phenomena. The Damkohler number is esti- 
mated from independent laboratory experiments that measure the 
rates of aqueous phase dissolution and biodegradation of naphtha- 
lene from coal tar. Experimental data for Stroudsburg coal tar 
imbibed within 236 um diameter silica particles yield Damkohler 
numbers smaller than unity, indicating, for the particular system un- 
der study, that the overall rate of biotransformation of naphthalene 
is not limited by the mass transfer of naphthalene from coal tar to 
the bulk aqueous phase. There is a need for investigation of mass 
transfer for larger particles and/or other PAH compounds, and 
study of microbial rate-limiting phenomena including toxicity, inhibi- 
tion and competitive substrate utilization. 


29045 (DOE/PC/90303-T7) Effect of the bioemulsifier emul- 
san on naphthalene mineralization from coal tar in aqueous 
systems. Skubal, K.L.; Luthy, R.G. Carnegie-Mellon Univ., Pitts- 
burgh, PA (United States). Dept. of Civil Engineering. [1994]. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90303. Order Number DE94017920. Source: 
OSTI; NTIS; GPO Dep. 

Coal tar in aerobic aqueous systems was treated with purified 
emulsan, the anionic heteropolysaccharide bioemulsifier produced 
by Acinetobacter calcoaceticus RAG-1; with inocula of various con- 
centrations of stationary phase RAG-1 celis; or with cell-free broth 
from stationary phase RAG-1 cultures. Naphthalene mineralization 
by a mixed PAH-degrading population was measured by recovering 
CO. evolved during biotransformation of the ['*C]naphthalene- 
labeled coal tar. There was no evidence of naphthalene 
mineralization by RAG- 1 cells alone. The addition of emulsan, 
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RAG-1 inocula, or cell-free broth to systems containing the PAH- 
degrading population did not significantly affect naphthalene 
mineralization in any of the systems tested. Coal tar in these ex- 
periments was present either as a free dense nonaqueous phase 
liquid (DNAPL), or as DNAPL imbibed into microporous silica parti- 
cles. Emulsification of the tar was not observed in either case. The 
presence or absence of microporous silica did not affect the extent 
or rate of naphthalene mineralization, nor did the concentration of 
RAG-1 inocula or the amount of broth added. The addition of cell- 
free broth, emulsan, or RAG-1 cells late in the experiments did not 
yield significantly different results compared to initial addition of 
these substances. Thus, emulsan and related fractions from RAG-1 
cultures were ineffective in altering naphthalene mineralization in 
this study. 


29046 (DOE/PC/30303-T10) Mass transfer and biodegrada- 
tion of PAH compounds from coal tar: Quarterly technical 
report, April-June 1993. Ramaswami, A.; Ghoshal, S.; Luthy, 
R.G. Carnegie-Mellon Univ., Pittsburgh, PA (United States). Dept. 
of Civil Engineering. [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-90PC90303. Order 
Number DE94017923. Source: OSTI; NTIS; GPO Dep. 

This study, examines the role of physico-chemical mass transfer 
processes on the rate of biotransformation of polycyclic aromatic 
hydrocarbon (PAH) compounds released from non-aqueous phase 
liquid (NAPL) coal tar present at residual saturation within a micro- 
porous medium. A simplified coupled dissolution-degradation model 
is developed that describes the concurrent mass transfer and bioki- 
netic processes occurring in the system. Model results indicate that 
a dimensionless Damkohler number can be utilized to distinguish 
between systems that are mass transfer limited, and those that are 
limited by biological phenomena. The Damkohler number is esti- 
mated from independent laboratory experiments that measure the 
rates of aqueous phase dissolution and biodegradation of naphtha- 
lene from coal tar. Experimental data for Stroudsburg coal tar 
imbibed within 236 ym diameter silica particles yield Damkohler 
numbers smaller than unity, indicating, for the particular system un- 
der study, that the overall rate of biotransformation of naphthalene 
is not limited by the mass transfer of naphthalene from coal tar to 
the bulk aqueous phase. There is a need for investigation of mass 
transfer for larger particles and/or other PAH compounds, and 
study, of microbial rate-limiting phenomena including toxicity, inhibi- 
tion and competitive substrate utilization. 


29047 (DOE/PC/90303-T11) Biodegradation of naphthalene 
from coal tar: Research progress report. Ghoshal, S.; Ra- 
maswami, A.; Luthy, R.G. Carnegie-Mellon Univ., Pittsburgh, PA 
(United States). Dept. of Civil Engineering. 7 Feb 1994. 47p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-90PC90303. Order Number DE94017924. Source: OSTI; 
NTIS; GPO Dep. 

Biodegradation experiments were conducted to evaluate the min- 
eralization of naphthalene released from coal tar entrapped in 
microporous silica media. Tests were performed with two coal tars 
recovered from former manufactured gas plant sites. Results from 
these tests showed that the degradation end point for naphthalene 
was significantly lower than the total amount of naphthalene 
present in coal tar. The role of physico-chemical and biological pro- 
cesses on the rate of biotransformation of naphthalene was 
evaluated. Mass transfer rates for dissolution of naphthalene from 
entrapped coal tar were measured in batch, flow-through systems. 
The rate of naphthalene mass transfer from the coal tar was found 
to be significantly greater than the rate of naphthalene biomineral- 
ization in batch slurry reactors. This implied that the rate acting 
factor for the biodegradation process was related to biokinetic phe- 
nomena rather than mass transfer processes. Further tests 
indicated that conditions inhibitory to bacteria limited the biodegra- 
dation of naphthalene, and in some cases the inhibition was 
reversible upon dilution of the reactor contents. 


29048 (DOE/PC/91290-T11) Non-intrusive measurement of 
particle charge: Electrostatic dry coal cleaning: Technical 
progress report No. 12, April 1, 1994—June 30, 1994. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. [1994]. 15p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract FG22-91PC91290. Order Number 
DE94018855. Source: OSTI; NTIS; GPO Dep. 

The distribution of charge, described in previous reports, has im- 
portant consequences on dry separation schemes. For that reason, 
a deeper understanding of the charge distribution phenomenon 
was sought. New experiments were conducted and previous data 
were reexamined to clarify charging characteristics of silica, silica/ 
carbon mixtures, and coal. A petrographic evaluation of separated 
coals has begun. Samples were collected from the coal feeder, 
clean coal electrode, and separation chamber bottom filter for eval- 
uation. Preliminary results show maceral and mineral partitioning. 


29049 (DOE/PC/91299-15) Magnetic relaxation - coal 
swelling, extraction, pore size: Quarterly technical progress 
report, April 1, 1994—June 31, 1994. Doetschman, D.C. State 
Univ. of New York, Binghamton, NY (United States). Dept. of 
Chemistry. [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91299. Order Number 
DE94017380. Source: OSTI; NTIS; GPO Dep. 

Work this quarter involved a CW EPR examination of the density 
separated fractions of the Lewiston-Stockton Argonne Coal and the 
initiation of EPR studies to probe molecular motion in coal pores. 
Eighteen densities between 1.24 g/cm? and 1.56 g/cm® were sepa- 
rated and combined into seven density ranges. Radicals with a 
narrow EPR line appear only in the samples with densities above 
1.48 g/cm’. 


29050 (DOE/PC/91311-T11) Configurational diffusion of 
asphaltenes in fresh and aged catalyst extrudates: Quarterly 
progress report, March 20, 1994—June 20, 1994. Guin, J.A.; Tar- 
rer, A.R. Auburn Univ., AL (United States). Dept. of Chemical 
Engineering. [1994]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91311. Order Number 
DE94017388. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to determine the relationship be- 
tween the size and shape of coal and petroleum macromolecules 
and their diffusion rates in catalyst pore structures. This quarter, 
the authors developed a mathematical diffusion model for catalysts 
with a nonuniform pore structure during the adsorptive diffusion 
process due to the adsorbed layer of solute molecules on the cata- 
lyst pore walls. Diffusion experiments with quinoline and 
polystyrene were performed. Effective diffusivities were obtained by 
fitting the experimental data with a diffusion model. Results showed 
that the uniform pore model did not satisfactorily represent the dif- 
fusion behavior of larger polystyrene molecules, which gave rise to 
very high tortuosity values. The shrinking pore model better repre- 
sented the adsorptive diffusion uptake behavior of a solute from 
the surrounding bath, especially for a diffusing solute with larger 
molecular size. Adsorption of solute molecules on the catalyst pore 
walls further restricts the diffusion rate due to increased steric and 
hydrodynamic hindrance factors. The tortuosity factor could also in- 
crease during adsorptive diffusion processes due to the increased 
constrictions caused by the adsorbed solute molecules. 


29051 (DOE/PC/92521-T161) Characterization of coal parti- 
cles using rule base on-line image analysis: Technical report, 
March 1, 1994—May 31, 1994. Yen, S.C.M. (Southern Illinois Univ., 
Carbondale, IL (United States)); Chu, T.C. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). [1994]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94018875. Source: 
OSTI; NTIS; GPO Dep. 

In the past, an in-depth database of the light reflectance charac- 
teristics of different materials in coal has been established. This 
process is still being continued to extend the database of coal 
images. Based on the grey level database of the ultrafine coal par- 
ticles under microscope, a C-language computer program has 
been developed. This program reads an image and analyzes it ac- 
cording to the database and decision-making criteria developed for 
differentiating coal particles. The earlier version of this computer 
program tends to account for more particles than what are pre- 
sented in an image. This is attributed to the electronic noise 
produced through the CCD camera. The electronic noises are in 
the order of one or two pixels and have been rectified through an 
additional decision-making rule embedded in a newer version of 
the image analysis computer program. This is by recognizing that a 
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particle of one to two microns size is very unlikely to be in the form 
of inertinite and vitrinite. Therefore, the particles of one to two mi- 
crons size falling in these two maceral group will be disregarded. 
In general, this computer program picked up the particles without 
any intervention from an operator. In other words, this computer 
can replace an operator to perform the analysis of ultrafine coal 
particles. Another computer program is currently being developed 
in order to be implemented into a mechanism for controlling the 
auto focusing mechanism of a microscope system. This computer 
program will be based upon the knowledge base regarding the im- 
age characteristics of the focused and unfocused image. 
Specifically, the shift in grey level histogram as well the edge char- 
acteristics of during the focusing of coal particles. 


29052 (DOE/PC/92526-T7) Rheology of coai-water slurries 
prepared by the HP roll mill grinding of coal: Quarterly techni- 
cal report No. 7, March 1, 1994—May 31, 1994. Fuerstenau, D.W. 
California Univ., Berkeley, CA (United States). Jun 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92526. Order Number DE94018850. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is the development of improved 
technology for the preparation of coal-water slurries that have po- 
tential for replacing fuel oil in direct combustion. This should be of 
major importance to the United States in its efforts to reduce 
dependence on imported oil and to rely more on its enormous low- 
cost coal resources. According to this objective, Quarterly Report 
No. 1 presented preliminary results on the rheological behavior of 
coal-water slurries prepared from Pittsburgh No. 8 coal that had 
been ground in a ball mill under various conditions. Quarterly Re- 
port No. 2 summarized the results of studies on the effects of 
solids content and water immobilization on the rheological behavior 
of coal-water slurries, including the role of different viscometers, 
such as the Haake Rotovisco RV-12 and Brookfield Synchro- 
Lectric LVT on the measured results. In Quarterly Report No. 3, 
the authors compared the rheological behavior of Pittsburgh No. 8 
coal-water slurries using different sensor system. In Quarterly Re- 
port No. 4, studies on the role of the initial mixing procedure in the 
preparation of coal-water slurries were summarized. in Quarterly 
Report No. 5, the evaluation of the effect of a cationic surfactant 
(TMAE) and an anionic surfactant (2-TEPA) on the rheological be- 
havior and the aggregative stability of Pittsburgh No. 8 coal-water 
slurries was presented. In Quarterly Report No. 6, the effect of 
nonionic surfactants (Triton X series) on the aggregative stability of 
coal-water slurries was studied by measuring the relative sedimen- 
tation volume and floc size distribution. 


29053 (NEDO-C-9315) Fiscal 1993 coal utilization next 
generation technology survey by coal production/utilization 
technology promotion subsidies.: Coal specifications-impact 
on power station performance. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Mar 1994. 199p. 
(In Japanese). Order Number DE94791338. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, 
Japan. 

IEA Coal Research surveys effects of coal properties on power 
generation facilities using power fuel. Coal specifications some- 
times include trace amounts of element and macerals as well as 
calorific value, ash content, and moisture. Based on measured val- 
ues obtained from industrial analysis, element analysis, ash 
analysis, etc., a lot of experienced indexes are used. As for coal 
handling and storage, oxidability, dustiness, flow property and oth- 
ers are expressed in experienced relational equations, but there are 
a lot of uncertainties in conditions. As to combustion, it is unable to 
accurately predict shapes of the flame, stability and burn-off of char 
from data on coal maceral, and it is found that correlation equa- 
tions on slagging, fouling, erosion and corrosion are unsufficing. As 
to the whole cost, considered are effects of ash characteristics and 
sulfur content, and an effect of coal properties on the maintenance 
cost, but it is hard to predict these. 39 figs., 48 tabs. 
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Refer also to citation(s) 28973, 28974, 29012, 29031, 29089, 
29092, 29150, 29599, 29604, 29605, 29624, 29625, 29626, 30061 


29054 (ANL/ES/CP-83739) Mercury capture in bench-scale 
absorbers. Livengood, C.D.; Huang, H.S.; Mendelsohn, M.H.; Wu, 
J.M. Argonne National Lab., IL (United States). [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940780-3: 10. annual coal preparation, 
utilization and environmental control contractors conference, Pitts- 
burgh, PA (United States), 18-21 Jul 1994). Order Number 
DE94016910. Source: OSTI; NTIS; GPO Dep. 

This paper gives,a brief overview of research being conducted at 
Argonne National Laboratory on the capture of mercury by both dry 
sorbents and wet scrubbers. The emphasis in the research is on 
development of a better understanding of the key factors that con- 
trol the capture of mercury. Future work is expected to utilize that 
information for the development of new or modified process con- 
cepts featuring enhanced mercury capture capabilities. The results 
and conclusions to date from the Argonne -research on dry sor- 
bents can be summarized as follows: lime hydrates, either regular 
or high-surface-area, are ‘not effective in removing mercury; mer- 
cury removals are enhanced by the addition of activated carbon; 
mercury removals with activated carbon decrease with increasing 
temperature, larger particle size, and decreasing mercury concen- 
tration in the gas; and chemical pretreatment (e.g., with sulfur or 
(CaCl) can greatly increase the removal capacity of activated car- 
bon. Preliminary results from the wet scrubbing research include: 
no removal of elemental mercury is obtained under normal scrub- 
ber operating conditions; mercury removal is improved by the 
addition of packing or production of smaller gas bubbles to in- 
crease the gas-liquid contact area; polysulfide solutions do not 
appear promising for enhancing mercury removal in typical FGC 
systems; stainless steel packing appears to have beneficial proper- 
ties for mercury removal and should be investigated further; and 
other chemical additives may offer greatly enhanced removals. 


29055 (DOE/MC/22118-3854) Field study of disposed 
wastes from advanced coal processes: Quarterly technical 
progress report, April-June 1994. Radian Corp., Austin, TX 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-86MC22118. Order Num- 
ber DE94017581. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy/Morgantown Energy Technology Cen- 
ter (DOE/METC) has initiated research on the disposal of solid 
wastes from advanced coal processes. The objective of this re- 
search is to develop information to be used by private industry and 
government agencies for planning waste disposal practices associ- 
ated with advanced coal processes. To accomplish this objective, 
DOE has contracted Radian Corporation and the North Dakota 
Energy & Environmental Research Center (EERC) to design, con- 
struct, and monitor a limited number of field disposal tests with 
advanced coal process wastes. These field tests will be monitored 
over a three year period with the emphasis on collecting data on 
the field disposal of these wastes. The specific objectives for the 
reporting period of April, 1994 to June, 1994 were as follows: col- 
lect and analyze third annual samples from Illinois Cell 1; collect 
and analyze first annual samples from Illinois Cells 2 and 3; com- 
plete a draft of the Design Manual; present project results at the 
AWMA conference; finalize the Colorado Site report; and prepare 
for sampling at Ohio and Colorado sites. 


29056 (DOE/MC/28162-3857) Coolside waste management 
research: Quarterly progress report, January 1, 1994—March 
31, 1994. Kentucky Univ., Lexington, KY (United States). Center 
for Applied Energy Research. [1994]. 50p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC28162. 
Order Number DE94017589. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to investigate the nature of Coolside 
waste in order to allow the design and construction of physically 
stable and environmentally safe landfills. Work in this period was 


initiated to determine if dry-FBC material could be used as a soil 
stabilizing material. 
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29057 (DOE/MT/92010-7) Wetland treatment of oil and gas 
well wastewaters: Quarterly technical report, March 25, 1994— 
May 24, 1994. Kadlec, R.H.; Srinivasan, K.R. Michigan Univ., Ann 
Arbor, MI (United States). Dept. of Chemical Engineering. 22 Jun 
1994. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-92MT92010. Order Number DE94018826. 
Source: OSTI; NTIS; GPO Dep. 

In the present report, the simultaneous uptake of Cu(Il) and 
Cr(Vl) by laboratory-type wetlands has been considered. Two dif- 
ferent molar ratios (Cu(Il)/Cr(VI)) of 3.8 and 0.46 have been used. 
Because most oil and gas waste waters are known to contain both 
cationic and anionic heavy metals in the dissolved form, a study of 
simultaneous uptake of cationic and anionic heavy metals will be 
helpful in the design and construction of a wetland treatment sys- 
tem, for such waste waters. 


29058 (DOE/MT/92017—1) Simultaneous SO,/NO, abate- 
ment using zeolite-supported copper: Progress report, 
October 1, 1992—December 31, 1992. Mitchell, M.B.; White, M.G. 
Clark Atlanta Univ., GA (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92MT92017. Order Number DE94018801. Source: OSTI; NTIS; 
GPO Dep. 

The proposed research seeks to advance/improve current flue 
gas cleanup catalyst technology by modifying promising copper- 
exchanged zeolite NO decomposition catalysts which reduce NO to 
elemental nitrogen and oxygen in the absence of an added reduc- 
ing gas. The authors believe that this approach has great potential. 
Copper on alumina has been investigated by the Pittsburgh Energy 
Technology Center (PETC) as a NO,/SO2 abatement catalyst. 
Copper on alumina acts as a sorbent for SO2, forming a surface 
sulfate upon adsorption in an oxygen-containing atmosphere, and 
as a catalyst for selective catalytic reduction (SCR) of NO, using 
ammonia; both CuO and CuSO, on the surfaces of these materials 
are active SCR catalysts. SO2 adsorption in the PETC studies was 
carried out at 673K, a temperature well within the range for active 
NO decomposition by the Cu-ZSM-5 catalyst. The authors believe 
that by beginning with a material which decomposes NO without 
needing an added reducing gas, they will be able to design a cata- 
lyst which will act as a regenerable NO,/SO, abatement catalyst 
which does not need ammonia to accomplish NO, reduction, and 
which will accomplish SO2 abatement by adsorption, similar to the 
copper on alumina catalyst. Coupled with a SO2 oxidation catalyst, 
this successful system will be able to remove both NO, and SO2 
from flue gases with no added reducing agent and no waste. 


29059 (DOE/PC/89660-T1) Advanced Flue Gas Desulfuriza- 
tion (AFGD) Demonstration Project: Technical progress report 
No. 15, July 1, 1993-September 30, 1993. Pure Air, Allentown, 
PA (United States). [1994]. 554p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89660. Order 
Number DE94017387. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to demonstrate that, by combining 
State-of-the-art technology, highly efficient plant operation and 
maintenance capabilities and by-product gypsum sales, significant 
reductions of SO2 emissions can be achieved at approximately 
one-half the life cycle cost of a conventional Flue Gas Desulfuriza- 
tion (FGD) system. Further, this emission reduction is achieved 
without generating solid waste and while minimizing liquid wastew- 
ater effluent. Basically, this project entails the design, construction 
and operation of a nominal 600 MWe AFGD facility to remove SO. 
from coal-fired power plant flue gas at the Northern Indiana Public 
Service Company's Bailly Generating Station. 


29060 (DOE/PC/89660-T4) Advanced Fiue Gas Desulfuriza- 
tion (AFGD) Demonstration Project: Technical progress report 
No. 13, January 1, 1993—March 31, 1993. Pure Air, Allentown, PA 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-90PC89660. Order Num- 
ber DE94017384. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to demonstrate that, by combining 
state-of-the-art technology, highly efficient plant operation and 
maintenance capabilities and by-product gypsum sales, significant 
reductions of SOz emissions can be achieved at approximately 
one-half the life cycle cost of a conventional Five Gas Desulfuriza- 
tion (FGD) system. Further, this emission reduction is achieved 





without generating solid waste and while minimizing liquid wastew- 
ater effluent. Basically, this project entails the design, construction 
and operation of a nominal 600 MWe AFGD facility to remove SO2 
from coal-fired power plant flue gas at the Northern Indiana Public 
Service Company's Bailly Generating Station. 


29061 (DOE/PC/91295-T11) A novel, integrated treatment 
system for coal waste waters: Quarterly report, March 2, 
1994—June 1, 1994. Wang, H.Y. (Univ. of Michigan, Ann Arbor, MI 
(United States)); Wang, H.Y.; Srinivasan, K.R. Michigan Univ., Ann 
Arbor, MI (United States). Dept. of Chemical Engineering. [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91295. Order Number DE94018846. Source: 
OSTI; NTIS; GPO Dep. 

The aims of this study are to develop, characterize and optimize 
a novel treatment scheme that would be effective simultaneously 
against the toxic organics and the heavy metals present in coal 
conversion waste waters. A specific goal of the study is to remove 
and recover cationic and anionic heavy metals from aqueous 
solutions and coal conversion waste waters using modified-clay ad- 
sorbents developed in this study. To this end, a multi-step 
adsorption/desorption process has been carried out with hectorite- 
CBDA-DT (HCDT) as the adsorbent and Cr(VI) as the adsorbate. 
Adsorption was carried out at pH 4.0 in 0.02 M buffer, while des- 
orption was effected at the same pH and in the same buffer with 
either 0.5 M NaCl or 0.02 M Na2SO, as the desorbates. Multi-step 
involves cycling the same adsorbent through these two sets of op- 
erating conditions with a washing step after each adsorption/ 
desorption sequence. The authors results indicate that, during the 
first two cycles, the potency of the adsorbent remains unchanged, 
but it diminishes after the third and the fourth cycles. The total de- 
crease in potency is, however, only 15% even after 4 cycles of 
adsorption/desorption. Addition of 20% isopropyl alcohol (IPA) to 
the reaction medium, however, diminishes the potency even more 
after 4 cycles of adsorption and desorption. Both the desorbates 
yielded identical results, and the overall mass balance on Cr(VI) 
was between 95 and 102%. Continuous leaching experiments on 
HCDT revealed that DT bound to HCDT is mobilized to the extent 
of only 10% after 44 hrs in aqueous medium while in 20% IPA- 
water mixtures the extent of dissolution of DT from the surface is 
close to 16%. Thus, the loss of potency of HCDT is attributed 
partly to the loss of DT from the surface and partly to the incom- 
plete washing of the adsorbent between each adsorption/ 
desorption step. 


29062 (DOE/PC/91302—11) Hydrothermal reactions of fly 
ash: [Quarterly] report, April 1, 1944—July 30, 1994. Brown, 
P.W. Pennsylvania State Univ., University Park, PA (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91302. Order Number 
DE94017375. Source: OSTI; NTIS; GPO Dep. 

The reactions which occur when fly ash is treated under hy- 
drothermal conditions are being investigated. This is being done for 
two primary reasons. The first of these is to determine the nature 
of the phases that form, to assess the stabilities of these phases in 
the ambient environment and, finally, to assess whether these 
phases are capable of sequestering hazardous species. The sec- 
ond reason for undertaking this proposed study is that, depending 
on the composition of the ash and the presence of selected addi- 
tives, it may be possible under hydrothermal conditions to form 
compounds which have cementitious properties.Formation of four 
classes of compounds, which bracket likely fly ash compositional 
ranges, have been selected for study. These are calcium silicate 
hydrates, calcium silicosulfates, calcium aluminosulfates, andalkali 
aluminosilicates. The specific compounds fabricated will be deter- 
mined and their stability regions assessed. As a part of stability 
assessment, the extent to which selected hazardous species are 
sequestered will be determined. Finally, the cementing properties 
of these compounds will be established. During the last quarter, 
the hydrothermal behavior of tobermorite from fly ash were studied. 
Tobermorite (CasSigH2Ojg-4H20) was successfully synthesized 
from fly ash-based materials by adjusting the bulk compositions to 
that of the systems made with the pure starting materials. Tober- 
morites have a layer structures and were discovered as a new 
group of cation exchangers, which exhibit partial exchange of 
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structural Ca**+ for divalent metals, such as Co** and Ni** etc. 
[Al+Na]-substituted tobermorites have been shown to have re- 
versible exchange and high selectivity for alkali cations such as 
Cs. Therefore, tobermorites synthesized from fly ash waste forms 
could be recognized as materials with potential applications in 
heavy metal removal from aqueous solutions. 


29063 (DOE/PC/91336-T3) Low temperature SO. removal 
with solid sorbents in a circulating fluidized bed absorber: 
Quarterly report, May 1—July 31, 1992. Lee, S.K.; Keener, T.C. 
Cincinnati Univ., OH (United States). Dept. of Civil and Environ- 
mental Engineering. 12 Aug 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91336. 
Order Number DE94017789. Source: OSTI; NTIS; GPO Dep. 

The nozzle installed in the circulating fluidized bed absorber 
(CFBA) was slightly modified because of a technical difficulty in 
making the small holes less than 100 um. The holes were punc- 
tured with a very tiny drill bits in diameter of 275 yum, and the 
number of holes were adjusted. The 951 TGA (Du Pont Co.) was 
also modified for the kinetic information on the hydration and 
sulfation of limes under low temperatures. The modified thermal- 
gravimetric analyzer (TGA) includes a syringe in order to simulate 
the water sprayings in a CFBA. Water droplets through the needle 
attached to the syringe are added onto the lime sample in a TGA. 
Two discrete ranges of Dravo limes were prepared as solid sor- 
bents for sulfation tests. One ranged between 1095 um (16 mesh) 
and 2380 um (8 mesh) in diameter and the other ranged between 
595 um (30 mesh) and 1095 um (16 mesh). The experimental 
methods for kinetic studies with TGA and for CFBA operation were 
established through the pre-operation of CFBA. 


29064 (DOE/PC/91336-T4) Low temperature SO. removal 
with solid sorbents in a circulating fluidized bed absorber: 
Quarterly report, September 1—December 31, 1992. Lee, S.K.; 
Keener, T.C. Cincinnati Univ., OH (United States). Dept. of Civil 
and Environmental Engineering. [1992]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91336. Order Number DE94017790. Source: OSTI; NTIS; 
GPO Dep. 

Water injection in dry lime injection FGD processes plays a very 
important role for the SO2 removal efficiency. The experimental 
data obtained from circulating fluidized bed absorber (CFBA) oper- 
ations under water injection through the newly designed toroidal 
ring nozzle were represented. The results suggest the removal effi- 
ciency is a strong function of the water injection rate. In addition. 
those indicate that the height of water spray is more significant in 
wetting efficiency during fluidization in CFBA instead of the number 
of holes. The height should be adjusted depending on the reaction 
zone in order to improve the wetting efficiency of lime. The effect 
of gas velocity appeared not significant, resulting from that the wet- 
ting efficiency may increase at higher velocities. The loading of 
sorbents strongly affects on the SO2 removal as the lime becomes 
hydrated and attrited, while its effect appears not significant before 
hydration occurs. As the lime continuously contacts with water 
droplets, it becomes hydrated and its attrition is significantly taking 
place. Since the hydration causes the high reactivity and attrition 
provides the fresh surface of lime, an effective wetting to allow the 
gradual attrition and hydration can increase the SO2 removal 
efficiency and sorbent utilization. Such effective wetting may be ob- 
tained by means of spraying with smaller droplets. 


29065 (DOE/PC/91336-T5) Attrition and changes in size 
distribution of lime sorbents during fluidization in a circulating 
fluidized bed absorber: Double quarterly report, January 1— 
August 31, 1993. Lee, Sang-Kwun; Keener, T.C.; Cook, J.L.; 
Khang, Soon Jai. Cincinnati Univ., OH (United States). Dept. of 
Civil and Environmental Engineering. [1993]. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91336. Order Number DE94017791. Source: OSTI; NTIS; 
GPO Dep. 

The experimental data of lime sorbent attrition obtained from 
attriton tests in a circulating fluidized bed absorber (CFBA) are rep- 
resented. The results are interpreted as both the weight-based 
attrition rate and size-based attrition rate. The weight-based attri- 
tion rate constants are obtained from a modified second-order 
attrition model, incorporating a minimum fluidization weight, Wmin, 
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and excess velocity. Furthermore, this minimum fluidization weight, 
or Wi, Was found to be a function of both particle size and veloc- 
ity. A plot of the natural log of the overall weight-based attrition 
rate constants (in Ka) for Lime 1 (903 MMD) at superficial gas ve- 
locities of 2 m/s, 2.35 m/s, and 2.69 ms and for Lime 2 (1764 
MMD) at superficial gas velocities of 2 m/s, 3 ms, 4 m/s and 5 m/s 
versus the energy term, 1/(U-U,,4)*, yielded a linear relationship. 
And, a regression coefficient of 0.9386 for the linear regression 
confirms that Ka may be expressed in Arrhenius form. In addition, 
an unsteady state population model is represented to predict the 
changes in size distribution of bed materials during fluidization. The 
unsteady state population model was verified experimentally and 
the solid size distribution predicted by the model agreed well with 
the corresponding experimental size distributions. The model may 
be applicable for the batch and continuous operations of fluidized 
beds in which the solids size reduction is predominantly resulted 
from attritions and elutriations. Such significance of the mechanical 
attrition and elutriation is frequently seen in a fast fluidized bed as 
well as in a circulating fluidized bed. 


29066 (DOE/PC/92521-T154) Microbial stabilization of 
sultur-iaden sorbents: Technical report, March 1, 1994—May 
31, 1994. Miller, K.W. Illinois State Univ., Normal, IL (United 
States). [1994]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE94018882. Source: OSTI; NTIS; GPO Dep. 

Clean coal technologies that involve limestone for sulfur capture 
generate lime/limestone products laden with sulfur at various oxida- 
tion states. If sulfur is completely stabilized as sulfate, the spent 
sorbent is ready for commercial utilization as gypsum. However, 
the presence of reduced sulfur species requires additional process- 
ing. Thermal oxidation of reduced sulfur can result in undesirable 
release of SO2. Microbial oxidation might provide an inexpensive 
and effective alternative. Sorbents laden with reduced forms of sul- 
fur such as sulfide, sulfite, or various polythionate species serve as 
growth substrates for sulfur-oxidizing bacteria, which have the po- 
tential to convert all sulfur to sulfate. This quarter work continued 
with the solid phase of a spent slurry from an inhibited scrubber. 
The material was primarily CaSO3-1/2H20. The authors did not de- 
tect growth of any bacterial strain in salts medium with the solid 
phase as the source of sulfur. However, unlike strains of Thiobacil- 
lus neapolitanus, the isolate TQ, was not inhibited by the solid 
phase. Evidence suggests that this organism grows slowly on low 
concentrations of sulfite. 


29067 (DOE/PC/92521-T159) Production and use of acti- 
vated char for combined SO./NO, removal: Technical report, 
March 1, 1994—May 31, 1994. Lizzio, A.A.; DeBarr, J.A.; Kruse, 
C.W.; Rostam-Abadi, M.; Donnals, G.L.; Rood, M.J. Illinois State 
Univ., Normal, IL (United States). [1994]. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE94018877. Source: OSTI; NTIS; 
GPO Dep. 

Carbon adsorbents have been shown to remove sulfur oxides 
from flue gas, and also serve as a catalyst for reduction of nitrogen 
oxides at temperatures between 80 and 150°C. The overall objec- 
tive of this project is to determine whether Illinois coal is a suitable 
feedstock for the production of activated char which could be used 
as a catalyst for combined SO2/NO, removal, and to evaluate the 
potential application of the products in flue gas cleanup. Key pro- 
duction variables will be identified to help design and engineer 
activated char with the proper pore structure and surface chemistry 
to enable the development of an effective SO./NO, removal cata- 
lyst. The ISGS agreed to provide 500 pounds of activated char to 
STEAG for tests in a demonstration unit to clean flue gas from a 
U.S. waste incinerator. The STEAG process requires an activated 
char with a No BET surface area < 300 m?/g, i.e., lower than that 
of most commercially available activated carbons. An extensive se- 
ries of tests was conducted to determine process conditions for 
making such an adsorbent from a Colchester No. 2 coal (Industry 
Mine coal). Using a 4 in. ID continuous rotary tube kiln (RTK) and 
a continuous feed charring oven, pound quantities of activated char 
were produced that matched well the properties of the adsorbent 
currently used by STEAG. A three step process, which included 


preoxidation, pyrolysis, and activation, was devised to produce a 
suitable char from this caking coal. 


29068 (DOE/PC/92521-T160) Plasma-assisted cleanup of 
flue gas: Technical report, March 1, 1994—May 31, 1994. Dhali, 
S.K. Southern Illinois Univ., Carbondale, IL (United States). Dept. 
of Electrical Engineering. [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE94018876. Source: OSTI; NTIS; GPO Dep. 

The experimental data reported in the last quarterly report were 
verified by repeating the experiments. It was consistently deter- 
mined that there is nearly 80% removal of SOs in a flue gas 
containing 775 ppm (parts per million) of SO. and 99% for SOz in 
concentrations of 300 ppm. The reduction increases with increas- 
ing electrode length. Also during this period, the removal studies 
for higher concentrations of SO, (1400 ppm) were studied. For this 
a variable frequency power supply was used. It was found that the 
removal efficiency increased with frequency (in the range 60-400 
Hz). 


29069 (DOE/PC/92536-T7) Oxidation of phenolics in su- 
percritical water: Quarterly technical progress report, March 1, 
1994—May 31, 1994. Savage, P.E. Michigan Univ., Ann Arbor, MI 
(United States). Dept. of Chemical Engineering. [1994]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92536. Order Number DE94018848. Source: OSTI; 
NTIS; GPO Dep. 

An environmental hazard associated with coal liquefaction and 
gasification is the generation of aqueous waste streams containing 
phenolics and carcinogenic organics such as polynuclear aromat- 
ics. Oxidation in supercritical water (SCW) is an emerging 
technology for the ultimate destruction of phenolics and other 
organics in waste water streams. SCW oxidation involves the oxi- 
dation of organics in an aqueous medium at temperatures between 
400-650°C and pressures around 250 atm. These conditions ex- 
ceed the thermodynamic critical point of water, hence the water is 
said to be supercritical. Wastes can be converted by SCWO to be- 
nign products: carbon is converted to CO2, hydrogen to H20, and 
nitrogen to No or NoO (but not NOx). SCWO possesses several at- 
tractive features. (1) The effluents from the SCWO process can be 
collected or held in a recycle loop so the process can be easily 
“bottled up” with no uncontrolled emissions should an upset occur. 
(2) The oxidation reaction is exothermic, so it is possible to operate 
the SCWO reactor in an autothermal mode. That is, the oxidation 
of the organic material in the aqueous stream liberates sufficient 
heat to maintain the elevated reactor temperature and also preheat 
the feed. Thus, after start-up, the process would not require an ex- 
ternal energy source and could even be used to produce energy 
provided the organics content in the feed stream was sufficiently 
high. (3) Operating at supercritical conditions also provides a sin- 
gle, homogeneous fluid phase in the reactor. Indeed, water above 
its critical point has a high solubility for organics, and it is totally 
miscible with oxygen. (4) The temperature in SCWO is high enough 
to provide rapid reaction rates but not so high that alloys begin to 
lose their mechanical strength. Thus, the oxidation of organics goes 
essentially to completion in a very short time (a few seconds). 


29070 (DOE/PC/93256-T1) Electric Power Research Insti- 
tute, High Sultur Test Center report to the Steering Committee, 
March 1994: [Monthly report]. Electric Power Research Inst., 
Palo Alto, CA (United States). 1994. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-94PC93256. 
Order Number DE94017595. Source: OSTI; NTIS; GPO Dep. 

Operations and maintenance continued this month at the Electric 
Power Research Institute’s High Sulfur Test Center. The Suncor 
Limestone Reagent and Dewatering tests were completed on the 
Pilot unit this month. As this test block ended, the Pilot unit was 
modified for the High Velocity Scrubbing tests. This testing began 
on March 28, 1994 with test PHV-AN. As Phase II of the Mini-Pilot 
Clear Liquor Scrubbing test block was completed this month, the 
unit was taken off-line. Testing on the Cold-Side Selective Catalytic 
Reduction (SCR) unit continued this month as ammonia slip mea- 
surements were conducted. Catalyst material from the reactor was 
inspected and sampled during a scheduled outage this month in 
preparation for a low temperature test block. 
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29071 (UCRL-ID-117927) Chemical pre-treatment of waste 
water from the Morcinek Mine in Poland. Bourcier, W.; Jackson, 
K.J. Lawrence Livermore National Lab., CA (United States). 
Jun 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94017937. Source: OSTI; NTIS; GPO Dep. 

This report presents a treatment strategy for brine that is recov- 
ered from the Morcinek mine near the city of Kartowice in Upper 
Silesia, Poland. The purpose of the study is to provide sufficient 
chemical composition and solubility data to permit selection of 
equipment for a pilot scale waste water processing plant. The re- 
port delineates: (1) the pre-treatment steps necessary before the 
brine is delivered to a reverse osmosis unit; (2) the composition of 
the brine solution at various stages in the pretreatment process 
and during the reverse osmosis step; (3) the types and amounts of 
chemicals that need to be added to the brine during pre-treatment. 
Analysis of the composition of the brine slurry from the submerged 
combustion evaporator that follows the reverse osmosis unit and 
the composition of brine elements that might be carried into the 
exhaust stack of the evaporator will be dealt with later. The pre- 
treatment process will consist of four steps: (1) aeration and 
addition of sodium carbonate, (2) multimedia filtration, (3) addition 
of hydrochloric acid, and (4) ultrafiltration. On the basis of one m® 
of the brine that has a density of 1.03 g/cm®, approximately 800 
grams (1.7 lbs.) of sodium carbonate monohydrate (Na2CO3-H20) 
and 60 grams (0.12 lbs.) of concentrated hydrochloric acid (HCl) 
will need to be added to the brine during pre-treatment. The goal 
of the pre-treatment is to produce a fluid that is always undersatu- 
rated with respect to all mineral phases. However, only the 
minimum amount of pre-treatment chemicals should be added in 
order to minimize costs. Therefore the overall goal is to generate a 
fluid that approaches but does not exceed saturation at the end of 
the reverse osmosis process. The suggested amounts of chemicals 
reported here are therefore the minimum amounts that need to be 
added during pre-treatment to keep ail salts in solution during the 
reverse osmosis process. 


29072 (UCRL-JC—116433) Integrated process for coalbed 
brine disposal. Brandt, H. (AQUATECH Services, Inc., Fair Oaks, 
CA (United States)); Bourcier, W.L.; Jackson, K.J. Lawrence Liver- 
more National Lab., CA (United States); AQUATECH Services, 
Inc., Fair Oaks, CA (United States). Mar 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48 ; FG03-91ER81105. Contract ABO5-SFEW-0030. 
(CONF-9403148—1: Petroleum environmental conference, Houston, 
TX (United States), 2-4 Mar 1994). Order Number DE94016601. 
Source: OSTI; NTIS; GPO Dep. 

A brine disposal process is described that converts the brine 
stream of a coalbed gas producing site into clean water for agricul- 
tural use, combustion products and water vapor that can be 
released into the atmosphere and dry solids that can be recycled 
for industrial consumption. The process uses a reverse osmosis 
unit, a submerged combustion evaporator and a pulse combustion 
dryer. Pretreatment of the brine feedstream is necessary to prevent 
fouling of the membranes of the reverse osmosis unit and to sepa- 
rate from the brine stream hazardous metal and other constituents 
that may make the permeate from the reverse osmosis unit unsuit- 
able for agricultural or other use. A chemical modeling code is used 
to calculate the saturation states of solids that may precipitate and 
foul the reverse osmosis membranes. Sodium carbonate is added 
to the brine to precipitate carbonates of Ba, Ca, Mg and Sr prior to 
fitration, acidification, and passage into the reverse osmosis unit. 
Optimization of the process in terms of types and amounts of addi- 
tives is possible with analysis using the modeling code. The 
minimum amounts of additives to prevent scaling are calculated. In 
a typical operation, a brine feedstream of 1,000 m°/day (6,290 
bpd) that may have a total dissolved salt concentration (TDS) of 
7,000 ppm will be separated into a permeate stream of 750 m°/day 
(4,718 bpd) with a TDS of 400 ppm and a concentrated brine 
stream of 250 m°/day (1,573 bpd) with a TDS of 26,800 ppm. The 
submerged combustion evaporator will concentrate this latter 
stream to a concentration of 268,000 ppm and reduce the volume 
to 25 m°/day (158 bpd). The pulse combustion dryer can dry the 
concentrated brine mixture to a low moisture salt. Energy costs to 
operate the reverse osmosis unit are primarily the pumping costs. 


01 COAL, LIGNITE, AND PEAT 
0120 Mining 


0109 Environmental Aspects 
Refer also to citation(s) 29150, 29927 


29073 (INIS-mf-15015) Development of a photogrammetry 
technique for large-area deformation monitoring in coal 
mining areas. Wissenschaftliche Arbeiten der Fachrichtung Ver- 
messungswesen der Universitaet Hannover, v. 193. Redweik, P.M. 
Hannover Univ. (Germany). Fachbereich Bauingenieur- und Ver- 
messungswesen. 1993. 100p. (In German). Order Number 
DE94798529. Source: OSTI; NTIS (US Sales Only); INIS. 

The investigations of ground movements in coal mining areas 
during the past 10 years have been performed by methods of 
aerial photogrammetry. The ground points used for the determina- 
tion of the movement in urban areas are manhole covers. The 
measurements must be repeated every three or four years. These 
facts have motivated the development of a new automatic method 
for measuring photo coordinates. This method is implemented on 
the Rollei RS1 (Reseau-Scanner Monocomparator). The approxi- 
mate photo coordinates that are needed for this instrument can be 
computed from the old ground coordinates of each point. The man- 
hole cover will be first recognised with a sort of template matching. 
Its central point will then be computed by using an ellipse operator. 
(orig.) 


0110 Reserves, Geology, and Exploration 
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29074 (DOE/ER/14352—1, pp. 407-410) Precursory pressure 
anomalies prior to coal mine failures. Brady, B.T. (Bureau of 
Mines, Denver, CO (United States)); Hanna, K. Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

The world mining industry has progressed from a labor intensive 
industry to one that is highly mechanized with automated longwall 
mining system during the past several decades. This trend has 
resulted in underground coal mines becoming safer and more pro- 
ductive. Current operations are producing 8,000 to 10,000 tons per 
shift. Longwall mining systems producing 40,000 to 50,000 tons 
per day are expected in the near future. The Bureau of Mines in its 
mission to help the mining industry keep pace with the technologi- 
cal advancement in mining and the associated ground stability 
problems has designed and is conducting research to implement a 
ground control monitoring system (GCMS) to evaluate rock mass 
behavior in real time and to provide rapid warning of potentially un- 
stable rock mass. The GCMS is an attempt to provide the mine 
operator a method to rapidly assess precursors to ground stability 
and to take actions to protect in a timely manner mine personnel 
and equipment. This paper presents evidence that precursory pres- 
sure information was observed prior to several catastrophic mine 
failures and that the time duration of the pressure anomaly may be 
a direct measure of the size of the impending failure, that is, the 
longer the anomaly presists, the greater the dimensions of the fail- 
ure. 


29075 (DOE/ER/14352-1, pp. 411-414) Patterns of micro- 
seismic activity prior to a mountain bump. Coughlin, J.P. 
(Bureau of Mines, Denver, CO (United States)); Rowell, G.A. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

As part of its coal bump research program, the Bureau of Mines 
is operating a digital microseismic monitoring system in an under- 
ground coal mine at which several large coal bumps have occurred. 
The Bureau monitoring system was originally installed when the 
mine’s longwall panel was approaching a sand channel that had 
previously been associated with bump activity. For 2 months, up 
until the time when two large coal bumps occurring within hours of 
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each other forced temporary suspensions of mining, a nearly con- 
tinuous set of digital microseismic data was acquired and archived. 
Event location, rate of occurrence, average energy release, and 
other parameters were derived. In addition, we tested the hypothe- 
sis that prior to a coal bump in a longwall mine, physical processes 
occurring around the mining area show systematic change. Time, 
space, and energy distributions were defined on sets fixed-count 
data windows. As different sets of data were sequentially organized 
into distributions, we attempted to identify distributions in which the 
variation immediately prior to the coal bumps have a minimal prob- 
ability of being random, compared with previous distributions. 


29076 (DOE/ER/14352-1, pp. 415-418) The variation of 
hypocenter distribution of acoustic emission in coal during 
triaxial compression. Seto, Masahiro (National Institue of Re- 
sources and Environments (Japan)); Katsuyama, K.; Nishizawa, 
Osamu. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

It is necessary for the mining safety to develop the technique for 
predicting the sudden failure of coal. recently microseismic tech- 
niques has been applied to the prediction of the sudden failure of 
coal. Several field observations reported changes of spatiotemporal 
seismic activities prior to the sudden failures, such as quiescence 
of swarm and migrations of hypocenters. Studies on changes of 
AE hypocenter distribution associated with the subsequent ultimate 
fracture will be useful for clarifying the mechanism of those precur- 
sory seismicity changes. The purpose of the present experiment is 
to confirm the changes of hypocenter distribution during the fractur- 
ing under tri-axial compressive stress. 


29077 (DOE/ER/14352-1, pp. 609-612) Stress field in the 
coal mines of the Ruhr coal district. Rummel, F. (MeSy Geo- 
Mebsysteme GmbH, Bochum (Germany)); Weber, U. Wisconsin 
Univ., Madison, WI (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

Since 1987 nearly 300 hydrofrac - tests have been carried out in 
5 mines in 39 boreholes at the Ruhr - coal - district. The mine loca- 
tions range from Kamp Lintfort in the west to Hamm in the East, a 
distance of around 100 km. The maximum depths range of 1300 m. 
Knowing the stress field makes it possible to optimize the design of 
the cross - cuts and future mine lay-out. Investigating the stress - 
field and strength properties also raises the security of mining, low- 
ers reparation costs and inicates the mechanics of rock bursts. 
Such deep hydrofrac - tests in highly consolidated coal bearing 
rock formations (sandstone /shales) required high hydraulic pres- 
sures; to induce and reopen fractures. This paper summarizes the 
results of the numerous in - situ hydrofrac - tests and tries to derive 
a general picture on the stress situation in the Ruhr mining area. 


29078 (DOE/ER/14352-1, pp. 713-716) Factors affecting 
strength of coal pillar. Khair, A.W. (West Virginia Univ., Morgan- 
town (United States)). Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

It is known that the strength of geologic materials are highly 
affected by the specimen size, geometry, coal-rock interface coeffi- 
cient of friction and elastic properties of the loading platens. The 
effects of some of these factors on the strength of coal pillars have 
been studied in the past by other investigators and have been for- 
mulated in the pillar strength. However, there is no formula for the 
estimation of the coal pillar strength, incorporating the effects of all 
the primary factors, which is the subject of this paper. 


29079 (DOE/ER/14352-1, pp. 717-720) Field evaluation of 
cable bolt supports. Goris, J.M. (Bureau of Mines, Spokane, WA 
(United States)); Martin, L.A.; Brady, T.M. Wisconsin Univ., Madi- 
son, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
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Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

The U.S. Bureau of Mines, in cooperation with the Homestake 
Mining Co., Lead, SD, and the University of Utah, Salt Lake City, 
UT, conducted a field demonstration to evaluate the behavior of 
cable bolt supports at three different sites at the Homestake Mine. 
This paper presents the results of the demonstration at one of 
these sites which was located between the 6500 and 6650 levels 
of the 45-48N stope. The area studied was supported with both 
conventional and birdcage cable bolts. 


29080 (DOE/ER/14352-1, pp. 733-736) A study of ground 
behavior in longwall mining through field instrumentation. Yu, 
Zhanjing (Southern Ililinois Univ., Carbondale (United States)); 
Chugh, Y.P.; Miller, P.E.; Yang, Guolin. Wisconsin Univ., Madison, 
WI (United States). 19938. (CONF-930644—Vol.2: 34. US sympo- 
sium on rock mechanics, Madison, W! (United States), 27-30 Jun 
1993). In Rock mechanics in the 1990s: Proceedings: Volume 2. 
396p. Order Number DE94014602. Source: OSTI; NTIS. 

Ground mechanics in longwall mining should consider surface 
and subsurface deformations as well as stresses and displace- 
ments in the vicinity of the longwall face as they impact face and 
mine stability. In the past, most studies emphasized either surface 
deformations or in-mine stability studies. In this research, both sur- 
face deformations and in-mine stability studies are conducted, and 
its objectives are to study: (1) subsidence characteristics, including 
time effect; (2) stress and deformation changes in chain pillars as 
a function of time and face location; (3) roof, pillar and floor defor- 
mations in entries as a function of time and face location; and (4) 
relationships between the surface subsidence and underground 
strata behavior. 


29081 (DOE/ER/14352-1, pp. 737-740) Numerical modeling 
of ground subsidence due to mining. Najjar, Y. (George Wash- 
ington Univ., DC (United States)); Zaman, M. Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

Existing ground subsidence predictive techniques are either em- 
pirical or semi-empirical and they do not properly account for many 
important factors such as excavation sequence, geometry and as- 
sociated material properties. Among the analytical/numerical 
methods, the finite element method (FEM) has emerged as a pow- 
erful tool for prediction of surface subsidence due to underground 
mining. In this study, an improved two-dimensional finite element 
procedure is developed to predict ground subsidence caused by 
underground mining. The procedure emphasizes the use of an ap- 
propriate constitutive models that can accurately describe the 
nonlinear behavior of geological strata, and an accurate algorithm 
for simulation of excavation sequences consistent with the actual 
underground mining process. The computer code is used to ana- 
lyze the collapse which occurred in the Blue Goose Lease No. 1 
Mine in Northeastern Oklahoma. A parametric study is conducted 
to investigate the effects of some selected factors on the shape of 
subsidence profiles and development of plasticity zones in the un- 
mined regions. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 28982 


29082 (ETDE/JP-mf-94791335) Survey of the fiscal 1992 
overseas coal importation base arrangement and promotion.: 
How to establish an ocean transportation system. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 198p. (in Japanese). Order Number 
DE94791335. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, 1-1, 3- 
chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

The paper surveys the present status and problems of the ocean 
coal transportation system and coal loading/unloading equipment in 
Japan. Coal transportation by Japanese vessels has been rapidly 
decreasing in and after the 1980s because of high yen value and 
low dollar value, and was 38% in 1991. Forty-three harbors in 





Japan handled coal more than 0.2 million tons each per year. Con- 
struction of the harbor where a coal-fired power plant is located is 
in great difficulty faced with restrictions in an environmental aspect. 
It is forecast that demand for steam coal in 2000 will be 2.1 times 
as much as that in 1990 in Japan and 2.6 times in Asia, and the 
coal suppliers will diversify from Australia, which used to play a 
main role, to Indonesia, China, the U.S., etc. Transportation ton- 
nage of overseas coal in 2000 will be 265 vessels in panamax-type 
conversion, an increase of about 75 vessels mostly in power gen- 
eration use, as compared with 190 vessels in 1989. Moreover, it is 
predicted that large demand for vessel building for replacement will 
clearly improve, influenced by regulations for double hull structures. 
26 figs., 124 tabs. 
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Refer also to citation(s) 29053, 29597, 29606, 29607, 29608, 
29609, 29611, 29612, 29613, 29614, 29615, 29616, 29617, 29619, 
29623, 29624, 30092, 30132, 30582, 30583, 30584 


29083 (CONF-940780—Vol.2) Tenth annual coal preparation, 
utilization, and environmental control contractors conference: 
Proceedings: Volume 2. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1994]. 349p. Sponsored by USDOE, 
Washington, DC (United States). From 10. annual coal preparation, 
utilization and environmental control contractors conference; Pitts- 
burgh, PA (United States); 18-21 Jul 1994. Order Number 
DE94017536. Source: OSTI; NTIS; GPO Dep. 

Volume II contains papers presented at the following sessions: 
combustion 2000 session; advanced research and technology de- 
velopment session; commerciaVindustrial combustion systems 
session; alternative fuels utilization session; environmental control 
poster session; and advanced combustion technology poster 
session. Selected papers have been processed separately for in- 
clusion in the Energy Science and Technology Database. 


29084 (DOE/FE—-0295P) Comprehensive report to Congress 
Clean Coal Technology Program: Four Rivers Energy Modern- 
ization Project. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of Clean Coal Technology. 
Jun 1994. 27p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94017563. Source: OSTI; NTIS; GPO 
Dep. 

One of the five projects selected for funding within the Clean 
Coal Technology Program is a project proposed by Air Products 
and Chemicals, inc. (APCl) of Allentown, Pennsylvania. APCI re- 
quested financial assistance from DOE for the design, construction, 
and operation of a 95 megawatt-electric (MWe) gross equivalent, 
second generation, pressurized, circulating fluidized bed (PCFB) 
combustor cogeneration facility. The project, named the Four 
Rivers Energy Modernization Project, is co be located adjacent to 
an existing APCI chemicals manufacturing facility in Calvert City, 
Kentucky. Four Rivers Energy Partners, L.P. (FREP), will execute 
the project. The demonstration plant will produce approximately 70 
MWe for the utility grid and an average of 310,000 pounds per 
hour of process steam for the chemicals manufacturing facility. The 
project, including the demonstration phase, will last 80 months at a 
total cost of $360,707,500. DOE’s share of the project cost will be 
39.5 percent, or $142,460,000. The objective of the proposed 
project is to demonstrate a second generation PCFB system based 
on technology being supplied by Foster Wheeler Energy Corpora- 
tion (FWEC), Westinghouse Electric Corporation (Westinghouse), 
and LLB Lurgi Lentjes Babcock Energietechnik GmbH (LLB). The 
integrated performance to be demonstrated will involve all of the 
process systems, including coal preparation and feed, sorbent 
feed, carbonizer, char transfer, PCFB combustor, carbonizer and 
combustor hot-gas filtration, carbonizer and combustor alkali re- 
moval, topping combustor, gas turbine-generator, heat recovery 
steam generator (HRSG), steam turbine-generator, and balance-of- 
plant systems. The project will utilize Western Kentucky and 
Southern Illinois bituminous coal. 


29085 (DOE/FE-0316P) Comprehensive report to Congress 
Clean Coal Technology Program: Warren Station EFCC 
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Demonstration Project. USDOE Assistant Secretary for Fossil En- 
ergy, Washington, DC (United States). Office of Clean Coal 
Technology. Jun 1994. 27p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94017288. Source: OSTI; 
NTIS; GPO Dep. 

One of the five projects selected for funding within the Clean 
Coal Technology Program is a project proposed by the Pennsylva- 
nia Electric Company (Penelec) of Johnstown, Pennsylvania. 
Penelec proposes to enter into a cooperative agreement with DOE 
to design, construct and operate a 600 ton-per-day, 66-megawatt 
(MWe), coal-fueled, externally-fired combined cycle (EFCC) electric 
power generation facility. The EFCC is an emerging technology 
with promise for operating highefficiency combined gas- and 
steam-turbine cycles on coal. The central feature of EFCC is its 
coupling of the gas turbine to an external, atmospheric-pressure, 
coal combustor via a hightemperature ceramic heat exchanger 
(CerHx®) developed by Hague International. The EFCC technology 
is attractive because, unlike competing combined cycles such as 
Integrated Gasification (IGCC) and Pressurized Fluidized Bed 
Combustion (PFBC), it eliminates the need for a costly gas 
cleanup system to protect the gas turbine compcnents from the 
corrosive and abrasive elements in the combustor exhaust. In an 
EFCC, the gas turbine expands clean air which is heated in the 
CerHx® by externally-fired combustion gases which never pass 
through the gas turbine. Downstream of the power system, envi- 
ronmental requirements are met through cleanup of combustion 
gases. The proposed project, the Warren Station EFCC Demon- 
Stration Project, will repower Penelec’s Warren Station, a 
coal-fueled steam piant located in Warren, Pennsylvania, approxi- 
mately 130 miles northeast of Pittsburgh, Pennsylvania. The EFCC 
will replace two of Warren Station's four coal-fired boilers, increas- 
ing the station’s net generating capacity by 22 MWe and reducing 
emissions of sulfur (SO2) and nitrogen (Nox) oxides. 


29086 (DOE/MC/23166-3826) Advanced coal fueled indus- 
trial cogeneration gas turbine system: Final report, June 
1986—April 1994. LeCren, R.T. Solar Turbines, Inc., San Diego, 
CA (United States). May 1994. 21p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-86MC23166. 
Order Number DE94012260. Source: OSTI; NTIS; GPO Dep. 

Demonstration of a direct coal-fueled gas turbine system that is 
environmentally, technically, and economically viable depends on 
the satisfactory resolution of several key issues. Solar Turbines, In- 
corporates technical approach to these issues was to advance a 
complete direct coal-fueled gas turbine system that incorporated 
near-term technology solutions to both historically demonstrated 
problem areas such as deposition, erosion, and hot end corrosion, 
and to the emergent environmental constraints based on NO,, 
SO,, and particulates. Solar’s program approach was keyed to the 
full commercialization of the coal-fueled cogeneration gas turbine 
which would occur after extended field verification demonstrations 
conducted by the private sector. The program was structured in 
three phases plus an optional fourth phase: Phase 1 — system de- 
scription; Phase 2 — component development; Phase 3 — prototype 
system verification; and Phase 4 — field evaluation. 


29087 (DOE/METC/C-—94/7137) The US Department of En- 
ergy PFBC perspective, 1994 update. Carpenter, L.K.; Dellefield, 
R.J. USDOE Morgantown Energy Technology Center, WV (United 
States). [1994]. 23p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-9405124-5: Electric Power Research 
Institute (EPRI) fluidized-bed combustion for power generation con- 
ference, Atlanta, GA (United States), 17-19 May 1994). Order 
Number DE94016856. Source: OSTI; NTIS; GPO Dep. 

Significant progress in the development and commercialization of 
pressurized fluidized-bed combustion (PFBC) technology has 
occurred since the 1992 Fluidized-Bed Combustion (FBC) Confer- 
ence. The US Department of Energy (DOE) has been and 
continues to be an active partner in most of these activities. This 
paper presents the 1994 status of DOE activities and a discussion 
of the importance DOE places on the development and commer- 
cialization of PFBC systems. Specifically, this paper discusses the 
status and focus of DOE activities. Currently, first-generation PFBC 
systems are on the brink of commercial deployment. The DOE 
Clean Coal Technology (CCT) Program is assisting in this process 
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by funding demonstration programs to validate that PFBC technolo- 
gies are a low-risk, environmentally-attractive, cost-competitive 
option for utility and industrial users. A brief discussion of the 
scope and the status of major demonstrations are presented. This 
paper also presents a snapshot of the PFBC development activities 
that are part of the DOE Research and Development (R&D) Pro- 
gram, i.e., hot gas particulate removal systems and pilot-plant 
facilities in support of advanced PFBC combined-cycle systems. 
The R&D pilot plant activities discussed include advanced compo- 
nent development tests at the Foster Wheeler Development Facility 
and the status of the fully integrated advanced PFBC being built as 
part of the Power Systems Development Facility (PSDF) at 
Wilsonville, Alabama. Finally, a brief perspective is provided as to 
how PFBC systems will need to further evolve in order to continue 
to remain viable. As we look into the next century, there will be 
continual pressure to make power systems cleaner and more effi- 
cient. By increasing cycle efficiencies to over 50 percent and 
further reducing emissions, it is possible for PFBC systems to meet 
these challenges. Suggested goals and development targets for 
advanced, super-clean PFBC systems are briefly discussed. 


29088 (DOE/MT/93006-2) Investigation of heat transfer and 
combustion in the Advanced Fiuidized Bed Combustor (FBC): 
Technical progress report No. 2, January 1, 1994—-March 31, 
1994. Lee, S.W. Morgan State Univ., Baltimore, MD (United 
States). School of Engineering. Apr 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93MT93006. Order Number DE94018798. Source: OSTI; NTIS; 
GPO Dep. 

This technical report summarizes the research performed and 
progress achieved during the period of January 1, 1994 to March 
31, 1994. Design and fabrication of the exploratory cold test model 
was continued with an arrangement of the auxiliary systems. The 
auxiliary systems are consisted of air supply system, test chamber, 
air humidifying unit, and instrumentations for measuring air flow 
rate, particle size distribution, and particle collision frequency/mass 
flux. The electrostatic impact probe and associated signal process- 
ing unit were designed and fabricated to measure particle mass 
flux and particle-probe collision frequency in the exploratory cold 
model. The progress of this project has been on schedule. 


29089 (DOE/PC/89659-T16) Demonstration of coal reburn- 
ing for cyclone boiler NO, control: Final project report. 
Babcock and Wilcox Co., Barberton, OH (United States). Energy 
Services Div. Feb 1994. 304p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-90PC89659. Order Num- 
ber DE94013052. Source: OSTI; NTIS; GPO Dep. 

As part of the US Department of Energy’s (DOE's) Innovative 
Clean Coal Technology Program, under Round 2, a project for Full 
Scale Demonstration of Coal Reburning for Cyclone Boiler Nitrogen 
Oxide (NO,,) Control was selected. DOE sponsored The Babcock 
& Wilcox (B&W) Company, with Wisconsin Power & Light (WP&L) 
as the host utility, to demonstrate coal reburning technology at 
WP&L’s 110 MWe, cyclone-fired Unit No.2 at the Nelson Dewey 
Generating Station in Cassville, Wisconsin. The coal reburning 
demonstration was justified based on two prior studies. An Electric 
Power Research Institute (EPRI) and B&W sponsored engineering 
feasibility study indicated that the majority of cyclone-equipped boil- 
ers could successfully apply reburning technology to reduce NOx, 
emissions by 50 to 70%. An EPRI/Gas Research institute (GRI)/ 
B&W pilot-scale evaluation substantiated this conclusion through 
pilot-scale testing in B&W’s 6 million Btu/hr Small Boiler Simulator. 
Three different reburning fuels, natural gas, No. 6 oil, and pulver- 
ized coal were tested. This work showed that coal as a reburning 
fuel performs nearly as well as gas/oil without deleterious effects of 
combustion efficiency. Coal was selected for a full scale demon- 
stration since it is available to all cyclone units and represents the 
highest level of technical difficulty-in demonstrating the technology. 


29090 (DOE/PC/90094—T3) 3-D turbulent particle disper- 
sion submodel development: Quarterly progress report No. 3, 
October 15, 1991-January 15, 1992. Smith, P.J. Utah Univ., Salt 
Lake City, UT (United States). Dept. of Chemical Engineering. 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90094. Order Number 
DE94017788. Source: OSTI; NTIS; GPO Dep. 
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Many practical combustion processes which use solid particles, 
liquid droplets, or slurries as fuels introduce these fuels into turbu- 
lent environments. Examples include spray combustion, pulverized 
coal and coal slurry combustion, fluidized beds, sorbent injection, 
and hazardous waste incineration. The interactions of the con- 
densed phases with turbulent environments have not been well 
described. Such a description is complicated by the difficulty of de- 
scribing turbulence in general, even in the absence of particles or 
droplets. But the complications in describing the dispersion and re- 
action of the condensed phases in turbulent environments do not 
stem entirely or even primarily from the uncertainties in the de- 
scription of the turbulence. Theoretical descriptions of the turbulent 
dispersion of particles and droplets are not well established, even 
when the characteristics of the turbulence are known. Several new 
theoretical descriptions of the turbulent dispersion of particles an 
droplets have proposed over the past five years. It is the purpose 
of this project to explore the potential of two of these theories for 
coupling with the other aspects of three-dimensional, reacting, tur- 
bulent, particle-laden systems to proved computational simulations 
that could be useful for addressing industrial problems. 


29091 (DOE/PC/90094-T4) 3D turbulent particle disper- 
sion submodel development: Quarterly progress report No. 4, 
January 15, 1992—April 15, 1992. Smith, P.J. Utah Univ., Salt 
Lake City, UT (United States). Dept. of Chemical Engineering. 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-90PC90094. Order Number 
DE94017787. Source: OSTI; NTIS; GPO Dep. 

Many practical combustion processes which use solid particles, 
liquid droplets, or slurries as fuels introduce these fuels into turbu- 
lent environments. Examples include spray combustion, pulverized 
coal and coal slurry combustion, fluidized beds, sorbent injection, 
and hazardous waste incineration. The interactions of the con- 
densed phases with turbulent environments have not been well 
described. Such a description is complicated by the difficulty of de- 
scribing turbulence in general, even in the absence of particles or 
droplets. But the complications in describing the dispersion and re- 
action of the condensed phases in turbulent environments do not 
stem entirely or even primarily from the uncertainties in the de- 
scription of the turbulence. Theoretical descriptions of the turbulent 
dispersion of particles and droplets are not well established, even 
when the characteristics of the turbulence are known. It is the pur- 
pose of this project to develop two different particle dispersion 
submodels (one each for dilute and dense phases), and couple 
them with existing fluid-dynamic heat transfer and reaction chem- 
istry models to provide computational simulations capable of 
addressing industrial problems. 


29092 (DOE/PC/91161—-T8) Development of a_ coal-fired 
combustion system for industrial process heating applice- 
tions: Quarterly technical progress report, January—March 
1994. Vortec Corp., Collegeville, PA (United States). 30 Apr 1994. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91161. Order Number DE94017122. Source: 
OSTI; NTIS; GPO Dep. 

This advanced combustion system research program is for the 
development of innovative coal-fired process heaters which can be 
used for high temperature melting, smelting and waste vitrification 
processes. The process heater systems to be developed have mul- 
tiple use applications; however, the Phase Ill research effort is 
being focused on the development of a process heater system to 
be used for producing value added vitrified glass products from 
boiler/incinerator ashes and industrial wastes. The primary objec- 
tive of the Phase Ill project is to develop and integrate all the 
system components, from fuel through total system, controls, and 
then test the complete system in order to evaluate its potential 
marketability. The past quarter began with a two-day test per- 
formed in January to determine the cause of pulsations in the 
batch feed system observed during pilot-scale testing of surrogate 
TSCA incinerator ash performed in December of 1993. Two differ- 
ent batch feedstocks were used during this test: flyash and cullet. 
The cause of the pulsations was traced to a worn part in the 
feeder located at the bottom of the batch feed tank. The problem 
was corrected by replacing the wom part with the corresponding 
part on the existing coal feed tank. A new feeder for the existing 





coal tank, which had previously been ordered as part of the new 
coal handling system, was procured and installed. The data from 
the pilot-scale tests performed on surrogate TSCA incinerator ash 
during December of 1993 was collected and analyzed. All of the 
glass produced during the test passed both the Toxicity character- 
istics Leach Procedure (TCLP) and the Product Consistency Test 
(PCT) by approximately two orders of magnitude. 


29093 (DOE/PC/92151-T3) Industrial pulverized coal low- 
NO, burner: Phase 1, Final report. Little (Arthur D.), Inc., 
Cambridge, MA (United States). Dec 1993. 110p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92151. Order Number DE94008318. Source: OSTI; NTIS; 
GPO Dep. 

Arthur D. Little, Inc., jointly with its university partner, the Massa- 
chusetts Institute of Technology, and its industrial partner, Hauck 
Manufacturing Corporation, is developing a low NO, pulverized 
coal burner for use in industrial processes, including those which 
may require preheated air or oxygen enrichment. The design of the 
burner specifically addresses the critical performance requirements 
of industrial systems, namely: high heat release rates, short 
flames, even heat flux distribution, and high combustion efficiency. 
The design is applicable to furnaces, industrial boilers, and cement 
kilns. The development program for this burner includes a feasibil- 
ity analysis, performance modelling, development of the burner 
prototype design, and assessment of the economic viability of the 
burner. The Phase 1 activities covered by this report consisted of 
three principal tasks: preliminary burner design; fluid flow/ 
combustion modelling and analyses; and market evaluation. The 
preliminary design activities included the selection of a design coal 
for the Phase 1 design, preliminary design layout, and preliminary 
sizing of the burner components. Modelling and analysis were con- 
ducted for the coal pyrolysis zone, the rich combustion zone and 
the lean bumout zone. Both chemical kinetics and one-dimensional 
coal combustion modelling were performed. The market evaluation 
included a review of existing industrial coal use, identification of 
potential near- and long-term markets and an assessment of the 
optimum burner sizes. 


29094 (DOE/PC/92176-T7) Thermodynamic properties of 
pulverized coal during rapid heating devolatilization pro- 
cesses: Quarterly progress report, January-March 1994. 
Proscia, W.M.; Freihaut, J.D. United Technologies Research Cen- 
ter, East Hartford, CT (United States). Jun 1994. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92176. Order Number DE94017129. Source: OSTI; NTIS; 
GPO Dep. 

Knowledge of the thermodynamic and morphological properties 
of coal associated with rapid heating decomposition pathways is 
essential to progress in coal utilization technology. Specifically, 
knowledge of the heat of devolatilization, surface area and density 
of coal as a function of rank characteristics, temperature and ex- 
tent of devolatilization in the context of rapid heating conditions is 
required both, for the fundamental determination of kinetic parame- 
ters of coal devolatilization, and to refine existing devolatilization 
sub-models used in comprehensive coal combustion codes. The 
objective of this research is to obtain data on the thermodynamic 
properties and morphology of coal under conditions of rapid heat- 
ing. Specifically, the total heat of devolatilization, external surface 
area, BET surface area and true density will be measured for rep- 
resentative coal samples. In addition, for one coal, the contribution 
of each of the following components to the overall heat of de- 
volatilization will be measured: the specific heat of coaV/char during 
devolatilization, the heat of thermal decompose ion of the coal, the 
specific heat capacity of tars, and the heat of vaporization of tars. 
Progress reports are presented for the following tasks: heat of de- 
voltalization of voltaile coal samples; specific heat and heat of 
fusion of tars; heat of vaporization of tars from rapid heating; and 
morphological characterization of coal/char samples as a function 
of extent of devoltalization. 


29095 (DOE/PC/92190—-T4) Fundamental study of ash for- 
mation and deposition: Effect of reducing stoichiometry: 
Quarterly report No. 4, 1 January-31 March 1994. Helble, J.J. 
(PSI Technology Co., Andover, MA (United States). PowerServe 
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Div.); Bool, L.E.; Senior, C.L.; Sarofim, A.F.; Zeng, Taofang; Huff- 
man, G.P.; Huggins, F.E.; Shah, N. PSI Technology Co., Andover, 
MA (United States). PowerServe Div. May 1994. 94p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
93PC92190. (PS--1178-94). Order Number DE94017365. Source: 
OSTI; NTIS; GPO Dep. 

The technical objectives of this project are: (a) To identify the 
Partitioning of inorganic coal constituents among vapor, submicron 
fume, and fly ash products generated during the combustion of pul- 
verized coal under a variety of combustion conditions. Fuel lean 
and fuel rich combustion conditions will be considered. (b) To iden- 
tify and quantify the fundamental processes by which the 
transformations of minerals and organically associated inorganic 
species occurs. Emphasis will be placed on identifying any 
changes that occur as a result of combustion under sub- 
stoichiometric combustion conditions. (c) To incorporate the effects 
of combustion stoichiometry into an engineering model for ash for- 
mation based upon the understanding developed in (a) and (b). 
When completed, this model will predict the particle size and 
chemical composition distributions of ash formed during the com- 
bustion of pulverized coal under a broad range of conditions. 


29096 (DOE/PC/92521-T163) Coal combustion under con- 
ditions of blast furnace injection: Technical report, March 1, 
1994—May 31, 1994. Crelling, J.C. (Southern Illinois Univ., Carbon- 
dale, IL (United States)). Illinois State Univ., Normal, IL (United 
States). [1994]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE94018873. Source: OSTI; NTIS; GPO Dep. 

A potentially new use for Illinois coal is its use as a fuel injected 
into a blast furnace to produce molten iron as the first step in steel 
production. Because of its increasing cost and decreasing availabil- 
ity, metallurgical coke is now being replaced by coal injected at the 
tuyere area of the furnace where the biast air enters. The purpose 
of this study is to evaluate the combustion of coal during the blast 
furnace injection process and to delineate the optimum properties 
of the feed coal. This investigation is significant to the use of Illi- 
nois coal in that the limited research to date suggests that coals of 
low fluidity and moderate to high sulfur and chlorine contents are 
suitable feedstocks for blast furnace injection. This proposal is a 
follow-up to one funded for the 1992-93 period. It is intended to 
complete the study already underway with the Armco Inc. Steel 
Company and to initiate a new cooperative study along somewhat 
similar lines with the Inland Steel Company. The results of this 
study will lead to the development of a testing and evaluation pro- 
tocol that will give a unique and much needed understanding of the 
behavior of coal in the injection process and prove the potential of 
Illinois coals for such use. During this quarter samples of two feed 
coals and the IBCSP 112 (Herrin No. 6) were prepared for reactiv- 
ity testing and compared to blast furnace coke, and char fines 
taken from an active blast furnace. As the initial part of a broad re- 
activity analysis program, these same samples were also analyzed 
on a thermogravimetric analyzer (TGA) to determine their combus- 
tion and reactivity properties. 


29097 (DOE/PC/92533—7) Radiative properties of char, fly- 
ash, and soot particles in coal flames: Quarterly report No. VI, 
December 15, 1993-March 15, 1994. Manickavasagam, S.; 
Menguec, M.P. Kentucky Univ., Lexington, KY (United States). 
Dept. of Mechanical Engineering. [1994]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92533. Order Number DES94018838. Source: OSTI; NTIS; 
GPO Dep. 

In combustion systems, particulate matter such as soot, ash, 
char, as well as combustion gases such as water vapor, carbon 
dioxide and carbon monoxide participate to radiative heat transfer. 
In general, the radiative properties of particles are much more im- 
portant than that for combustion gases because particles absorb, 
emit and scatter radiation continuously in the entire wavelength 
spectrum. By contrast, combustion gases participate radiatively 
only in narrow bands centered around discrete wavelengths. The 
radiative properties required for typical radiative transfer calcula- 
tions are absorption and scattering coefficients and scattering 
phase function. These properties are dependent on the partial pres- 
sures and chemical composition of combustion gases, material and 
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physical structure, size, and volume fraction distributions of parti- 
cles, and of course on the wavelength of the incident radiation. The 
main objective of this project is to estimate the volume fractions of 
combustion products by observing their scattering and absorption 
behaviour when subjected to external electromagnetic radiation. 


29098 (DOE/PC/93210—-2) Radiation-turbulence interactions 
in pulverized-coal flames: Quarterly report No. Ill, March 15, 
1994—June 15, 1994. Menguec, M.P.; McDonough, J.M. Kentucky 
Univ., Lexington, KY (United States). Dept. of Mechanical Engi- 
neering. [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-93PC93210. Order Number 
DE94018839. Source: OSTI; NTIS; GPO Dep. 

The work concerns the development of computer codes for the 
simulation of radiation turbulence interactions in coal flames. Ex- 
perimental studies in tandem with the turbulence calculations are 
based on optical observation of scattered light from coal particles 
under combustion conditions. 


29099 (DOE/PC/93221-T3) Combustion of pulverized coal 
in vortex structures: Quarterly progress report No. 3, April 1, 
1994—June 30, 1994. Gollahalli, S.R. Oklahoma Univ., Norman, 
OK (United States). Jul 1994. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93PC93221. 
Order Number DE94017369. Source: OSTI; NTIS; GPO Dep. 

This third quarterly report describes the activities and accom- 
plishments of the research team at the University of Oklahoma, 
Norman, Oklahoma, related to the project entitled “Combustion of 
Pulverized Coal in Vortex Structures” during the period April 1, 
1994 to June 30, 1994. The work performed in this quarter con- 
sisted of the following four tasks: (i) further experiments with 
smoke visualization, (ii) measurements and data analysis of the 
homogeneous shear layer, (iii) setting up and photography with 
schlieren system, and (iv) design and fabrication of the particulate 
feeding system. In the next quarter, the authors plan to complete 
schlieren flow visualization of the shear layer and velocity field 
measurements with and without nonreacting particulates. 


29100 (ETDE/DE-mf-94798484) Experimental investigation 
of the change of low temperature carburisation flames: Final 
report. Adomeit, G.; Braunschaedel, W. Technische Hochschule 
Aachen (Germany). Lehrstuhl und Inst. fuer Allgemeine Mechanik. 
[1993]. 142p. (in German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 13RG8905. Order Number DE94798484. Source: OSTI; 
NTIS (US Sales Only). 

The transition from low temperature carburisation to full flame is 
caused by the self-ignition of the pyrolysis gases on the not low 
temperature carburisation surface. A one-dimensional model is for- 
mulated to describe it. The self-ignition limits determined from this 
are in good agreement with the experimental results. The expected 
decisive effect of the incoming flow speed and therefore the heat 
transfer is confirmed. From the external ignition investigation on the 
spark section it was found that all resulting pyrolysis gas atmo- 
spheres are explosive, even if they do not always ignite at the low 
temperature carburisation furnace. (orig.) 


29101 (NEDO-C—9323) Coal utilization next generation 
technology development by coal production/utilization tech- 
nology promotion subsidies.: 1st coal next generation 
technology committee in fiscal 1993. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Mar 1994. 
72p. (In Japanese). Order Number DE94791339. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology De- 
velopment Organization, 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

The paper reports the ist Coal Next Generation Technology 
Committee in fiscal 1993. In the survey conducted in fiscal 1992, 
domestic and overseas surveys of the following were reported: 
topping combustion technology and CO2 reduction and separation 
by oxygen combustion technique in the environmental harmony 
type coal combustion technology field, processing technology by 
multifunction entrained bed flash pyrolysis in the coal pyrolysis 
technology field, high-degree decarburization and desulfurization 
technology by coal cleaning technology in the advanced coal re- 
forming technology field. Moreover, relating to the present situation 
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of coal utilization technology development appropriate to develop- 
ing countries, the following are reported: development of an 
advanced capturing process for sulfuric acid recovery type flue 
gas/atmospheric sulfur dioxide as a joint research among Japan, 
the U.S., China and Korea; developments of a coal pyrolysis/ 
combustion combined system and coal cleaning technology as a 
joint research with China; effective use of fly ash from the thermal 
power plant using brown coal as a joint research with Thailand, 
and others. 14 refs., 19 figs., 15 tabs. 
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29102 (DOE/SF/19167-T5) Final technical report. Johnson, 
C.; Long, S.; Li, Binsheng; Lamke, A.J. East-West Center, Hon- 
olulu, Hi (United States). Jul 1994. 203p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-92SF19167. 
Order Number DE94017913. Source: OSTI; NTIS; GPO Dep. 

The overall goal of the contract is to provide general support and 
advice to the DOE, Office of Fossil Energy (DOE/EF) on the 
opportunities for coal and Clean Coal Technology trade in the Asia- 
Pacific region. The report which follows is divided into six 
subsections, each pertaining to separate subtasks the U.S. Depart- 
ment of Energy requested. Subtask A includes two reports, one 
which outlines important coal and clean coal technology news 
events which occurred during the second half of 1993, and another 
which outlines the potential for Clean Coal Technology in the Asia- 
Pacific Region. Subtask B and the first paper in Subtask C contain 
advisories and briefing papers that present and explain the coal, 
electricity and Clean Coal Technology situation in China. The sec- 
ond paper in Subtask C is an overview of the coal supply, demand 
and trade situation in the Asian region with coal projections to the 
year 2010. Subtask D is an overview of meetings with Asian en- 
ergy and policy representatives which were carried out to (1) 
gather key information relevant to this contract, and (2) examine 
areas for closer cooperation on important coa/CCT-related energy 
issues. The tasks listed in the contract proposal as Subtasks E and 
F are summarized in respective sections of this report. Subtask E 
specifies the activities carried out under the APEC Experts’ Group 
on Clean Coal Technologies, and Subtask F explains the work 
done by the Coal Project in building contacts and working relation- 
ships with key energy and technology planners in China (including 
The State Science and Technology Commission, the Ministry of 
Electric Power and Tsinghua University, and the State Planning 
Commission). The Subtask E section also includes activities to de- 
velop and strengthen the role of the APEC Experts Group on 
Clean Coal Activities. 


29103 (ETDE/JP-mf-94791336) Survey of the fiscal 1992 
overseas coal importation base arrangement and promotion.: 
Comprehensive survey of coal situation in Indonesia. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 196p. (in Japanese). Order Number 
DE94791336. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, 1-1, 3- 
chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

The paper reports the trend of coal policy, supply/demand fore- 
cast, exploration of coal mine, electric power development in 
Indonesia. It is predicted that Indonesia will be an oil importing 
country at the beginning of the 21st century, and therefore the 
country frames a policy of the increasing production of coal as a 
substitution energy. As for coal development, South Smatera is ex- 
pected to have a production ability of about 20 million tons/year, 
and Kalimantan is expected to produce 38.5 million tons in 2000. 
As to electric power, importance has recently been placed on coal- 
fired power generation. Power generation of 11400 MW is planned 
for 2000, and coal consumption of 33 million tons/year is expected. 
As to environmental preservation, it is necessary to plan the mea- 
sures at coal mines, a transportation stage and a consumer stage, 
and the Ministry of Mine and Energy established the department of 
Technology/Environment and started to take the measures. As new 
projects, made are development of a simple desulfurizer for coal- 
fired power generation, etc. and promotion of the use of coal 
briquette fuel. 32 figs., 54 tabs. 





29104 (ETDE/JP-mf-94791337) Survey of the fiscal 1992 
overseas coal importation base arrangement and promotion.: 
Comprehensive survey of coal situation in South Africa. New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1993. 133p. (In Japanese). Order Number 
DE94791337. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, 1-1, 3- 
chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

The paper reports results of the survey/analysis conducted on 
the coal situation in South Africa. In 1991 coal in South Africa was 
about 180 million tons in production and about 49.1 million tons for 
export. Concerning coal properties, the coal is somewhat more in 
ash, lower in calorific value and lower in sulfur content. Productivity 
is much lower than that in Australia or the U.S., but a coal mining 
cost is lower and was about 30 US$ FOB/ton even at an upper 
limit in 1992. Coal domestic demand is expected to increase ap- 
proximately 1.3-2.4 million tons/year, and coal export depends on 
expansion of the port of coal shipment. To produce coal more than 
53 million tons which are currently produced, it is necessary to de- 
velop new coal mines. Since a production cost increases by more 
than 10 US$/ton over the current cost, big coal mining companies 
take a negative attitude toward the development. The share of 
South African coal in coals exported to Japan will retum to 15-18% 
which was a share before the economic sanctions were taken 
against South Africa, but to know whether or not South African 
coal comes to restrain Australian coal, further study is needed in 
consideration of the increasing coal import demand in Korea, Tai- 
wan, etc. 76 refs., 36 figs., 47 tabs. 
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29105 (DOE/BC/14434—11) Depositional sequence analysis 
and sedimentologic modeling for improved prediction of Penn- 
sylvanian reservoirs (annex |): Eleventh quarterly technical 
progress report, July 1, 1992-September 30, 1992. Watney, 
W.L. Kansas Geological Survey, Lawrence, KS (United States). 
[1994]. 21p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FG22-90BC14434. Order Number 
DE94018779. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research are to: (1) assist producers in 
locating and producing petroleum not currently being produced be- 
cause of technological problems or the inability to identify details of 
reservoir compartmentalization, (2) to decrease risk in field devel- 
opment, and (3) accelerate the retrieval and analysis of baseline 
geoscience information for initial reservoir description. The interdis- 
ciplinary data sought in this research will be used to resolve 
specific problems in correlation of strata and to establish the mech- 
anisms responsible for the Upper Pennsylvanian stratigraphic 
architecture in the Midcontinent. The data will better constrain an- 
cillary problems related to the validation of depositional sequence 
and subsequence correlation, subsidence patterns, sedimentation 
rates, sea-level changes, and the relationship of sedimentary 
sequences to basement terrains. The geoscientific information, in- 
cluding data from field studies, surface and near-surface reservoir 
analogues, and regional data base development, will also be used 
for development of geologic computer process-based simulation 
models tailored to specific depositional sequences for use in im- 
proving prediction of reservoir characteristics. 


29106 (DOE/BC/14893-3) Integration of advanced geo- 
science and engineering techniques to quantify inter-well 
heterogeneity: Quarterly technical report, April 1, 1994—June 
30, 1994. Buckley, J.S.; Weiss, W.W.; Ouenes, A. New Mexico 
Petroleum Recovery Research Center, Socorro, NM (United 
States). [1994]. 15p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC22-93BC14893. (PRRC—94-27). 
Order Number DE94018802. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to conduct a variety of laboratory 
and field tests and utilize all the geological, geophysical, and engi- 
neering information collected to develop a reservoir model by the 
use of global optimization methods. The interdisciplinary effort will 
integrate advanced geoscience and reservoir engineering concepts 
to quantify reservoir heterogeneity and the dynamics of fluid-rock 
and fluid-fluid interactions. The reservoir characterization will in- 
clude geological methods (outcrop and reservoir rock studies), 
geophysical methods (interwell acoustic techniques), and other 
reservoir/hydrologic methodologies including analyses of pressure 
transient data, field tracer tests, and laboratory core studies. The 
field testing will be conducted at the Sulimar Queen Unit with re- 
lated laboratory testing at the Petroleum Recovery Research 
Center (PRRC) on core samples from the Sulimar site and Queen 
sandstone outcrops. Research methods will involve the acquisition 
of data obtained at different scales and integration of the data into 
a reservoir model. The goals of the project are to: (1) characterize 
lithologic heterogeneity, (2) quantify changes in heterogeneity at 
various scales, (3) integrate the wide variety of data into a model 
that is jointly constrained by the interdisciplinary interpretive effort, 
and (4) achieve greater accuracy and confidence during simulation 
and modeling as steps toward optimizing recovery efficiency from 
existing petroleum reservoirs. Dr. Jerry Harris, Associate Professor 
in the Department of Geophysics at Stanford University and Dr. 
Gary Pope, Director of the Center for Petroleum and Geosystems 
Engineering at the University of Texas at Austin, will collaborate on 
the project. Several members of the PRRC staff will participate in 
the development of improved reservoir description by integration of 
the field and laboratory data as well as in the development of 
quantitative reservoir models to aid performance predictions. 


29107 (DOE/EIA-0380(94/09)) Petroleum marketing 
monthly, September 1994. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. Sep 
1994. 188 p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94018678. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) provides information 
and statistical data on a variety of crude oils and refined petroleum 
products. The publication presents statistics on crude oil costs and 
refined petroleum product sales for use by industry, government, 
private sector analysts, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the 
f.o.b. and landed cost of imported crude oil, and the refiners’ acqui- 
sition cost of crude oil. Refined petroleum product sales data 
include motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane. The Petroleum Marketing Division, Office 
of Oil and Gas, Energy Information Administration ensures the ac- 
curacy, quality, and confidentiality of the published data in the 
Petroleum Marketing Monthly. 


29108 (DOE/EIA-0569(94/3Q)) EIA directory of electronic 
products: Third quarter 1994. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Sep 1994. 76p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94018717. Source: OSTI; NTIS; GPO Dep. 

The Energy Information Administration (EIA) makes available for 
public use a series of machine-readable data files and computer 
models. The data files and models are made available to the public 
on magnetic tapes. In addition, selected data files/models are 
available on diskette for IBM-compatible personal computers. EIA, 
as the independent statistical and analytical branch of the Depart- 
ment of Energy, provides assistance to the general public through 
the National Energy Information Center (NEIC). Inquirers may tele- 
phone NEIC’s information specialists at (202) 586-8800 with any 
data questions relating to the content of EIA Directory of Electronic 
Products. 


29109 (DOE/ER/14218-T1) Organic/inorganic interactions 
of nitrogen in oll fields Geochemistry: Part 1, Geochemistry: 
Final report, September 15, 1991-March 15, 1994. Willimas, L.B. 
Arizona State Univ., Tempe, AZ (United States). Dept. of Geology. 
Mar 1994. 23p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG02-91ER14218. 
DE94016952. Source: OSTI; NTIS; GPO Dep. 
This research examines the nitrogen isotopic composition of 
fixed-NH, in order to test the hypothesis that NH,* is released 
from organic matter during hydrocarbon generation and can be in- 
corporated in diagenetic clay minerals along migration conduits. 
Anomalously high levels of NH,-substitution recognized in hydro- 
carbon bearing sandstones may indicate paths of hydrocarbon 
migration long after the hydrocarbons have moved on toward a 
trap. This is important because most of remaining oil reserves in 
the US are thought to be in stratigraphic traps, and recognition of 
migration conduits may help to locate compartments of by-passed 
oil. Examination of NH4* in diagenetic clay minerals is intended to 
aid our understanding of reservoir heterogeneity and make en- 
hanced recovery projects more successful. More than 200 6'5N 
measurements were made of kerogen, bitumen, oil, formation wa- 
ter, and fixed-NH* extracted from mudstones, non-productive 
sandstones, and productive sandstones from two stratigraphically 
related regions in the Gulf Coast Basin (USA). Results show that 
5'5N of kerogen does not vary from shallow lignite deposits (at 
60°C) to deep sedimentary kerogen in source rocks (~125°C), 
however bitumen becomes 'N depleted with depth. The 6'5N of 
oil near the source area correlates with bitumen, but becomes de- 
pleted in '*N with increasing distance from the source area 
Formation water becomes similarly depleted in '4N indicating equi- 
librium between the oil and water (90-125°C). Changes in fluid 
6'5N may result from preferential stripping of '*N compounds by 
clay minerals. Authigenic illite can record 6'=N of migrated fluids 
depending on the timing of illitization relative to migration, and 
fixed-NH,4 quantities (relative to %illite) can indicate horizons within 
sandstones through which hydrocarbons have travelled. 


Order Number 


29110 (DOE/ER/14352-1, pp. 545-548) Pore pressure 
buildup coefficient in synthetic and natural sandstones. Berge, 
P.A. (Lawrence Livermore National Lab., CA (United States)); Bon- 
ner, B.P.; Wang, H.F. Wisconsin Univ., Madison, WI (United 
States). 1993. DOE Contract FG02-91ER14194 ; W-7405-ENG-48. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Biot’s equations for wave propagation in poroelastic media de- 
scribe elastic and transport properties of fluid-saturated porous 
rocks. Skempton’s pore pressure buildup coefficient appears in the 
constitutive equations of Biot theory. Thus this parameter is essen- 
tial for many problems in reservoir engineering and exploration 
geophysics. We present laboratory measurements of Skempton’s 
coefficient. Since clays, microcracks, varying grain compositions 
and shapes, and porosity uncertainties complicate physical proper- 
ties of rocks, we used synthetic sandstones made from sintered 
glass beads for most of our measurements. We also made mea- 
surements using a natural sandstone, and investigated the effects 
of clay and of undersaturation. 


29111 (DOE/ER/14352-1, pp. 669-672) Determination of in- 
situ fracture toughness. Zhao, X.L. (Univ. of Oklahoma, Norman 
(United States)); Roegiers, J.C. Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DES94014602. Source: OSTI; NTIS. 

In-situ strength and toughness are of great important for mining, 
civil and geological engineering projects. As there exists a discrep- 
ancy between laboratory measured values of fracture toughness 
and values inferred from in-situ hydraulic fracturing treatments, a 
big issue at the present time in the petroleum industry is how to 
extrapolate laboratory generated data to reservoirs. As early as 
1966, it was found that the fracture surface energy increased with 
applied confining pressure. Similar conclusions were drawn by a 
few researchers who found a non-negligible (from 10% to 350%) 
increase of fracture toughness with confining pressure, depending 
on the rock type. Some in-situ data also show values of fracture 
toughness several orders of magnitude higher than those obtained 
from laboratory tests. Some of the investigators proposed that this 
was due to the reduction in size of the process zone at a crack tip, 
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but others considered rock material behavior as being the most im- 
portant culprit. In previous work, we discussed that the significant 
increase of closing stress acting on a reduced process zone may 
cause an increase in critical load as well as fracture toughness. In 
this paper, a Dugdale model is used to obtain the “real” values of 
fracture toughness from laboratory tests under confining pressure 
and from field generated data. 


29112 (ETDE/JP-mf-94796583) Report of the Technology 
Research Center, JNOC (Japan National Oil Corporation) 
No.24, 1993.: Large-scale study reservoir rock formation pro- 
cess analyzing technology (phase 1). Japan National Oil Corp., 
Tokyo (Japan). 30 Nov 1993. 237p. (in Japanese). Order Number 
DE94796583. Source: OSTI; NTIS; Available from Japan National 
Oil Corp., 2-2, Uchisaiwaicho 2-chome, Chiyoda-ku, Tokyo, Japan. 

The paper reports the overall results of the Phase 1 study on 
‘reservoir rock formation process analyzing technology.’ To predict 
distribution of sandstone and carbonate rock which are main oil 
reservoir rocks, this study proceeds to elucidation of sedimentation 
causes in Recent and Pleistocene Epoch and construction of simu- 
lation models. As for the sandstone, a study was made on the 
Recent and Pleistocene deltaic sediment in the Echi River delta of 
the Lake Biwa, Shiga Pref. As to carbonate rock, a study was 
made on the Recent carbonate sediment and the Pleistocene 
Ryukyu limestone on and around Miyako Isiand, Okinawa Pref. 
Various surveys and analyses including boring survey were con- 
ducted, and reports were made on the following: development of 
lacustrine deltas; reservoir characteristics of sedimentary facies in 
and around the Echi River Delta; Recent benthic foraminiferal 
assemblages; early diagenesis of carbonates from a hydrogeo- 
chemical viewpoint, etc. Further, reports were made on simulation 
models constructed based on these results obtained, and construc- 
tion and application of a micro-computer based expert system to 
presume depositional depths of sedimentary rocks, etc. 


29113 (Jue+-2875) Pathways of primary migration. An 
investigation of pore networks, joint systems and kerogen net- 
works as pathways of hydrocarbon transport. Ropertz, B. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 
und Dynamik der Geosphaere 4: Erdoel und Organische Chemie; 
Technische Hochschule Aachen (Germany). Feb 1994. 348p. (In 
German). Order Number DE94789738. Source: OSTI; NTIS (US 
Sales Only). 

An interdisciplinary combination of organic-geochemical, petro- 
graphic and petrophysical investigations helped to determine the 
various effective transport pathways and processes of primary mi- 
gration and the influence of katagenic changes in the kerogen and 
of the diagenetic development of the mineral matrix. (orig.) 


29114 (Juel-2882) Basin analysis and reservoir studies: 
Final report. German-Norwegian geoscientific co-operation. 
Welte, D.H. (ed.). Forschungszentrum Juelich GmbH (Germany). 
Inst. fuer Chemie und Dynamik der Geosphaere 4: Erdoel und 
Organische Chemie. Mar 1994. 383p. Sponsored by Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). 
Foerderkennzeichen BMFT 0326657A; Foerderkennzeichen BMFT 
032665 Order Number DE94789658. Source: OSTI; NTIS (US 
Sales Only). 

The present report contains a summary of the results of Phase | 
of the German-Norwegian geoscientific cooperation. This joint re- 
search program comprised the following eight individual projects: 
Cenozoic Erosion and Csdimentation on the Northwest European 
Continental Margin and Adjacent Areas; Determination of Stress 
Trajectories in Northern Europe and the Significance of Stress 
Field Orientation for Hydrocarbon Production and Regional Tecton- 
ics; Analysis of Shear-wave Reflection Profiles; an Integrated 
Dynamic-Thermal Approach to Basin Development; Modeling of 
Mineral Diagenesis in Relation to Oil Migration, Reservoir Rock 
Properties and the Formation of Sedimentary Ores; German- 
Norwegian Research and Development Programme Modelling of 
Fractal flow; High Pressure Measurements of Diffusion Coefficients 
in Gas/Oil Mixtures by Nuclear Magnetic Resonance (NMR); 
Processes in source, carrier and reservoir rock: Experimental in- 
vestigation and evaluation of the controls of migration and mixing 


on the composition of petroleum in source rocks, carrier beds and 
reservoir systems. (HS) 





29115 (LBL-34109) Relative permeability and the micro- 
scopic distribution of wetting and nonwetting phases in the 
pore space of Berea sandstone. Schlueter, E.M. (Lawrence 
Berkeley Lab., CA (United States)); Cook, N.G.W.; Witherspoon, 
P.A.; Myer, L.R. Lawrence Berkeley Lab., CA (United States). Apr 
1994. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098 ; AC22-89BC14475. Or- 
der Number DE94011006. Source: OSTI; NTIS; GPO Dep. 

Experiments to study relative permeabilities of a partially satu- 
rated rock have been carried out in Berea sandstone using fluids 
that can be solidified in place. The effective permeability of the 
spaces not occupied by the wetting fluid (paraffin wax) or the non- 
wetting fluid (Wood’s metal), have been measured at various 
saturations after solidifying each of the phases. The tests were 
conducted on Berea sandstone samples that had an absolute per- 
meability of about 600 md. The shape of the laboratory-derived 
relative permeability vs. saturation curves measured with the other 
phase solidified conforms well with typical curves obtained using 
conventional experimental methods. The corresponding wetting 
and nonwetting fluid distributions at different saturations are pre- 
sented and analyzed in light of the role of the pore structure in the 
invasion process, and their impact on relative permeability and 
capillary pressure. irreducible wetting and nonwetting phase fluid 
distributions are studied. The effect of clay minerals on permeabil- 
ity is also assessed. 


29116 (NEI-NO-429) Analysis of the elastic reflection ma- 
trix. Tjaaland, E. Trondheim Univ. (Norway). Norges Tekniske 
Hoegskole. Dec 1993. 119p. Order Number DE94790774. Source: 
OSTI; NTIS. 

An overview of the amplitude versus offset (AVO) technique with 
emphasis on the underlying theoretical assumptions is given. Ap- 
proximations of the Zoeppritz equations have been divided into 
three groups: weak contrast approximations, small offset approxi- 
mations, and combined weak contrast and small offset 
approximations. Various parametrizations of each of the approxi- 
mations are given, together with tests of accuracies. The P-SV 
reflection matrix for a plane interface between two elastic media 
depends on the density, P-wave velocity, and S-wave volocity of 
the two media. When the reflection matrix is given as a function of 
slowness, the ratio between the two densities, and the four veloci- 
ties can theoretically be estimated. When the reflection matrix is 
given as a function of the angle of incidence for P-waves, only the 
density ratio and three velocity ratios can theoretically be esti- 
mated. Contrasts in elastic parameters can be estimated directly 
from seismic data using offset dependent information in the PP re- 
flection coefficient. Linearized elastic parameter sections for the 
contrasts in P-wave impedance, P-wave velocity, density, and 
plane-wave modules are provided by fitting a polynomial approxi- 
mation of the reflection coefficient to the seismic data. The change 
in bulk modules and shear modulus normalized with the plane- 
wave modulus can also be estimated. The method has been tested 
on synthetic and real data, and an analysis of the standard devia- 
tion of the estimated parameters is in qualitatively agreement with 
the impressions from the computed elastic parameter sections. 56 
refs., 45 figs., 11 tabs. 


29117 (NGI-Pub—184) Publication no. 184. Norges 
Geotekniske Inst., Oslo (Norway). Sep 1992. 49p. Order Number 
DE94783346. Source: OSTI; NTIS. 


Separate abstracts were prepared for four papers of this publica- 
tion. 


29118 (NGI-Pub—185) Publication mo. 185. Norges 
Geotekniske Inst., Oslo (Norway). Sep 1992. 83p. Order Number 
DE94783344. Source: OSTI; NTIS. 

Separate abstract was prepared for one paper of this publication, 


29119 (NGI-Pub-186, pp. 3-24) The use of soil fabric stud- 
ies in evaluating the strengths of clays in a North Sea site 
investigation. Marsland, A.; Love, M.; Loeken, T.; Lunne, T. 
Norges Geotekniske Inst., Oslo (Norway). 1992. 77p. In Publication 
no. 186. Order Number DE94777305. Source: OSTI; NTIS. 

Soil fabric features influence both the large-scale engineering 
properties and measurements made in laboratory and field tests. 
The effects on the large-scale parameters and different types of 
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tests can vary appreciably. In the absence of relevant full-scale 
test data from the site being investigated, fabric studies can play a 
vital role in the evaluation of design parameters from laboratory 
and small in situ tests. This is especially the case where relation- 
ships between test and large scale behavior have previously been 
obtained in soils with similar fabric features and stress histories. 
The potential value of fabric studies is particularly important in off- 
shore investigations where large-scale in situ tests are not feasible 
and even the data from laboratory and small in situ tests are 
severely limited. During a major investigation for a gravity platform 
in the Norwegian sector of the North Sea in 1981 it was found that 
the relationships between the results obtained from the different 
types of tests did not fit into the patterns previously found at other 
North Sea sites. The need to explain these anomalous results and 
the availability of adequate numbers of good quality samples pro- 
vided an excellent opportunity to make extensive observations and 
measurements of the soil fabric features and to use them in the 
interpretation of the test data and the evaluation of design parame- 
ters. This paper describes the detailed macro- and micro-fabric 
studies which were made and their role in explaining the anomalies 
in the test data and in the evaluation of the design parameters. 39 
refs., 21 figs. 


29120 (NGI-Pub-186, pp. 37-44) Autocorrelation functions 
for offshore geotechnical data. Keaveny, J.M.; Nadim, F.; La- 
casse, S. Norges Geotekniske Inst., Oslo (Norway). 1992. 77p. In 
Publication no. 186. Order Number DE94777305. Source: OSTI; 
NTIS. 

Autocorrelation functions are described. Data from several North 
Sea sites are analyzed with respect to the vertical and horizontal 
autocorrelation of a number of soil properties. Based on these 
analyses, a simple method for estimating autocorrelation functions 
is recommended. The use of autocorrelation functions for describ- 
ing a site probabilistically, in particular for stochastic interpolation 
(kriging) and reduction of uncertainty due to spatial averaging, is 
discussed. 10 refs., 2 figs. 


29121 (NGI-Pub-186) Publication no. 186. Norges 
Geotekniske Inst., Oslo (Norway). 1992. 77p. Order Number 
DE94777305. Source: OSTI; NTIS. 


Separate abstracts were prepared for two papers of this publica- 
tion, 


29122 (NGI-Pub-188, pp. 3-14) Axial capacity of offshore 
piles in clay. Karisrud, K.; Nadim, F. Norges Geotekniske Inst., 
Oslo (Norway). 1992. 107p. (CONF-900507-—: 22. offshore technol- 
ogy conference and exhibition (OTC '90), Houston, TX (United 
States), 7-10 May 1990). In Publication no. 188. Order Number 
DE94777304. Source: OSTI; NTIS. 

The paper describes two main aspects related to axially loaded 
offshore piles in clay: methods to determine the local ultimate skin 
friction and effects of cyclic loading on axial pile capacity. A new 
"NGI-method” for determination of ultimate skin friction is described 
in detail. The method is primarily based on predicting the ultimate 
skin friction from the state of effective stresses at onset of pile 
loading, coupled with undrained shear strength properties of 
severely remoulded and reconsolidated clay as determined by 
direct simple shear tests. A software system for evaluating the re- 
sponse of an offshore pile is described. Based on a case study for 
piles in soft plastic clay, it is shown that the pile capacity is signifi- 
cantly reduced if the cyclic loads comprise a large portion of 
design loads. The influence of pile length (flexibility) is also demon- 
strated. 33 refs., 15 figs., 4 tabs. 


29123 (NGI-Pub-188) Publication no. 188. Norges 
Geotekniske Inst., Oslo (Norway). 1992. 107p. Order Number 
DE94777304. Source: OSTI; NTIS. 


Separate abstract was prepared for one paper of this publication, 
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29124 (DOE/BC/14852-8) Scale-up of miscible flood pro- 
cesses for heterogeneous reservoirs: Quarterly report, April 1, 
1994—June 30, 1994. Orr, F.M. Jr. Stanford Univ., CA (United 
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States). Dept. of Petroleum Engineering. Jul 1994. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92BC14852. Order Number DE94018821. Source: OSTI; NTIS; 
GPO Dep. 

The current project is a systematic research effort to quantify 
relationships between process mechanisms that can lead to im- 
proved recovery from gas injection processes performed in 
heterogeneous Class 1 and Class 2 reservoirs. It will provide a ra- 
tional basis for the design of displacement processes that take 
advantage of crossflow due to capillary, gravity and viscous forces 
to offset partially the adverse effects of heterogeneity. In effect, the 
high permeability zones are used to deliver fluid by crossflow to 
zones that would otherwise be flooded only very slowly. Thus, the 
research effort is divided into five areas: (a) Development of misci- 
bility in multicomponent systems, (b) Design estimates for nearly 
miscible displacements, (c) Design of miscible floods for fractured 
reservoirs (d), Compositional flow visualization experiments, and 
(e) Simulation of near-miscible flow in heterogeneous systems. The 
status of the research effort in each area is reviewed briefly in the 
following section. 


29125 (DOE/BC/14861—4) Horizontal oil well applications 
and oil recovery assessment: Technical progress report, 
April-June 1994. McDonald, W.J. Maurer Engineering, Inc., Hous- 
ton, TX (United States). 3 Jun 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93BC 14861. 
Order Number DE94018806. Source: OSTI; NTIS; GPO Dep. 
Thousands of horizontal wells are being drilled each year in the 
U.S.A. and around the world. Horizontal wells have increased oil 
and gas production rates 3 to 8 times those of vertical wells in 
many areas and have converted non-economic oil reserves to eco- 
nomic reserves. However, the use of horizontal technology in 
various formation types and applications has not always yielded 
anticipated success. The primary objective of this project is to 
examine factors affecting technical and economic success of hori- 
zontal well applications. The project's goals will be accomplished 
through six tasks designed to evaluate the technical and economic 
success of horizontal drilling, highlight current limitations, and out- 
line technical needs to overcome these limitations. Data describing 
operators’ experiences throughout the domestic oil and gas indus- 
try will be gathered and organized. Canadian horizontal technology 
will also be documented with an emphasis on lessons the US 
industry can learn from Canada’s experience. MEI databases con- 
taining detailed horizontal case histories will also be used. All 
these data will be categorized and analyzed to assess the status of 
horizontal well technology and estimate the impact of horizontal 
wells on present and future domestic oil recovery and reserves. 


29126 


(DOE/BC/14862-5) Productivity and injectivity of 
horizontal wells: Quarterly report, April 1, 1994—June 30, 1994. 
Fayers, F.J.; Aziz, K.; Hewett, T.A. Stanford Univ., CA (United 
States). Dept. of Petroleum Engineering. [1994]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 


93BC14862. Order Number DE94018823. Source: 
GPO Dep. 

In the fifth quarter of this project, progress was made concerning 
four of the stated objectives of the project. First, extensive sensitiv- 
ity studies, based on reservoir simulation, have been performed on 
a field example to assess the effects of wellbore friction, inflow, 
skin, length, and diameter of the well, etc. on the productivity of a 
horizontal well. Secondly, the authors have launched a new phase 
of the project on developing models for scale-up and coarse grid 
pseudo functions for horizontal wells in heterogeneous reservoirs. 
The available methods have been applied to an example problem 
and their performance and limitations have been analyzed. Thirdly, 
the authors are in the process of developing a new analytical solu- 
tion for the coning and cresting critical rates for horizontal wells. 
Finally, experimental data bases will be used to test the authors’ 
newly developed general mechanistic model for two-phase flow. 


OSTI; NTIS; 


29127 (DOE/BC/14875—-4) Research program on fractured 
petroleum reservoirs: 2nd Quarterly report, April 1, 1994—June 
30, 1994. Firoozabadi, A. Reservoir Engineering Research Inst., 
Palo Alto, CA (United States). 30 Jul 1994. 23p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG22- 
93BC14875. Order Number DE94018812. Source: OSTI; NTIS; 
GPO Dep. 

Gas-oil gravity drainage experiments in a layered system which 
were carried out in 1993 are analyzed. The analysis reveals that 
the shape of the gas relative permeability governs the arrival of the 
gas phases at the interface between the layers. Based on the anal- 
ysis of the experiments, it is concluded that, unlike gravity drainage 
in homogeneous media, the gravity drainage performance of lay- 
ered media for the unstable downward gas fingering case, is 
sensitive to the gas relative permeability curve. 


29128 (DOE/BC/14880-7) Improved techniques for fluid di- 
version in oil recovery: Quarterly technical progress report, 
January 1, 1994—March 31, 1994. Seright, R.S. New Mexico inst. 
of Mining and Technology, Socorro, NM (United States). 1 Apr 
1994. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-92BC14880. Order Number DE94018825. 
Source: OSTI; NTIS; GPO Dep. 

This three-year project has two general objectives. The first ob- 
jective is to compare the effectiveness of gels in fluid diversion with 
those of other types of processes. Several different types of fluid- 
diversion processes will be compared, including those using gels, 
foams, emulsions, and particulates. The ultimate goals of these 
comparisons are to (1) establish which of these processes are 
most effective in a given application, and (2) determine whether 
aspects of one process can be combined with those of other pro- 
cesses to improve performance. Analyses will be performed to 
assess where the various diverting agents will be most effective 
(e.g., in fractured vs. unfractured wells, deep vs. near-wellbore ap- 
plications, reservoirs with vs. without crossflow, or injection wells 
vs. production wells). Experiments will be performed to verify which 
materials are the most effective in entering and blocking high- 
permeability zones. Another objective of the project is to identify 
the mechanisms by which materials (particularly gels) selectively 
reduce permeability to water more than to oil. In addition to estab- 
lishing why this occurs, our research will attempt to identify 
materials and conditions that maximize this phenomenon. 


29129 (DOE/BC/14880-8) Improved techniques for fluid di- 
version in oil recovery: Quarterly technical progress report, 
April 1, 1994—June 30, 1994. Seright, R.S. New Mexico Inst. of 
Mining and Technology, Socorro, NM (United States). 1 Jul 1994. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92BC14880. Order Number DE94018824. Source: 
OSTI; NTIS; GPO Dep. 

This three-year project has two general objectives. The first ob- 
jective is to compare the effectiveness of gels in fluid diversion with 
those of other types of processes. Several different types of fluid- 
diversion processes will be compared, including those using gels, 
foams, emulsions, and particulates. The ultimate goals of these 
comparisons are to (1) establish which of these processes are 
most effective in a given application and (2) determine whether 
aspects of one process can be combined with those of other pro- 
cesses to improve performance. Analyses will be performed to 
assess where the various diverting agents will be most effective 
(e.g., in fractured vs. unfractured wells, deep vs. near-wellbore ap- 
plications, reservoirs with vs. without crossflow, or injection wells 
vs. production wells). Experiments will be performed to verify which 
materials are the most effective in entering and blocking high- 
permeability zones. Another objective of the project is to identify 
the mechanisms by which materials (particularly gels) selectively 
reduce permeability to water more than to oil. In addition to estab- 
lishing why this occurs, this research will attempt to identify 
materials and conditions that maximize this phenomenon. 


29130 (DOE/BC/14881-5) improving reservoir conformance 
using gelled polymer systems: Annual report, September 25, 
1992-September 24, 1993. Green, D.W.; Willhite, G.P. Kansas 
Univ., Lawrence, KS (United States). Aug 1994. 181p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92BC14881. Order Number DE94000142. Source: OSTI; NTIS; 
GPO Dep. 

The general objectives of the research program are to (1) iden- 
tify and develop gelled polymer systems which have potential to 
improve reservoir conformance of fluid displacement processes, (2) 





determine the performance of these systems in bulk and in porous 
media, and (3) develop methods to predict their performance in 
field applications. The research focuses on three types of gel 
systems-an aqueous polysaccharide (KUSPI) that gels as a func- 
tion of pH, polyacrylamide or xanthan crosslinked by CRi(Ill) and a 
polyacrylamide-aluminum citrate system. Work to date has focused 
primarily on development of a database, selection of systems, and 
work to characterize the gel/polymer physical properties and kinet- 
ics. The use of ester hydrolysis to control the rate of pH change of 
a gel system has been investigated and this approach to gel-time 
control shows promise. Extensive kinetic data were taken on the 
uptake of CR(IIl) oligomers by polyacrylamide. A model was devel- 
oped which describes very well the monomer uptake rates. The 
model described the dimer uptake data less well and the trimer up- 
take data poorly. Studies of the flow and gelation in rock materials 
have been initiated. A mathematical model of rock-fluid interaction 
during flow of high pH solutions has been developed. 


29131 (DOE/BC/14881-8) Improving reservoir conformance 
using gelled polymer systems: 7th Quarterly report, March 25, 
1994—June 24, 1994. Green, D.W.; Willhite, G.P.; Buller, C.; Mc- 
Cool, S.; Vossoughi, S.; Michnick, M. Kansas Univ. Center for 
Research, Inc., Lawrence, KS (United States). Radar Systems and 
Remote Sending Lab. 8 Jul 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92BC 14881. 
Order Number DE94018810. Source: OSTI; NTIS; GPO Dep. 

The general objectives are to: (1) to identify and develop gelled 
polymer systems which have potential to improve reservoir confor- 
mance of fluid displacement processes, (2) to determine the 
performance of these systems in bulk and in porous media, and (3) 
to develop methods to predict the capability of these systems to re- 
cover oil from petroleum reservoirs. This work focuses on three 
types of gel systems—an aqueous polysaccharide (KUSP 1) system 
that gels as a function of pH, the chromium(|IIl)-polyacrylamide sys- 
tem and the aluminum citrate-polyacrylamide system. Laboratory 
research is directed at the fundamental understanding of the 
physics and chemistry of the gelation process in bulk form and in 
porous media. This knowledge will be used to develop conceptual 
and mathematical models of the gelation process. Mathematical 
models will then be extended to predict the performance of gelled 
polymer treatments in oil reservoirs. 


29132 (DOE/BC/14882-5) Responsive copolymers for en- 
hanced petroleum recovery: Annual report. McCormick, C.; 
Hester, R. University of Southern Mississippi, Hattiesburg, MS 
(United States). Dept. of Polymer Science. Aug 1994. 191p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92BC14882. Order Number DE94000141. Source: OSTI; 
NTIS; GPO Dep. 

A coordinated research program involving synthesis, characteri- 
zation, and rheology has been undertaken to develop advanced 
polymer system which should be significantly more efficient than 
polymers presently used for mobility control and conformance. Un- 
like the relatively inefficient, traditional EOR polymers, these 
advanced polymer systems possess microstructural fea- 
tures responsive to temperature, electrolyte concentration, 
and shear conditions. Contents of this report include 
the following chapters. (1) First annual report responsive 
copolymers for enhanced oil recovery. (2) Copolymers of 
acrylamide and sodium 3-acrylamido-3-methylbutanoate. (3) 
Terpolymers of NaAMB, Am, and n-decylacrylamide. (4) 
Synthesis and characterization of electrolyte responsive ter- 
polymers of acrylamide, N-(4-butyl)phenylacrylamide, and 
sodium acrylate, sodium-2-acrylamido-2-methylpropanesulphonate 
or sodium-3-acrylamido-3-methylbutanoate. (5) Synthesis and 
solution properties of associative acrylamido copolymers 
with pyrensulfonamide fluorescence labels. (6) Photophysi- 
cal studies of the solution behavior of associative 
pyrenesulfonamide-labeled polyacrylamides. (7) | Ampholytic 
copolymers of sodium 2-(acrylamido)-2-methylpropanesulfonate 
with [2-(acrylamido)-2-methypropyl}trimethylammonium chloride. 
(8) Ampholytic terpolymers of acrylamide with sodium 
2-acrylamido-2-methylpropanesulphoante and 2-acrylamido-2- 
methylpropanetrimethyl-ammonium chloride and (9) Polymer 
solution extensional behavior in porous media. 
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29133 (DOE/BC/14883-5) Surfactant-enhanced alkaline 
flooding for light oll recovery: Annual report, 1992-1993. 
Wasan, D.T. Illinois Inst. of Tech., Chicago, IL (United States). Aug 
1994. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92BC14883. Order Number 
DE94000143. Source: OSTI; NTIS; GPO Dep. 

In this report, the authors present the results of experimental and 
theoretical studies in surfactant-enhanced alkaline flooding for light 
oil recovery. The overall objective of this work is to develop a very 
cost-effective method for formulating a successful surfactant- 
enhanced alkaline flood by appropriately choosing mixed alkalis 
which form inexpensive buffers to obtain the desired pH (between 
8.5 and 12.0) for ultimate spontaneous emulsification and ultralow 
interfacial tension. In addition, the authors have (1) developed a 
theoretical interfacial activity model for determining equilibrium in- 
terfacial tension, (2) investigated the mechanisms for spontaneous 
emulsification, (3) developed a technique to monitor low water con- 
tent in oil, and (4) developed a technique to study water-in-oil 
emulsion film properties. 


29134 (DOE/BC/14884-5) Surfactant loss control in chemi 
cal flooding: Spectroscopic and calorimetric study of 
adsorption and precipitation on reservoir minerals: Annual re- 
port, September 30, 1992-September 30, 1993. Somasundaran, 
P. Columbia Univ., New York, NY (United States). Jul 1994. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92BC14884. Order Number DE94000144. Source: 
OSTI; NTIS; GPO Dep. 

The aim of this research project is to investigate mechanisms 
underlying adsorption and surface precipitation of flooding surfac- 
tants on reservoir minerals. Effects of surfactant structure, 
surfactant combinations, various inorganic and polymeric species, 
and solids mineralogy will be determined. A multi-pronged ap- 
proach consisting of micro & nano spectroscopy, microcalorimetry, 
electrokinetics, surface tension and wettability; is used in this 
study. The results obtained should help in controlling surfactant 
loss in chemical flooding and in developing optimum structures and 
conditions for efficient chemical flooding processes. During the first 
year of this three year contract, adsorption of single surfactants 
and select surfactant mixtures was studied at the solid-liquid and 
gas-liquid interfaces. Surfactants studied include alkyl xylene sul- 
fonates, polyethoxylated alkyl phenols, octaethylene glycol mono 
n-decyl ether, and tetradecy! trimethyl ammonium chloride. Adsorp- 
tion of surfactant mixtures of varying composition was also 
investigated. The microstructure of the adsorbed layer was charac- 
terized using fluorescence spectroscopy. Changes interfacial 
properties such as wettability, electrokinetics and stability of reser- 
voir minerals were correlated with the amount of reagent adsorbed. 
Strong effects of the structure of the surfactant and position of 
functional groups were revealed. 


29135 (DOE/BC/14884—-8) Surfactant loss control in chemi 
cal flooding: Spectroscopic and calorimetric study of 
adsorption and precipitation on reservoir minerals: Quarterly 
technical progress report, January 1, 1994—March 31, 1994. 
Somasundaran, P. Columbia Univ., New York, NY (United States). 
31 May 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92BC14884. Order Number 
DE94018781. Source: OSTI; NTIS; GPO Dep. 

Since surfactants are often present as mixtures, effort is being 
made to understand the synergetic and competitive forces involving 
determining adsorption of surfactants from their mixtures. Adsorp- 
tion of tetradecyl trimethyl ammonium chloride (TTAC) and 
polyethoxylated nonyl phenol (NP-15) surfactant mixture at the 
alumina-water interface was studied during this reporting period. It 
was found that the nonionic surfactant NP-15 does not adsorb on 
alumina by itself, but was forced to adsorb by cationic TTAC. The 
adsorption density and the nature of adsorption isotherm of NP-15 
were markedly dependent upon the quantity of TTAC present in the 
mixture and the procedure of surfactant addition. In the low con- 
centration range the adsorption of both TTAC and NP-15 was 
enhanced by coadsorption, but in the high concentration range the 
adsorption of TTAC was depressed due to the competitive adsorp- 
tion and steric hindrance. Electrokinetic behavior of alumina 
suspensions was also monitored along with the adsorption in order 
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to delineate the role of electrostatic force in determining the mech- 
anism of adsorption. Surface tension of surfactant mixtures before 
and after adsorption was measured to obtain information needed 
for developing mechanisms. 


29136 (DOE/BC/14885-5) Development of cost-effective 
surfactant flooding technology: First annual report for the pe- 
riod, September 30, 1992—September 29, 1993. Pope, G.A.; 
Sepehrnoori, K. Texas Univ., Austin, TX (United States). Center for 
Petroleum and Geosystems Engineering. Aug 1994. 98p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92BC14885. Order Number DE94000140. Source: OSTI; 
NTIS; GPO Dep. 

This research consists of the parallel development of a new 
chemical flooding simulator and the application of existing UTCHEM 
simulation code to model surfactant flooding. The new code is 
based upon a completely new numerical method that combines for 
the first time higher order finite difference methods, flux limiters, 
and implicit algorithms. Early results indicate that this approach has 
significant advantages in some problems and will likely enable sim- 
ulation of much larger and more realistic chemical floods once it is 
fully developed. Additional improvements have also been made to 
the UTCHEM code and it has been applied for the first time to the 
study of stochastic reservoirs with and without horizontal wells to 
evaluate methods to reduce the cost and risk of surfactant flood- 
ing. During the first year of this contract, significant progress has 
been made on both of these tasks. The authors have found that 
there are indeed significant differences between the performance 
predictions based upon the traditional layered reservoir description 
and the more realistic and flexible descriptions using geostatistics. 
These preliminary studies of surfactant flooding using horizontal 
wells shows that although they have significant potential to greatly 
reduce project life and thus improve the economics of the process, 
their use requires accurate reservoir descriptions and simulations 
to be effective. Much more needs to be done to fully understand 
and optimize their use and develop reliable design criteria. 


29137 (DOE/BC/14892-3) Visual display of reservoir 
parameters affecting enhanced oil recovery: 3rd Quarterly re- 
port, July 1, 1994-September 30, 1994. Wood, J.R. Michigan 
Technological Univ., Houghton, MI (United States). Jul 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93BC14892. Order Number DE94018809. Source: 
OSTI; NTIS; GPO Dep. 

Wireline logs from most of the 45 wells that penetrate the 
Miocene within the study area on the Pioneer Anticline were digi- 
tized by DPI, Data preparation and log calibration were completed 
on six wells and model selection and analysis were performed on 
the one cored well, Tenneco 62X-30, in Pioneer Field. The 59 sam- 
ples collected from the McKittrick Front wells in Cymric Field were 
forwarded to MTU where graduate students R. Kramer and D. 
Popko began Fourier Transform InfraRed (FTIR) and X-ray Diffrac- 
tion (XRD) analyses. After reviewing PC-based software from most 
major vendors, a consensus began to emerge that the best ap- 
proach would be to link the best modules from three different 
systems, a wireline log analysis program, a mapping program, and 
a 2D and 3D visualization program, into a flexible, user-friendly 
unit. This would result in a product that could be used by small gas 
and oil companies to accomplish similar analyses. Finally, a multi- 
media shell was constructed using Macromind Director to display 
project results at the AAPG exhibit in Denver. This computer- 
visualization technical innovation, although not a_ principal 


component of the original proposal, elicited a great amount of inter- 
est from visitors to the booth. 


29138 


(DOE/BC/14960-5) Post waterflood CO, miscible 
flood in light oll, fluvial-dominated deltaic reservoirs: 3rd 
Quarterly report, April 1, 1994—-June 30, 1994. Texaco Explo- 
ration and Production, inc., Bridge City, TX (United States). 15 Jul 


1994. 15p. Sponsored by USDOE, Washington, 
States) DOE Contract FC22-93BC14960. 
DE94018775. Source: OSTI; NTIS; GPO Dep. 
Production from the Port Neches CO, continue to improve. five 
wells responded to CO injection and currently are flowing with the 
exception of well No. 6, which has been placed on gas lift to draw 
the COz to the vicinity. Current production is about 400 BOPD from 
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the five producing wells. Total COz injection is averaging 10 MM- 
CFD, including 4 MMCFD purchased from Cardox and 6 MMCFD 
of recycled gas. Reservoir pressure increased from 2697 psi in 
May, to 2890 psi in June due to over-injection. An additional water 
injection pump was installed to handle the increasing volume of 
produced water. Also a workover was performed on Well No. 33 to 
take out the gas lift valves and eliminate communication. Two pa- 
pers were presented at the SPE/DOE symposium that was held in 
Tulsa this April. The screening model has been released to the 
DOE and was made public during the month of May. 


29139 (DOE/BC/14963-3) West Hackberry Tertiary Project: 
Quarterly technical progress report, March 3, 1993—June 3, 
1994. Gillham, T.H. Amoco Production Co., Houston, TX (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-93BC14963. Order Number 
DE94018820. Source: OSTI; NTIS; GPO Dep. 

The goal of the West Hackberry Tertiary Project is to demon- 
sirate the technical and economic feasibility of combining air 
injection with the Double Displacement Process for tertiary oil re- 
covery. The Double Displacement Process is the gas displacement 
of a water invaded oil column for the purpose of recovering oil 
through gravity drainage. The novel aspect of this project is the 
use of air as the injection fluid. The target reservoir for the project 
is the Camerina C-1,2,3 Sand located on the West Flank of West 
Hackberry Field in Cameron Parish, Louisiana. This reservoir has 
been unitized and is designated as the WH Cam C RI SU. If suc- 
cessful, this project will demonstrate that the use of air injection in 
the Double Displacement Process can economically recover oil in 
reservoirs where tertiary oil recovery is presently uneconomic. 


29140 (DOE/BC/14983-1) Recovery of bypassed oil in the 
Dundee Formation using horizontal drains: 2nd Quarterly 
report, April 1, 1994—June 30, 1994. Wood, J.R. Michigan Tech- 
nological Univ., Houghton, MI (United States). Jul 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-94BC14983. Order Number DE94018835. Source: 
OSTI; NTIS; GPO Dep. 

A meeting of project personnel was held in Traverse City, MI, on 
June 8, 1994 to initiate the DOE contract. The drilling program, 
which will be the project’s first major undertaking, was discussed in 
detail. Data from 12 Dundee fields, including Crystal Field, have 
been entered in a computer database by project staff at WMU. 
Structure contour maps and isopach maps have been generated 
for all horizons in these fields using Terrasciences’ TerraStation 
computer program. Arrangements have been made to purchase 
digitized logs of every well that produces or has produced from the 
Dundee Formation in the state of Michigan. Twenty to thirty cores 
of the Dundee Formation from wells throughout the state of Michi- 
gan are currently available. Cuttings samples are also available 
from 60 to 100 Michigan wells. A well in the project area has been 
designed and permitted and will soon be drilled. The well will have 
both a horizontal and a vertical leg. The vertical leg well will be 
cored through the producing interval of the Dundee Formation and 
the cores analyzed for porosity, permeability, and fluid saturations. 
A full set of well logs will be run, including gamma ray, porosity, re- 
sistivity, and geochemical logs. The horizontal leg will be drilled as 
a sidetrack from the vertical test well. If commercial amounts of hy- 
drocarbons are encountered, the horizontal well will be placed on 
production. It is expected that drilling will commence in August, 
1994, and will take 10 to 12 days to complete. 


29141 (DOE/ER/14352-1, pp. 475-478) Numerical simula- 
tion of a compacting reservoir. Abdulraheem, A. (Univ. of 
Oklahoma, Norman (United States)); Zaman, M.; Roegiers, J.C. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The effective stress in a hydrocarbon reservoir increases as a 
result of the decline in pore pressure associated with the with- 
drawal of fluids. Under such conditions, certain porous rocks 
experience a sudden increase in compressibility. The phenomenon 
that leads to such an irreversible deformation, is often termed as 





“pore collapse” and is believed to be a leading cause for abrupt re- 
duction in production. It is usually accompanied by subsidence of 
the ground surface and may result in sand production, wellbore 
instability, etc. For a safe and efficient management of the produc- 
tion facilities in the fields involving pore collapse-prone reservoir 
rocks, an effective simulation is warranted. In this paper, different 
aspects of numerical simulation and outlined. As a field example, a 
nonlinear finite element (NLFE) idealization of the Ekofisk field, 
where the problems of reservoir compaction and surface subsi- 
dence have been reported, is carried out, followed by a brief 
discussion of the numerical results. It has to be noted here that the 
input data used here for the simulation does not represent the ac- 
tual practice after the year 1986. 


29142 (DOE/ER/14352-—1, pp. 491-494) Incremental consti- 
tutive relations for the study of wellbore failure. Brignoli, M. 
(AGIP S.p.A., Milan (italy)); Sartori, L. Wisconsin Univ., Madison, 
WI (United States). 1993. (CONF-930644—Vol.2: 34. US sympo- 
sium on rock mechanics, Madison, WI (United States), 27-30 Jun 
1993). In Rock mechanics in the 1990s: Proceedings: Volume 2. 
396p. Order Number DE94014602. Source: OSTI; NTIS. 

For an Oil Company, wellbore failure is one of the facts that 
leads to higher costs during, and sometimes after, drilling; since 
hole stability problems are above all rock mechanical problems, 
many efforts have been performed in order to better understand all 
the aspect of the problem: constitutive relations for rocks as well as 
failure criteria have been deeply investigated and several publica- 
tions can be found in the literature. In order to develop a numerical 
model for the evaluation of wellbore failure, our first step was the 
choice of a suitable constitutive relation able to fully describe the 
rheological behaviour of the rocks. In most of the constitutive mod- 
els, a flow rule is given to define the plastic flow by means of a 
plastic potential function (“normality law’); however the normality 
rule is seldom verified for some types of geomaterials, above all for 
soils. In other models, the incremental ones, the relationship be- 
tween the increment of plastic deformations and the increment of 
stress is explicity given and, sometime, the transition between the 
elastic and the plastic state is defined by discontinuity in the law 
that relates strain increase to stress increase. We use a similar in- 
cremental approach but we maintain the concept of yield surface, 
using the yield function proposed by Cristescu, which is defined as 
the irreversible work done in a series of triaxial tests and expressed 
as a function of the stress tensor invariants, while the hardening 
parameter is the irreversible stress work (work hardening). The re- 
lation between plastic strain increment and stress increment is 
given by a plastic tensor which is defined by means of two func- 
tions E; and v,; these are also determined from triaxial tests. 


29143 


(DOE/ER/14352-1, pp. 495-498) Deformation and 
diffusion behaviour in a solid experiencing damage - A contin- 
uous damage model and its numerical implementation. Cheng, 
Haibing (Univ. of Waterloo, Ontario (Canada)); Dusseault, M.B. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 


1990s: Proceedings: Volume 2. 
DE94014602. Source: OSTI; NTIS. 
The coupling of transport processes is of great interest in a num- 
ber of diverse areas, including issues of matrix deformation and 
fluid flow in the oil and gas industry, which is related in turn to 
borehole stability, reservoir engineering, etc. Fluid flow coupling to 
matrix deformation in porous media has been studied, models de- 
veloped and refined to predict quantitative differences from the 
uncoupled theory, and phenomena such as the Mandel-Cryer 
effect, which is neither intuitive nor revealed by the uncoupled the- 
ories. However, for most strongly non-linear geomaterials, such as 
rocks that display damage and degradation of stiffness, linear poro- 
elastic theory is insufficient. To obtain realistic answers, we must 
consider non-linear behaviour of the solid skeleton coupled with 
fluid flow. As microstructure is not constant with strain, one may 
expect macroscopic response changes to load changes. 
Continuum Damage Mechanics (CDM), based on irreversible ther- 
modynamics with internal state variables representing irreversible 
microstructural rearrangements, has become an active research 
area in the last decade. CDM seeks to describe the state and the 
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evolution of irreversible microstructural alteration or material dam- 
age by considering damage effects on macroscopic mechanical 
properties. Unlike micromechanical damage theories, called pro- 
cess models, CDM uses average measures of material degradation 
due to microcracking, interfacial debonding, nucleation and coales- 
cence of voids. In this paper, we first develop a phenomenological 
damage model for coupling damage and pore pressure from basic 
CDM principles and Darcy's law. A vectorial damage variable is in- 
troduced to represent average material degradation, and a novel 
damage evolution law based on both microscopic and macroscopic 
experimental observations is proposed. The finite element code is 
formulated using a variational principle equivalent to the governing 
equations for coupling damage and pore pressure. 


29144 (DOE/ER/14352-1, pp. 519-522) Stress-induced 
anisotropy and its effect on borehole responses. Wang, Y. 
(Univ. of Alberta, Edmonton (Canada)); Kessler, N.; Santarelli, F.J. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

For borehole stability and sand production analyses, the under- 
standing of the stress distribution near a wellhole is important. An 
appropriate constitutive model, simulating the rock behaviour 
adjacent to the borehole, is essential to achieve such stress distri- 
butions. A large majority of these constitutive models use the 
rigorous but somewhat complicated framework of flow theory in 
plasticity. Unfortunately, the numerical techniques involved are so- 
phisticated and often inappropriate for practical applications. On 
the other hand, simple deformation models have been proposed. 
Santarelli and coworkers applied a nonlinear model to estimate the 
stress concentration near a borehole. Secant deformation modulus 
was assumed to be a function of the minimum principal stress and 
a much better prediction for collapse pressure was achieved. In 
this paper, we present a conceptual incremental non-linear model 
in an attempt to introduce both stress dependent tangent deforma- 
tion moduli and stress induced anisotropy. Starting from a basic 
formula four types of stress-strain curves are modeled and the re- 
sulting stress distributions around a wellbore are computed. 


29145 (DOE/ER/14352-1, pp. 523-528) Role of pore pres- 
sure in some rock mechanical processes pertaining to the oil 
industry. Detournay, E. (Univ. of Minnesota, Minneapolis (United 
States)). Wisconsin Univ., Madison, Wi (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Virtually all Petroleum geomechanical processes deal with rocks 
that are infiltrated by fluids. in view of the strong influence that 
pore pressure exerts on the deformation and failure of rocks (as it 
known since the 1923 seminal work of Terzaghi), it should there- 
fore not be of any surprise that the Petroleum Industry has been 
one of the driving force behind basic and applied research in the 
mechanics of fluid-infiltrated solids. In the last decade, there has 
been a strong research emphasis on evaluating the overall implica- 
tion of the presence of pore fluid on the geomechanical process, 
through an analysis of initia/boundary value problems. This is also 
the main topic of the paper, which reviews the consequence of the 
mechanical interaction between the pore fluid and the rock on 
some petroleum engineering processes such as drilling, borehole 
stability, and hydraulic fracturing. First, however, some fundamental 
features of the response of fluid-infiltrated solids are outlined. 


29146 (DOE/ER/14352-1, pp. 533-535) Hydrofracturing 
models and their applications. Zazovsky, A.F. (Oil and Gas Re- 
search Institute, Moscow (Russian Federation)). Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 
Existing models for hydraulic fracturing of rocks are considered 
with emphasis on the interaction between hydrodynamic and defor- 
mation processes depending on the scale of the fractures and their 
geometry. The problem of correspondence between the complexity 
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of the model and the accuracy of the data needed for applying 
these models is discussed with a view of specifying the applicabil- 
ity and type of the models to be used in the oil industry (reservoir 
stimulation) and in mining (determination of the in-situ stress and 
hydraulic fracture of rock). 


29147 (DOE/ER/14352-1, pp. 561-564) Effective-stress 
rules for pore-fluid transport in rocks containing two minerals. 
Berryman, J.G. (Lawrence Livermore National Lab., CA (United 
States)). Wisconsin Univ., Madison, WI (United States). 1993. DOE 
Contract W-7405-ENG-48. (CONF-930644—Vol.2: 34. US sympo- 
sium on rock mechanics, Madison, Wi (United States), 27-30 Jun 
1993). In Rock mechanics in the 1990s: Proceedings: Volume 2. 
396p. Order Number DE94014602. Source: OSTI; NTIS. 

When an oil field is being pumped down, the in situ hydrostatic 
pressure decreases and permeability also decreases in response. 
Possibility of controlling this process depends on knowing the cor- 
rect effective-stress rule for permeability in the field. Although some 
effective-stress analysis for permeability has been published previ- 
ously, the work summarized here is the first to use scaling rules to 
establish general results. Data on the pore-pressure dependence 
of fluid permeability for some rocks cannot be explained using any 
equivalent homogeneous porous medium. However, deformation 
measurements on both high porosity sandstones and low porosity 
granites have been explained adequately in terms of an equivalent 
two-constituent model of porous rocks, for which exact results re- 
lating constituent moduli to macroscopic effective moduli have 
been discovered. 


29148 (DOE/ER/14352-1, pp. 565-567) Laboratory measure- 
ments of the effective-stress law of carbonate rocks under 
deformation. Warpinski, N.R. (Sandia National Labs., Albu- 
querque, NM (United States)); Teufel, L.W. Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

The behavior of rocks under the combined effects of confining 
stress and pore pressure is an important issue for any in situ 
petroleum process. In order to simplify the difficulties in dealing 
with two independent parameters, it is customary to introduce an 
effective-stress law which relates a net, or effective, stress to some 
combination of confining stress and pore pressure. This law is usu- 
ally given as ogy=c - ap, where o is the confining stress, p is the 
pore pressure, and a is a parameter or function that may depend 
upon both stress and pressure. Assuming that the effective-stress 
law is known, then material behavior can be measured at one pore 
pressure (often zero) and subsequently predicted for any other 
pore pressure. Robin has demonstrated that the effective-stress 
law is dependent upon the particular property of process that is ac- 
tive (e.g., failure, deformation, permeability), so that different laws 
will be required for each. In this study, deformation of rocks is of 
concern. An effective-stress-law model for deformation has been 
developed by Nur and Byerlee, although this model requires and 
isotropic, homogeneous, single-component material with fully inter- 
connected pore space to be valid. For this model, a is given as a 
= 1 - K/Ko, where K is the bulk modulus of the rock and Kg is the 
bulk modulus of the skeletal material. This study presents some 
initial laboratory data that quantifies the error found in using the 
theoretical model for carbonate rocks. 


29149 (DOE/ER/14352-1, pp. 577-58C) Compressibility of 
porous rocks under different stress conditions. Zigiong Zheng 
(TerraTek, Inc., Salt Lake City, UT (United States)). Wisconsin 
Univ., Madison, WI (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

Applications of reliable compressibilities include reservoir pres- 
sure maintenance and subsidence evaluations and production 
forecasting. Due to their importance, compressibilities are routinely 
measured in laboratories. The most commonly used method is the 
hydrostatic compression test, in which a pre-saturated cylindrical 
rock sample is subjected to isotropic confining pressure. Often dur- 
ing a hydrostatic compression test, the hydrostatic confining stress 
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is increased from zero to the “effective” in-situ vertical or horizontal 
stress. The pore pressure is maintained at atmospheric level and 
the volumetric strain and pore fluid volume expelled from the sam- 
ple and measured and used for compressibility calculations. The 
compressibilities are then used either directly or after “correction” 
using elastic relationships in reservoir analysis. Because the stress 
state during production is not isotropic (and, instead characterized 
by pore pressure drawdown with uniaxial strain due to horizontal 
crustal constraint and constant total axial stress due to overburden), 
laboratory experiments have been performed and compressibilities 
have been measured under hydrostatic compression and uniaxial 
strain conditions. These research work demonstrated that the com- 
pressibilities measured under uniaxial strain behave differently from 
those measured under hydrostatic compression, for sandstone and 
coal. They concluded that compressibilities during production can 
not be derived from hydrostatic compression tests, using existing 
“corrections”. Experimental work presented in this paper verifies the 
previous research findings, determines the effect of pore pressure 
on the compressibilities of oi/gas reservoir rocks under hydrostatic 
compression and simulated production boundary conditions. 


29150 (DOE/MC/30127-3859) Jointly sponsored research 
program quarterly technical progress report, January—March 
1994. Western Research Inst., Laramie, WY (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-93MC30127. (WRI-94-R015). Order 
Number DE94017583. Source: OSTI; NTIS; GPO Dep. 

Progress reports are presented for the following tasks: Develop- 
ment and demonstration of a practical electric downhole steam 
generator for thermal recovery of heavy oil and tar; wetting behav- 
ior of selected crude oil/brine/rock systems; coal gasification, 
power generation, and product market study; impact of leachate 
from clean coal technology waste on the stability of clay liners; in- 
vestigation of coprocessing of heavy oil, automobile shredder 
residue, and coal; injection into coal seams for simultaneous CO2 
mitigation and enhanced recovery of coalbed methane; optimiza- 
tion of carbonizer operations in the FMC coke process; chemical 
sensor and field screening technology development; demonstration 
of the Koppelman “Series C” Power River Basin coal as feed; re- 
mote chemical sensor development; market assessment and 
technical feasibility study of PFBC ash use; solid-state NMR analy- 
sis and interpretation of naturally and artificially matured kerogens; 
Crow™ field demonstration with Bell Lumber and Pole; “B” series 
pilot plant tests; and in-situ treatment of manufactured gas plant 
contaminated soils demonstration program. 


29151 (DOE/MT/93007—2) Surfactant development for en- 
hanced oil recovery: Second quarterly report, January 1, 
1994—March 31, 1994. Morgan State Univ., Baltimore, MD (United 
States). School of Engineering. 17 May 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93MT93007. Order Number DE94018782. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the activities of this grant during the sec- 
ond reporting period. During this period, several research activities 
concerning the synthesis and characterization of novel surfactants 
were performed. Of immediate interest was the investigation of 
surfactants identified in the first quarterly report, such as cetyl- 
tripropylammonium bromide and cetyltributylammonium bromide. 
These surfactants were of interest because of the low critical mi- 
celle concentration they exhibit. 
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29152 (DOE/PC/88810—7) Development of analytical proce- 
dures for coprocessing: Quarterly technical progress report, 
April 1—June 30, 1990. Vogh, J.W.; Anderson, R.P. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). Nov 1990. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88810. Order Number 
DE94017927. Source: OSTI; NTIS; GPO Dep. 

A series of coprocessing products prepared from Maya crude 
>1000° F resid and Illinois No. 6 coal were produced for the study 





of the contributions of the reactants to the specific chemical 
classes and components of the products. Descriptions and results 
of separations, composition studies, and carbon isotope ratio 
measurements have been presented in previous reports. The com- 
position of neutral aliphatic and aromatic fractions of the distillates 
has been determined by high resolution mass spectrometry. A 
broad range of acyclic and cycloalkyl aliphatic and aromatic com- 
pounds were detected. Aromatic classes through tetraaromatic 
were determined in the higher boiling distillates. Sulfur compounas, 
particularly dibenzothiophene derivatives, were present in larger 
amounts in the 2 percent coal products than in the other samples. 
Residual products of the coprocessing reactions were carried 
through liquid chromatographic separations to allow further analy- 
ses of compositions. Elemental analysis of the various fractions 
previously reported has been carried out. These results were re- 
lated to carbon isotope ratios of the fractions by a regression 
method. A relationship was shown to exist between heteroatom 
content of the fractions and their isotopic shift. This was particularly 
obvious for the acid and base samples and may indicate that het- 
eroatom content is as important as relative contributions of residue 
and coai in determining carbon isotope ratio values of the products. 


29153 (DOE/PC/88810—8) Development of analytical proce- 
dures for coprocessing: Quarterly technical progress report, 
July 1, 1990-—September 30, 1990. Anderson, R.P. National inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). May 1991. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88810. Order Number 
DE94017928. Source: OSTI; NTIS; GPO Dep. 

This is the eighth quarterly report under DOE Contract No. DE- 
AC22-88PC88810, Development of Analytical Procedures for 
Coprocessing. The overall objective of the contract is to improve 
our understanding of the fundamental chemistry of coprocessing. 
This includes the evaluation of methods to distinguish between 
compound classes originating from coal versus those originating 
from petroleum resid. Techniques being evaluated include carbon 


isotope ratios and the variations in compound classes in response 
to changes in the coal/resid ratio in the feed. A final objective of 
this project is to provide detailed knowledge on the composition of 
coprocessing products. This report reviews the use of isotope ra- 
tios to determine the source of compound classes (e.g., acids, 
bases, neutrals, aromatics, saturates, etc.). Selective isotope frac- 
tionation is a complicating factor in the use of carbon isotope ratios 


to determine the source of coprocessing products. Other 
researchers have shown that through the use of appropriate cor- 
rection factors to correct for this isotope selectivity, isotope ratios 
can be used to quantitatively determine the source of coprocessing 
fractions obtained by distillation. It is concluded in this report that 
although isotope ratios may provide qualitative information on the 
source of coprocessing compound classes, that the high degree of 
isotope selectivity in compound classes originating from a single 
feed prohibits the quantitative determination of the origin of such 
compound classes. 


29154 (DOE/PC/88810—-9) Development of analytical proce- 
dures for coprocessing: Quarterly technical progress report, 
October 1—-December 31, 1990. Anderson, R.P. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Jul 1991. 26p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC22-88PC88810. Order Number 
DE94017929. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this contract is to improve our under- 
standing of the fundamental chemistry of coprocessing. This 
includes an evaluation of methods to distinguish between com- 
pound classes originating from coal versus those originating from 
petroleum resid. An objective of this project is to provide detailed 
knowledge of the composition of coprocessing products. This 
report reviews the study of variations in compound classes in re- 
sponse to changes in the coal/resid ratio in the feed as a means of 
determining the source of compound classes. Where there were 
significant trends in composition with changing, coal concentration, 
selectivity factors indicating the contribution of coal and resid to 
particular compound classes were determined. As an example, in 
middie and heavy distillates, both acids and bases increased with 
increasing coal concentration. Selectivity factors indicated that in 
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the middie distillate, 91 percent of the acids and 12 percent of the 
bases would be derived from coal (with a 1:1 ratio of coal:resid in 
the feed). In the heavy distillate, coal continued to be the dominant 
source of acids and bases although to a lesser extent. Phenols 
tended to increase with increasing coal content while nitrogen acids 
(indoles, carbazoles) decreased. Nitrogen acids were more promi- 
nent in the higher boiling distillate. Weak bases were not found in 
coprocessing products. Both azaarenes and arylamines (both 
strong bases) increased with increasing coal content. Compared to 
middie distillates, heavy distillates contained increased levels of 
azaarenes and decreased levels of arylarnines. For middie and 
heavy distillates, compositions of saturate subtractions were re- 
markably constant with varying coal:resid feed ratios. An increase 
in certain aromatic classes with increasing coal content was noted. 


29155 (DOE/PC/88810—-10) Development of analytical 
procedures for coprocessing: Quarterly technical progress re- 
port, January 1, 1991—March 31, 1991. Anderson, R.P. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (United 
States). Jun 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-88PC88810. Order Number 
DE94017930. Source: OSTI; NTIS; GPO Dep. 

This is the tenth quarterly report under DOE Contract No. DE- 
AC22-88PC88810, Development of Analytical Procedures for 
Coprocessing. The overall objective of the contract is to improve 
understanding of the fundamental chemistry of coprocessing. A pri- 
mary objective is to evaluate methods to distinguish between 
compound classes originating from coal versus those originating 
from petroleum resid while a corollary objective is to provide de- 
tailed knowledge on the composition of coprocessing products. 
This report summarizes work conducted in support of the latter ob- 
jective in which process development unit samples produced by 
HRI, Inc. are being subjected to detailed analysis. Coprocessing 
resid samples selected for detailed analysis were made under con- 
stant conditions except for variations in coal concentration or in the 
coal (New Mexico subbituminous or Texas lignite). The soluble ma- 
terial was separated into strong and weak acids, strong and weak 
bases, and neutrals. The predominant fraction from the ABN sepa- 
rations was the neutral fraction (67-81%). All of the polar fractions 
increase with increasing coal concentration. The concentration of 
saturates in the neutrals is high in a run with 33% subbituminous 
coal but drops substantially with either increasing coal concentra- 
tion or the substitution of lignite for subbituminous coal. High 
temperature gas chromatography showed that both the neutral aro- 
matics fractions and saturates fractions from all of the runs are 
extremely similar regardiess of the coal concentration or coal type. 
The neutral aromatics fractions were further separated by ring 
number separation. Chromatograms were again very similar re- 
gardless of the initial coal concentration or coal type with most 
material eluting in the 3-ring to 6-ring region. 


29156 (DOE/PC/88810—-11) Development of analytical 
procedures for coprocessing: Quarterly technical progress re- 
port, April 1, 1991—June 30, 1991. Green, J.B.; Anderson, R.P. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Jul 1991. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-88PC88810. Order 
Number DE94017931. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the contract is to improve understanding 
of the fundamental chemistry of coprocessing. A primary objective 
is to evaluate methods to distinguish between compound classes 
originating from coal versus those originating from petroleum resid 
while a corollary objective is to provide detailed knowledge on the 
composition of coprocessing products. This and the prior quarterly 
report summarize work conducted in support of the latter objective 
in which process development unit samples produced by HRI, Inc. 
were subjected to detailed analysis. Coprocessing resid samples 
selected for detailed analysis were made under constant conditions 
except for variations in coal concentration or in the coal (New Mex- 
ico subbituminous or Texas lignite). Separation of the resids into 
acid, base, saturate, and neutral-aromatic subtractions, separation 
of the neutral-aromatics by ring number and high temperature gas 
chromatography were discussed in the previous quarterly. This re- 
port includes results of nonaqueous titrations, elemental analyses 
and infrared spectroscopy. The hydrocarbon skeletons of saturated 
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hydrocarbons in the coprocessing resids appear to be fundamen- 
tally different than those of aromatic species. Neutral-aromatic 
fractions contain minor levels of sulfur compounds, an unknown 
proportion of ether or other oxygen-containing species, and major 
concentrations of aromatic hydrocarbons containing from 3 to 7 
aromatic rings. Base fractions contain predominantly single nitrogen 
compounds of azaarene or aminoaromatic type. Aminoaromatics 
(compounds analogous to aniline) are present in significant 
amounts in products made from New Mexico subbituminous coal 
but are nearly absent in the Texas lignite product. Acid fractions 
contain appreciable quantities of pyrrolic benzologs, but surpris- 
ingly low concentrations of compounds with a free OH group. 


0205 Products and By-Products 
Refer also to citation(s) 29040, 30195, 30196, 30199 


29157 (CEA-CONF-11825) Flow measurement of a two 
phase discharge propane. Hervieu, E. CEA Centre d'Etudes de 
Grenoble, 38 (France). Dept. de Thermohydraulique et de 
Physique. 1994. 11p. (in French). (CONF-9404201—1: Measure- 
ment and control of flow in ducts, Grenoble (France), 20-21 Apr 
1994). Order Number DE94791518. Source: OSTI; NTIS (US 
Sales Only). 

In order to study the decompression of a storage gasometer 
propane, one experimental setting up at small scale integration has 
been carried out. In the course of the gasometer emptying the 
propane flowing may be successively single phase liquid, two 
phase then single phase gas. The power to weight ratio flow is 
measured owing to the combination of two sensors. The first is a 
voluminal flowmeter with a particularly well fitted turbine to two 
phase discharges, because of its very weak inertia rotor being able 
to support very high accelerations. The second sensor is a densito- 
meter with capacitive impedance, measuring the presence rate of 
vapor in the two phase flowing mixture. We show a detailed de- 
scription of these sensors, of their individual gauging and of their 
final use. 9 refs., 8 figs. 
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29158 (NGI-Pub—184, pp. 17-25) Reliability of an engineer- 
ing system under a strong earthquake with application to 
offshore platforms. Nadim, F. (Norwegian Geotechnical Institute, 
Oslo (Norway)); Gudmestad, O.T. Norges Geotekniske Inst., Oslo 
(Norway). Sep 1992. (CONF-9009133-: 9. European conference 
on earthquake engineering, Moscow (USSR), 11-16 Sep 1990). In 
Publication no. 184. 49p. Order Number DE94783346. Source: 
OSTI; NTIS. 

This paper presents a method developed for the performance 
evaluation of an engineering system during a strong earthquake. 
The seismic reliability of the system is evaluated by considering 
the different possible failure modes, and seismic reliability of the 
components of the system. The method is applied to the oil 
production system at the Statfjord Field in the North Sea. The ob- 
jective of the analysis is to document the system reliability and to 
investigate the effect of spatial variation of earthquake loading pa- 
rameters. It is shown, that when one accounts for the spatial 
variation of earthquake loading parameters, the probability of fail- 
ure of this system under the design earthquake is an order of 
magnitude smaller than the probability of failure of individual plat- 
forms at the Statfjord Field. 9 refs., 5 figs. 


0207 Economic, Industrial, and Business Aspects 


29159 (DOE/EIA-0109(94/08)) Petroleum supply monthly, 
August 1994. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 26 Aug 1994. 
149p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94017747. Source: OSTI; NTIS; GPO Dep. 

Data presented in the Petroleum Supply Monthly (PSM) describe 
the supply and disposition of petroleum products in the United 
States and major US geographic regions. The data series describe 
production, imports and exports, inter-Petroleum Administration for 
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Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States 
and the District of Columbia). The reporting universe includes 
those petroleum sectors in primary supply. Included are: petroleum 
refiners, motor gasoline blenders, operators of natural gas process- 
ing plants and fractionators, inter-PAD transporters, importers, and 
major inventory holders of petroleum products and crude oil. When 
aggregated, the data reported by these sectors approximately rep- 
resent the consumption of petroleum products in the United States. 
Data presented in the PSM are divided into two sections: Sum- 
mary Statistics and Detailed Statistics. 


29160 (DOE/EIA-0380(94/08)) Petroleum marketing 
monthly, August 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 15 
Aug 1994. 199p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94017311. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Marketing Monthly (PMM) provides information 
and statistical data on a variety of crude oils and refined petroleum 
products. The publication presents statistics on crude oil costs and 
refined petroleum products sales for use by industry, government, 
private sector analysts, educational institutions, and consumers. 
Data on crude oil include the domestic first purchase price, the 
f.o.b. and landed cost of imported crude oil, and the refiners’ acqui- 
sition cost of crude oil. Refined petroleum product Sales data 
include motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane. The Petroleum Marketing Division, Office 
of Oil and Gas, Energy Information Administration ensures the ac- 
curacy, quality, and confidentiality of the published data in the 
Petroleum Marketing Monthly. 


0208 Waste Management 
Refer also to citation(s) 29057 


29161 (DOE/MT/92005-9) Development of a membrane- 
based process for the treatment of oily waste waters: Final 
report, March 4, 1992—March 5, 1994. McCray, S.B. Bend Re- 
search, Inc., OR (United States). 25 May 1994. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92MTS2005. Order Number DE94018795. Source: OSTI; NTIS; 
GPO Dep. 

This is a final report from Bend Research, Inc., (BRI) to the U.S. 
Department of Energy (DOE) for work performed under Contract 
No. DE-AC22-92MT92005, titled “Development of a Membrane- 
Based Process for the Treatment of Oily Waste Waters.” This 
report covers the period from March 4, 1992, to March 5, 1994. 
The overall goal of this program was to develop an economical 
oily-water treatment system based on reverse osmosis (RO). The 
RO system would be used to (1) reduce oil production costs by re- 
ducing the volume of waste water that must be disposed of, (2) 
form the basis of a generic waste-water treatment system that can 
easily be integrated into oil-field operations, especially at produc- 
tion facilities that are small or in remote locations; and (3) produce 
water clean enough to meet existing and anticipated environmental 
regulations. The specific focus of this program was the develop- 


ment of a hollow-fiber membrane module capable of treating oily 
waste waters. 


29162 (DOE/MT/92008-8) Evaluation of the freeze-thaw/ 
evaporation process for the treatment of produced waters: 
Quarterly technical progress report, April 1, 1994—June 30, 
1994. Boysen, J.; Morotti, J. Resource Technology Corp., Laramie, 
WY (United States). Jul 1994. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92MT92009. 
Order Number DE94018777. Source: OSTI; NTIS; GPO Dep. 

The use of freeze-crystallization is being increasingly acknowl- 
edged as a low-cost, energy-efficient method for purifying 
contaminated water. Freeze-crystallization has been shown to be 
effective in removing a wide variety of contaminants from water. 
Water purification by using natural conditions to promote freezing 
appears to be an extremely attractive process for the treatment of 
contaminated water in many areas where natural climatic condi- 
tions will seasonally promote freezing. The natural freezing process 





can be coupled with natural evaporative processes to treat oil and 
gas produced waters year-round in regions where subfreezing tem- 
peratures seasonally occur. The objectives of this research are 
related to development of a commercially-economic natural freeze- 
thaw/evaporation (FTE) process for the treatment and purification 
of water produced in conjunction with oil and gas. 


29163 (DOE/MT/92010-5) Wetland treatment of oll and gas 
well wastewaters: Quarterly technical report, August 25, 1993- 
November 24, 1993. Kadlec, R.H.; Srinivasan, K.R. Michigan 
Univ., Ann Arbor, MI (United States). Dept. of Chemical Engineer- 
ing. 28 Dec 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92MT92010. Order Number 
DE94018827. Source: OSTI; NTIS; GPO Dep. 

This report presents results from studies of the uptake of Cu(II) 
and phenol by laboratory-type wetlands. The uptake of Cu(II) fol- 
lows a tri-phasic behavior. The addition of peat was observed to 
have only a minimal effect on Cu(Il) uptake. On the other hand, 
phenol sorption was favorably modified by addition of peat. 
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29164 (DOE/MT/92004—7) State and National Energy and 
Environmental Risk Analysis Systems for underground injec- 
tion control: Summary annual report, April 1992—April 1993. 
Haas, M.R. ICF Resources, Inc., Fairfax, VA (United States). Apr 
1993. 2ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92MT92004. Order Number 
DE94018761. Source: OSTI; NTIS; GPO Dep. 

ICF Resources’ project, entitled “State and National Energy and 
Environmental Risk Analysis Systems for Underground Injection 
Control” includes two primary tasks (development of state and na- 
tional systems respectively) and a technology transfer element. 
The state system was designed to assist states with data manage- 
ment related to underground injection control (UIC). However, 
during the current period, external changes (primarily pending reg- 
ulatory changes at the federal level) have made the risk 
assessment protocol aspect of the state system of increased im- 
portance relative to data management. This protocol would assess 
the relative risk of groundwater contamination due to UIC activities 
in various areas of the state. The risk assessment system could be 
used to assist states in allocating scarce resources and potentially 
could form the analytical basis of a state variance program to re- 
spond to pending federal regulatory changes. Consequently, a 
substantial portion of the effort to date has been focused on this 
aspect of the project, The national energy and environmental risk 
analysis system (EERAS) is designed to enhance DOE's analytical 
capabilities. This concept will be demonstrated using UIC data. The 
initial system design for EERAS has been completed but may be 
revised based on input from DOE and on the pending UIC regula- 
tory changes. Data have been collected and organized and can be 
input once the file structure is finalized. The further development 
options for EERAS defined as part of this project will allow for the 
full development of the system beyond the current prototype phase 
which will enhance DOE’s analytical capabilities for responding to 
regulatory initiatives and for evaluating the benefits of risk-based 
regulatory approaches. 


29165 (DOE/MT/92004—9) State and National Energy and 
Environmental Risk Analysis Systems for underground injec- 
tion control: Quarterly report, April 1, 1994—July 31, 1994. ICF 
Resources, Inc., Fairfax, VA (United States). 15 Jul 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92004. Order Number DE94018760. Source: 
OSTI; NTIS; GPO Dep. 

This task involves developing a preliminary national energy and 
environmental risk analysis system (EERAS). An analytical 
methodology for nationwise estimation of potential for USDW con- 
tamination from underground injection and the current and future 
resource potential associated with these areas of concern will be 


developed. 
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29166 (DOE/MT/92004—10) State and National Energy and 
Environmental Risk Analysis Systems for Underground Injec- 
tion Control: Summary annual report, April 1993—April 1994. 
Smith, G.E. ICF Resources, Inc., Fairfax, VA (United States). Apr 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-92MT92004. Order Number DE94018759. 
Source: OSTI; NTIS; GPO Dep. 

ICF Resources’ project, entitled “State and National Energy and 
Environmental Risk Analysis Systems for Underground Injection 
Control” originally included two primary tasks (development of state 
and national systems respectively) and a technology transfer ele- 
ment. The state system was planned to assist states with data 
management related to underground injection control (UIC). How- 
ever, during the current period, a change was received to the 
Statement of Work which discontinued work on this task. Prior to 
discontinuation, the concept for a protocol that would assess the 
relative risk of groundwater contamination due to UIC activities in 
various areas of a state was developed. A risk assessment proto- 
col similar to that designed could be used to assist states in 
allocating scarce resources and potentially could form the analyti- 
cal basis of a state variance program. The national energy and 
environmental risk analysis system (EERAS) is designed to 
enhance DOE's analytical capabilities. This concept will be demon- 
strated using UIC data. The initial system design for EERAS has 
been completed but may be revised based on input from DOE and 
on the pending UIC regulatory changes. Data have been collected 
and organized and can be input once the file structure is finalized. 
The further development options for EERAS defined as part of this 
project will allow for the full development of the system beyond the 
current prototype phase, which will enhance DOE's analytical capa- 
bilities for responding to regulatory initiatives and for evaluating the 
benefits of risk-based regulatory approaches. 


29167 (INIS-BR-3403) The oil industry and his environ- 
mental impacts in the Amazon region -local study: Urucu and 
Jurua. Souza Junior, A.B. de. Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. Apr 1991. 141p. (In Portuguese). Order 
Number DE94636433, Source: OSTI; NTIS (US Sales Only); INIS. 

The oil exploration and production, from the point of view of the 
main interactions with the environment, in the Amazon Region con- 
sidering as reference the performance of PETROBRAS in the 
areas of the Urucu and Jurua rivers, in the Middle Solimoes, in the 
State of Amazonas are described. The paper comprises basically 
two sections. The first one is divided into four topics that refer to 
the analysis of prospecting, drilling, production and oil transporta- 
tion. The second section of this work is more concerned to the 
analysis of the local and regional repercussions and expectations 
in the social and economical level, after the Urucu and Jurua areas 
were confirmed as another Brazilian oil province. (author). 


29168 (NGI-Pub-187) Publication no. 187. Norges 
Geotekniske Inst., Oslo (Norway). Sep 1992. 91p. Order Number 
DE94783345. Source: OST]; NTIS; INIS. 


Separate abstracts were prepared for two papers of this publica- 
tion, 


29169 (NGI-Pub—187, pp. 3-8) In situ bioremediation of oil 
pollution in the unsaturated zone. Breedveld, G.D. (Norwegian 
Geotechnical Institute, Oslo (Norway)); Kolstad, P.; Hauge, A.; Bri- 
seid, T.; Broenstad, B. Norges Geotekniske Inst., Oslo (Norway). 
Sep 1992. (CONF-9111342-: 5. international NATO/CCMS pilot 
study conference, Washington, DC (United States), 18-22 Nov 
1991). In Publication no. 187. 91p. Order Number DE94783345. 
Source: OSTI; NTIS. 

Leakage of an underground storage tank at the Trandum Army 
Base caused a 20.000 liter spill of fuel oil. Several options for re- 
mediation have been evaluated. In situ bioremediation was chosen 
as the most cost effective and realistic method and was evaluated 
in detail. Preliminary laboratory studies showed that a large num- 
ber of hydrocarbon degrading micro-organism are present and that 
good degradation rates can be obtained with the addition of a nitro- 
gen and phosphorus source. Since July 1991 a full scale bioventing 
installation has been in operation. The preliminary monitoring re- 
sults give an indication of biological activity. 8 refs., 6 figs., 2 tabs. 


ERA Vol. 19, No. 11 35 





02 PETROLEUM 
0220 Transport, Handling, and Storage 


0220 Transport, Handling, and Storage 


Refer also to citation(s) 29157 


29170 (DOE/ER/14352—-1, pp. 777-780) Evaluating the 
effects of the number of caverns on the performance of under- 
ground oil storage facilities. Hoffman, E.L. (Sandia National 
Labs., Albuquerque, NM (United States)); Ehgartner, B.L. Wiscon- 
sin Univ., Madison, WI (United States). 1993. DOE Contract 
AC04-76DP00789. (CONF-930644—Vol.2: 34. US symposium on 
rock mechanics, Madison, WI (United States), 27-30 Jun 1993). In 
Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. Or- 
der Number DE94014602. Source: OSTI; NTIS. 

The US Strategic Petroleum Reserve (SPR) is an oil storage fa- 
cility created to reduce the vulnerability of the United States to 
interruptions in foreign oil supply. The SPR currently stores approx- 
imately 570 million barrels (MMb) of crude oil in underground 
caverns in salt domes at five sites located along the Gulf of Mex- 
ico. The SPR cavern fields vary in size from 6 to 22 caverns. At 
the request of Congress, the Department of Energy (DOE) is in- 
vestigating possible expansion sites for the SPR. A cost benefit is 
obtained by increasing the number of caverns at existing sites 
since the required facilities for oil distribution are already in place. 
Consequently, the SPR is interested in how the time dependent 
deformation (creep) of leached caverns is affected by the number 
of caverns in a site. This paper evaiuates the effect of the number 
of caverns in an SPR field on surface subsidence, storage losses, 
and cavern integrity. These performance parameters were pre- 
dicted for cavern fields containing 1, 7, 19, and an infinite number 
of caverns using three-dimensional (3D) finite-element computa- 
tions. Comparisons of predictions with field subsidence 
measurements demonstrate that 3D modeling is required to accu- 
rately investigate the performance of a multi-cavern SPR site. 
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29171 (DOE/MC/11076-3829) Natural gas cleanup: Evalua- 
tion of a molecular sieve carbon as a pressure swing 
adsorbent for the separation of methane/nitrogen mixtures. 
Grimes, R.W. Western Research Inst., Laramie, WY (United 
States). Jun 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-86MC11076. Order Number 
DE94012263. Source: OSTI; NTIS; GPO Dep. 

This report describes the results of a preliminary evaluation to 
determine the technical feasibility of using a molecular sieve car- 
bon manufactured by the Takeda Chemical Company of Japan in a 
pressure owing adsorption cycle for upgrading natural gas 
(methane) contaminated with nitrogen. Adsorption tests were con- 
ducted using this adsorbent in two, four, and five-step adsorption 
cycles. Separation performance was evaluated in terms of product 
purity, product recovery, and sorbent productivity for all tests. The 
tests were conducted in a small, single-column adsorption appara- 
tus that held 120 grams of the adsorbent. Test variables included 
adsorption pressure, pressurization rate, purge rate and volume, 
feed rate, and flow direction in the steps from which the product 
was collected. Sorbent regeneration was accomplished by purging 
the column with the feed gas mixture for all but one test series 
where a pure methane purge was used. The ratio between the vol- 
umes of the pressurization gas and the purge gas streams was 
found to be an important factor in determining separation perfor- 
mance. Flow rates in the various cycle steps had no significant 
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effect. Countercurrent flow in the blow-down and purge steps im- 
proved separation performance. Separation performance appears 
to improve with increasing adsorption pressure, but because there 
are a number of interrelated variables that are also effected by 
pressure, further testing will be needed to verify this. The work 
demonstrates that a molecular sieve carbon can be used to sepa- 
rate a mixture of methane and nitrogen when used in a pressure 
swing cycle with regeneration by purge. Further work is needed to 
increase product purity and product recovery. 


29172 (DOE/MC/28130-3759) Tight gas reservoirs: A vi- 
sual depiction. Scotia Group, Inc., Dallas, TX (United States). Dec 
1993. 124p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-91MC28130. Order Number 
DE94004129. Source: OSTI; NTIS; GPO Dep. 

Future gas supplies in the US will depend on an increasing con- 
tribution from unconventional sources such as overpressured and 
tight gas reservoirs. Exploitation of these resources and their con- 
version to economically producible gas reserves represents a 
major challenge. Meeting this challenge will require not only the 
continuing development and application of new technologies, but 
also a detailed understanding of the complex nature of the reser- 
voirs themselves. This report seeks to promote understanding of 
these reservoirs by providing examples. Examples of gas produc- 
tive overpressured tight reservoirs in the Greater Green River 
Basin, Wyoming are presented. These examples show log data 
(raw and interpreted), well completion and stimulation information, 
and production decline curves. A sampling of wells from the Lewis 
and Mesaverde formations are included. Both poor and good wells 
have been chosen to illustrate the range of productivity that is ob- 
served. The second section of this document displays decline 
curves and completion details for 30 of the best wells in the 
Greater Green River Basin. These are included to illustrate the po- 
tential that is present when wells are fortuitously located with 
respect to local stratigraphy and natural fracturing, and are suc- 
cessfully hydraulically fractured. 


29173 (DOE/METC/C-94/7133) Gas-field deliverability fore- 
casting: A coupled reservoir simulator and surface facilities 
model. Trick, M.D. (Neotechnology Consultants Ltd. (United 
States)); Agarwal, R.; Ammer, J.R.; Mercer, J.C.; Harris, R.P. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-940688-1: 45. annual technical meeting of The 
Petroleum Society of CIM and annual technical conference of 
AOSTRA, Calgary (Canada), 12-15 Jun 1994). Order Number 
DE94016855. Source: OSTI; NTIS; GPO Dep. 

To determine if a gas contract can be satisified now and in the 
future, it is necessary to forecast the performance of the gas reser- 
voir, the gas inflow into the sandface, the multiphase pressure 
losses in the wellbore and gathering system and the field facilities. 
Surface production models which rigorously model from the sand- 
face to the plant gate are available. However, these surface 
packages model reservoirs simply, in most cases as tank-type 
reservoirs. Comprehensive 3 dimensional reservoir simulators are 
available, but typically only include simple surface networks which 
don’t adequately model multiphase flow in complex gathering sys- 
tems. This paper describes the procedures used in a joint venture 
by two software vendors to combine an existing reservoir simulator 
and an existing surface facilities model into a single forecasting 
tool. Relatively small changes were made to each program. In the 
new model, the black oil reservoir simulator provides the formation 
pressure and water to gas ratio for each well. The surface facilities 
model then calculates the multiphase flow pressure losses in the 
wellbore and gathering system, plus the corresponding flow rates 
for each well. The actual production required from each well to sat- 
isfy the pipeline contractual requirements, over each time step, is 
computed by the surface facilities model and relayed back to the 
reservoir simulator. The time step is determined dynamically ac- 
cording to the requirements of each program. The performance 
and results from the coupled model are compared to that of run- 
ning each model separately for a gas storage field in the USA and 
for a gas production field with bottom-water. It is shown that run- 
ning each model separately does not account for all the factors 
affecting the forecast. 
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29174 (CONF-9309257—Vol.1, pp. 193-214) Methyl chloride 
via oxyhydrochlorination of methane. Naasz, B.M.; Smith, J.S.; 
Knutson, C.G.; Jarvis, R.F.; Ferguson, S.P. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). [1993]. DOE Contract 
AC22-91PC91030. Contract 5091-222-2300. From Coal liquefac- 
tion and gas conversion contractor's review conference; Pittsburgh, 
PA (United States); 27-29 Sep 1993. In Coal liquefaction and gas 
conversion: Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

Recent effort on the development of a commercially feasible oxy- 
hydrochiorination route to CH3Cl has dealt with a variety of 
technical challenges. Work has proceeded on the engineering de- 
velopment of a PDU to evaluate the process. Several technical 
development issues have been associated with this development. 
The key results from our work on these issues over the past year 
have been two fold. First, a laboratory scale demonstration was 
completed of a product recovery system that has the potential to 
solve the engineering challenge of removing the product. CHCl 
from the large amount of non-condensible gases that are in the re- 
actor effluent. This is an unavoidable situation in this relatively low 
conversion process. This recovery process is the key economic 
driver in process capital expenditure. This system will be demon- 
strated at the PDU scale. Second, a promoted Cu based catalyst 
system with sufficient metal loading to achieve the desired activity 
was demonstrated. The technical advance with this catalyst is that 
it is a low metal loading catalyst. This has the impact of restricting 
the catalyst activity to the desired amount is to limit the selectivity 
and deactivation problems associated with the large exotherms 
found while using high metal loading catalysts under the conditions 
necessary for realistic process operation. It is of clear benefit to 
use the lower metal loading as long as necessary activity can be 
demonstrated and sustained. Future work will focus on long term 
stability improvements for this new catalyst. 
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29175 (NEI-DK-1623) Evaluation of gas alarms. Teknisk 
note, 2/1994. Pedersen, P. Dansk Gasteknisk Center A/S, Hoer- 
sholm (Denmark). May 1994. 21p. (In Danish). Order Number 
DE94790719. Source: OSTI; NTIS. 

The quality of gas (inflammable and toxic) and carbon monoxide 
alarms is investigated, also in relation to private households where 
a specified risk exists. In Denmark these alarms can be purchased 
in shops selling building materials or electric appliances and at 
ironmongers. The ones examined did not exceed 1000 Danish kro- 
ner in price. It was also attempted to estimate the probable service 
life of the alarm systems. It was concluded that the most effective 
gas alarm was Oldham DOMAGAZ and the most efficient alarm for 
carbon monoxide leakage was Miljoetech’s alarm. Jo-el gas alarm 
is a cheaper alternative. (AB) 
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29176 (DOE/EIA-0130(94/08)) Natural gas monthly, August 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 24 Aug 1994. 140p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94017955. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 


29177 (DOE/EIA-0560(94)) Natural gas 1994: Issues and 
trends. USDOE Energy Information Administration, Washington, 
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DC (United States). Office of Oil and Gas. Jul 1994. 159p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94017190. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides an overview of the natural gas industry in 
1993 and early 1994 (Chapter 1), focusing on the overall ability to 
deliver gas under the new regulatory mandates of Order 636. In 
addition, the report highlights a range of issues affecting the 
industry, including: restructuring under Order 636 (Chapter 2); ad- 
justments in natural gas contracting (Chapter 3); increased use of 
underground storage (Chapter 4); effects of the new market on the 
financial performance of the industry (Chapter 5); continued im- 
pacts of major regulatory and legislative changes on the natural 
gas market (Appendix A). 
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29178 (CONF-9305277-1) Practical aspects of acoustic 
plastic pipe location. Huebler, J.E. (institute of Gas Technology, 
Chicago, IL (United States)); Campbell, B.K.; Ching, G.K. Institute 
of Gas Technology, Chicago, IL (United States). [1993]. 14p. Spon- 
sored by Institute of Gas Technology, Chicago, IL (United States). 
From 1993 American Gas _ Association (AGA)  distribu- 
tion/transmission conference; Orlando, FL (United States); 16-19 
May 1993. Source: OSTI; Institute of Gas Technology, 3424 S. 
State St., Chicago, IL 60616. 

Many gas distribution company operation and maintenance activ- 
ities require precise knowledge of the location of buried plastic 
piping. Plastic pipe cannot be located if the tracer wire is gone or 
was never installed. Under sponsorship of the Southern California 
Gas Company, IGT successfully demonstrated an acoustic plastic 
pipe location technique and is developing the technique into a 
practical field instrument an acoustic signal is injected directly into 
the gas at a service. The acoustic signal travels in the gas in the 
pipes, not in the pipe wall. As the acoustic wave travels along the 
pipe, some of the sound radiates from the pipe through the soil to 
the surface of the ground. An array of sensors on the surface of 
the ground perpendicular to the pipe detects the acoustic signal, 
thereby locating the Pipe. Two different acoustic measurements are 
used. The first measurement locates the pipe to within + 3-ft. Then 
the second technique determines the location of the pipe to within 
+ 6-in. 
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29179 (CONF-9305277—2) Compressed natural gas mea- 
surement issues. Blazek, C.F.; Kinast, J.A.; Freeman, P.M. 
Institute of Gas Technology, Chicago, IL (United States). [1993]. 
11p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States). From 1993 American Gas Association (AGA) distri- 
bution/transmission conference; Orlando, FL (United States); 16-19 
May 1993. Source: OSTI; Institute of Gas Technology, 3424 S. 
State St., Chicago, IL 60616. 

The Natural Gas Vehicle Coalition's Measurement and Metering 
Task Group (MMTG) was established on July ist, 1992 to develop 
suggested revisions to National Institute of Standards & Technol- 
ogy (NIST) Handbook 44-1992 (Specifications, Tolerances, and 
Other Technical Requirements for Weighing and Measuring 
Devices) and NIST Handbook 130-1991 (Uniform Laws & Regula- 
tions). Specifically, the suggested revisions will address the sale 
and measurement of compressed natural gas when sold as a mo- 
tor vehicle fuel. This paper briefly discusses the activities of the 
MMTG and its interaction with NIST. The paper also discusses the 
Institute of Gas Technology's (IGT) support of the MMTG in the 
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area of natural gas composition, their impact on metering technol- 
ogy applicable to high pressure fueling stations as well as 
conversion factors for the establishment of “gallon gasoline equiva- 
lent” of natural gas. The final portion of this paper discusses IGT’s 
meter research activities and its meter test facility. 
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29180 (DOE/MC/11076-3830) Investigation of the use of a 
recycle stream to mediate hydrogen transfer to improve the 
conversion of eastern oil shale to liquid products. Barbour, 
F.A.; Guffey, F.D.; Thomas, K.P.; Blake, R.F. Western Research 
Inst., Laramie, WY (United States). Jun 1944. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
86MC11076. Order Number DE94012264. Source: OSTI; NTIS; 
GPO Dep. 

The processing of eastern oil shale has long been known to re- 
quire the addition of hydrogen to increase the oil yield. Several 
researchers, have investigated the use of both high pressure hy- 
drogen and hydrogen donor solvents. Much of the donor solvent 
work has used pure,compounds such as tetralin and has not ad- 
dressed the use of-a more realistic solvent such as one derived 
from the production process itself. The work reported herein is for 
the research Task 1.2.2, Process Studies, in the Annual Project 
Plan, October |, 1990-September 30, 1991, of the Cooperative 
Agreement. In the study, a shale oil-derived, recycle oil was used 
to mediate the transfer of hydrogen to eastern oil shale. The work 
was divided into two main parts which correspond to the two main 
portions of the Hydrogen-Extraction (H-E™) process: (1) the shale 
oil extraction which involves the use of a donor solvent to aid in 
the extraction of the shale oil and (2) the regeneration of the donor 
solvent to a hydrogen-rich state ready for recycle. The results of 
the investigation to evaluate shale oil extraction using a shale oil- 
derived donor solvent suggest that temperature had the, greatest 
effort on organic conversion. At a temperature of 425°C (197°F), a 
yield of 130% of Fischer assay was obtained using tetralin as a 
donor solvent. At the same temperature, only 110% of Fischer as- 
say could be obtained using a middle distillate as a donor solvent. 


29181 (DOE/MC/26268-3748) The extraction of bitumen 
from western tar sands: Annual report, July 1990—July 1991. 
Oblad, A.G.; Bunger, J.W.; Deo, M.D.; Hanson, F.V.; Miller, J.D.; 
Seader, J.D. Utah Univ., Salt Lake City, UT (United States). Apr 
1992. 451p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-89MC26268. Order Number 
DE94004123. Source: OSTI; NTIS; GPO Dep. 

Contents of this report include the following: executive summary; 
characterization of the native bitumen from the Whiterocks oil sand 
deposit; influence of carboxylic acid content on bitumen viscosity; 
water based oil sand separation technology; extraction of bitumen 
from western oil sands by an energy-efficient thermal method; 
large- diameter fluidized bed reactor studies; rotary kiln pyrolysis of 
oil sand; catalytic upgrading of bitumen and bitumen derived lig- 
uids; ebullieted bed hydrotreating and hydrocracking; super critical 
fluid extraction; bitumen upgrading; 232 references; Appendix A- 
Whiterocks tar sand deposit bibliography; Appendix B—Asphalt 
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Ridge tar sand deposit bibliography; and Appendix C—University of 
Utah tar sands bibliography. 


29182 (DOE/MC/27286-3851) The development of an inte- 
grated multistage fluid bed retorting process: Quarterly report, 
January 1994—March 1994. Carter, S.; Stehn, J.; Vego, A.; Gra- 
ham, U. Kentucky Univ., Lexington, KY (United States). Center for 
Applied Energy Research. Jul 1994. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-90MC27286. 
Order Number DE94012282. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made on the development 
of an integrated multistage fluidized bed retorting process (KEN- 
TORT il) during the period of January 1, 1994 through March 31, 
1994 under Cooperative Agreement No. DE-FC21-90MC27286 
with the Morgantown Energy Technology Center, U.S. Department 
of Energy. The KENTORT Ii process includes integral fluidized bed 
zones for pyrolysis, gasification, and combustion of the oil shale. 
The purpose of this program is to design and test the KENTORT II 
process at the 50-lb/hr scale. Modifications to the system were 
completed that improved the start-up burner system and reduced 
thermal losses. Final shakedown tests were performed that demon- 
strated gasification zone and combustion zone temperatures of 800 
and 900°C, respectively, at a raw shale feed rate of 50 lb/hr. Ash 
agglomeration and slagging was encountered during some of these 
tests, and these materials were analyzed by scanning electron mi- 
croscopy and energy dispersive X-ray analysis. By limiting the 
combustion plenum chamber to 1100°C during heat up and by 
maintaining sufficient solid recycle to the combustor, it is believed 
that ash agglomeration difficulties will be eliminated. 
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29183 (CONF-921142-9) Characterization of asphalt addi- 
tive produced from hydroretorted Alabama shale. Rue, D.M.; 
Roberts, M.J. Institute of Gas Technology, Chicago, IL (United 
States). [1992]. 9p. Sponsored by USDOE, Washington, DC 
(United States). From Eastern oil shale symposium; Lexington, KY 
(United States); 13-15 Nov 1992. Order Number DE94017671. 
Source: OSTI; NTIS; GPO Dep. 

Shale oil, produced from beneficiated Alabama shale by pressur- 
ized fluidized-bed hydroretorting, was fractionated to produce shale 
oil asphalt additives (SOA). Three shale oil fractions boiling above 
305°C were added to standard AC-20 asphalt to improve pave- 
ment properties. The physical properties and aging characteristics 
of AC-20 asphalt binder (cement) containing SOA are similar to 
those of unmodified AC-20 asphalt binder. Asphalt pavement bri- 
quettes made with AC-20 asphalt binder containing 5 to 10 percent 
SOA have superior resistance to freeze-thaw cracking and a 
greater retention of tensile strength when wet compared to pave- 
ment briquettes containing AC-20 binder alone. 


29184 (CONF-921142-11) Physical and thermal properties 
and leaching characteristics of a beneficiated eastern oil shale 
hydroretorted in the PFH process. Mensinger, M.C. (Institute of 
Gas Technology, Chicago, IL (United States)); Budiman, J.S. Insti- 
tute of Gas Technology, Chicago, IL (United States). [1992]. 11p. 
Sponsored by Institute of Gas Technology, Chicago, IL (United 
States); USDOE, Washington, DC (United States). From Eastern oil 
shale symposium; Lexington, KY (United States); 13-15 Nov 1992. 
Source: OSTI; Institute of Gas Technology, 3424 South State Str., 
Chicago, IL 60616. 

The preferred feedstocks for the Institute of Gas Technology's 
(IGT) Pressurized Fluidized-Bed Hydroretorting (PFH) process are 
beneficiated Eastern US oil shales. After hydroretorting, the benefi- 
ciated shale is combusted to generate process and export power. 
Before hydroretorting and after combustion the shale will be stored 
in large embankments. The design and characteristics of these em- 
bankments depends on the physical, thermal, and leaching 
properties of the raw and spent shales. IGT and the Illinois Institute 
of Technology conducted tests to determine the physical and 
thermal properties and leaching characteristics of samples of bene- 
ficiated and thermally processed Alabama shale. The physical and 
thermal properties determined include permeability, compressibility, 





compactability, consolidation, shear stress, cohesion, thermal con- 
ductivity, and liquid and plastic limits. Tests were conducted on 
samples of raw, hydroretorted, hydroretorted and combusted 
(H&C), and the results show that the physical properties of raw 
and thermally processed beneficiated shale are considerably differ- 
ent. Leachability test results show that none of the thermally 
processed shale samples exhibited the toxicity characteristic [per 
the Toxicity Characteristic Leaching Procedure (TCLP)]. Combus- 
tion and agglomeration reduced the levels of metals leached from 
the H&C and H&A shale samples during TCLP tests. Overall, stor- 
age of raw and spent beneficiated shales in embankments will not 
result in significant environmental impacts. 
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29185 (CONF-921142—10) Combustion characteristics of 
hydroretorted Alabama oil shale. Roberts, M.J.; Rue, D.M.; Lau, 
F.S. Institute of Gas Technology, Chicago, IL (United States). 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). From Eastern oil shale symposium; Lexington, KY (United 
States); 13-15 Nov 1992. Order Number DE94017672. Source: 
OSTI; NTIS; GPO Dep. 

Pressurized fluidized-bed hydroretorting of beneficiated Eastern 
US oil shale leaves sufficient carbon (15 to 27 wt %) in the retorted 
shale to warrant utilization of that calorific vaiue by combustion. A 
sample of hydroretorted shale from a bench-scale unit test (oil 
yield was 233 % of Fischer Assay) was used as a feedstock for 
combustion tests using air. The tests were conducted at 815° to 
1080°C, 0.1 to 7 MPa and residence times from 1 to 30 minutes in 
a thermobalance unit and a continuous (0.5 kg/h) fluidized-bed 
laboratory-scale unit. Thermobalance tests indicate that combustion 
of the shale begins at 260° to 315°C depending on the oxygen 
partial pressure used. Carbon conversions up to 100% with greater 
than 99.5 % recovery of the gross calorific value of the shale were 
achieved. 
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29186 (DOE/EIA-0478(93)) Uranium industry annual 1993. 
USDOE Energy Information Administration, Washington, DC 
(United States). Sep 1994. 117p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94018625. Source: 
OSTI; NTIS; INIS; GPO; GPO Dep. 

Uranium production in the United States has declined dramati- 
cally from a peak of 43.7 million pounds U3;0, (16.8 thousand 
metric tons uranium (U)) in 1980 to 3.1 million pounds U3Og, (1.2 
thousand metric tons U) in 1993. This decline is attributed to the 
world uranium market experiencing oversupply and intense compe- 
tition. Large inventories of uranium accumulated when optimistic 
forecasts for growth in nuclear power generation were not realized. 
The other factor which is affecting U.S. uranium production is that 
some other countries, notably Australia and Canada, possess 
higher quality uranium reserves that can be mined at lower costs 
than those of the United States. Realizing its competitive advan- 
tage, Canada was the world’s largest producer in 1993 with an 
output of 23.9 million pounds U30, (9.2 thousand metric tons U). 
The U.S. uranium industry, responding to over a decade of declin- 
ing market prices, has downsized and adopted less costly and 
more efficient production methods. The main result has been a 
suspension of production from conventional mines and mills. Since 
mid-1992, only nonconventional production facilities, chiefly in situ 
leach (ISL) mining and byproduct recovery, have operated in the 
United States. In contrast, nonconventional sources provided only 
13 percent of the uranium produced in 1980. ISL mining has devel- 
oped into the most cost efficient and environmentally acceptable 
method for producing uranium in the United States. The process, 
also Known as solution mining, differs from conventional mining in 
that solutions are used to recover uranium from the ground without 
excavating the ore and generating associated solid waste. This ar- 
ticle describes the current ISL Yang technology and its regulatory 
approval process, and provides an analysis of the factors favoring 
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ISL mining over conventional methods in a declining uranium mar- 
ket. 


29187 (INIS-AR-075) Forecast of environmental impact in 
the evaluation of Cerro Solo nuclear mine. Gallucci, A.R. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Exploracion. 1993. 10p. (In Spanish). (CONF- 
9310350—-: 4. Argentine congress on radioprotection, Mendoza 
(Argentina), 6-8 Oct 1993). Order Number DE94635120. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

This work presents a project for the study of the environmental 
impact of the Cerro Solo uranium mine. The survey is to be carried 
out performing different kinds of studies: mineralization, tectonics, 
hydrogeology, preliminary studies on different exploitation methods, 
costs, reserves estimation, economical studies and preliminary 
studies on possible environmental impacts. (author). 24 refs., 1 fig., 
1 tab. 
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29188 (BARC—1993/P/007) Fuel Chemistry Division annual 
progress report for 1989. Singh Mudher, K.D. (comp.) (Bhabha 
Atomic Research Centre, Bombay (india). Fuel Chemistry Div.). 
Bhabha Atomic Research Centre, Bombay (India). 1993. 164p. Or- 
der Number DE94634913. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The progress report gives a brief description of the various activ- 
ities of the Fuel Chemistry Division of Bhabha Atomic Research 
Centre, Bombay for the year 1989. The descriptions of activities 
are arranged under the headings: Fuel Development Chemistry, 
Chemical Quality Control, Chemistry of Actinides, Sol-Gel process 
for the non Nuclear Ceramics and Studies related to Nuclear Mate- 
rial Accounting.At the end of the report, a list of papers published 
in journals and presented at various conferences/symposia is also 
given. (author). 69 tabs., 6 figs. 


29189 (BARC—1993/P/008) Fuel Chemistry Division annual 
progress report for 1990. Vaidyanathan, R. (ed.) (Bhabha Atomic 
Research Centre, Bombay (india). Fuel Chemistry Division). 
Bhabha Atomic Research Centre, Bombay (India). 1993. 161p. Or- 
der Number DE94634914. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The progress report gives brief descriptions of the various activi- 
ties of the Fuel Chemistry Division of Bhabha Atomic Research 
Centre, Bombay for the year 1990. The descriptions of activities 
are arranged under the headings: Fuel Development Chemistry, 
Chemistry of Actinides, Quality Control of Nuclear Fuels, and stud- 
ies related to Nuclear Materials Accounting. At the end of the 
report, a list of papers published in journals and presented at vari- 
ous conferences/symposia is also given. (author). 7 figs., 52 tabs. 


29190 (DPW-55-407) Travel to FMPC for the meeting of 
the Thorium Working Committee: Trip report, September 20, 
1955. Hayes, E.E. Du Pont de Nemours (E.!.) and Co., Wilmington, 
DE (United States). 10 Oct 1955. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-772). Order Number DE94016978. Source: OSTI; NTIS; 
GPO Dep. 

A meeting of the Thorium Working Committee was held at FMPC 
on September 20, 1955. The current status of the thorium produc- 
tion ~rogram was aiscussed and a limited development and 
evaluation program was outlined which it is felt will (1) clear up 
some of the more important question marks in thorium metal qual- 
ity and (2) develop a more satisfactory method for processing solid 
metal scrap. The basic parts of this immediate program are (1) 
SRL would evaluate ingot sections of as-cast double arc-melted 
virgin metal in order to classify typical ingot defects and determine 
their frequency of occurrence; (2) Du Pont would request for evalu- 
ation purposes ingot sections from typical recycle ingots which 
incorporated vacuum-induction melting for the consolidation of re- 
cycle metal in the form of consumable electrodes for arc-melting; 
(3) after completion of item (2), du Pont would then request ap- 
proximately 200 slugs, made from suitably processed recycle 
metal, which would be used for canning and steam autoclave tests. 
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This program should lead to definite specifications (and/or classifi- 
cations) for ingots to be stockpiled for future AEC use. 


0505 Uranium Enrichment 
Refer also to citation(s) 29464 


29191 (LR-682) Initial imperfection survey on a cylindrical 
shell at the Ultra-Centrifuge Nederland n.v. Kiompe, A.W.H. 
Technische Hogeschoo! Delft (Netherlands). Faculty of Aerospace 
Engineering. Apr 1992. 25p. Order Number DE94789657. Source: 
OSTI; NTIS; INIS. 

The results of the initial imperfection survey of a circular shell, 
with an inner- and outer-skin made out of carbon fibres with an 
aluminium honey-comb in between, are presented. At UCN the 
shell is called the "Demonstrator Model” shortly the "Demonstrator’. 
The modal components of the measured imperfection surface as a 
function of the circumferential and axial wave numbers are calcu- 
lated. The characteristic imperfection distributions associated with 
the fabrication process used are presented. (orig.) 


29192 (UCRL-JC—116056-Rev.1) Inter-amplifier pupil relay 
systems for a high average power dye laser at Lawrence Liv- 
ermore National Laboratory. Cohen, S.J. Lawrence Livermore 
National Lab., CA (United States). Jun 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9406116—4-Rev.1: Optical Society of America 
meeting on diffractive optics: design, fabrication and applications, 
Rochester, NY (United States), 6-8 Jun 1994). Order Number 
DE94016544. Source: OSTI; NTIS; INIS; GPO Dep. 

The current configuration of inter-amplifier pupil relay systems for 
our high average power laser are compared and contrasted with 
previous and alternate families of designs. 


0507 Fuels Production and Properties 
Refer also to citation(s) 29880, 29894, 30026 


29193 (ARH-100-RD) Dissolver operation and metal trans- 
fer. Beaulieu, O.F. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 12 Oct 1967. 112p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94015230. Source: OSTI; NTIS; GPO Dep. 

This report provides data on daily dissolver operation and metal 
transfers. Sodium hydroxide and sodium nitrate requirements are 
also given. 


29194 (BNCC—100) Letter to N.T. Saunders NASA-Lewis 
Research Center. Fawcett, B.L. Pacific Northwest Lab., Richland, 
WA (United States). 28 Jun 1965. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94018033. Source: OSTI; NTIS; GPO Dep. 

Studies during the last two years have shown that the pneumatic 
impaction process is a flexible process for the production of cermet 
fuel elements. However, there is still much basic information to be 
acquired about the process before the limits of process capability 
can be established. Development work proposed herein is intended 
to continue optimization of the process, to establish the process 
parameters necessary to a pilot plant or production line operation, 
and to better define the process limitations. 


29195 (HAN-93855-Rpt.4-Del.) 200 Area monthly repori Nu. 
4, April 1966. Christy, J.T. Hanford Works, Richland, WA (United 
States). 10 May 1966. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94015453. Source: OSTI; NTIS; GPO Dep. 


This monthly report details activities of the 200 Area for the 
month of April 1966. 


29196 (HAN-93855-RPT8-Del.) 200 Area monthly report, 
August 1966. Christy, J.T. Hanford Works, Richland, WA (United 
States). 9 Sep 1966. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94015236. Source: OSTI; NTIS; GPO Dep. 


This report details activities of the 200 Area for the month of Au- 
gust 1966. 
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29197 (INIS-mf-13960, [pp. 22]) Particle size distributions 
of U,0, produced by oxidation in air at 300-900 degrees C. 
Liu, Z. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Cox, D.S.; Barrand, R.D.; Hunt, C.E.L. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641-—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Both unirradiated and irradiated UO2 fuels were isothermally oxi- 
dized in air at temperatures between 300 and 900 degrees C. 
During oxidation, the UO» samples fragmented and formed U3Og 
particles. Sieving and sedimentation techniques were used to mea- 
sure the size distribution of the particles. The median particle sizes 
of the unirradiated samples oxidized at 900, 700, 500 and 300 de- 
grees C were 600, 80, 16 and 7.5 um, respectively. The relative 
humidity of the environment during sieving did not affect the size 
distribution of particles from oxidation at 500 degrees C or above. 
For the 300 degree C sample, increasing the humidity form 11% to 
50% did not influence its size distribution, but when the humidity 
was increased to 98%, its median size increased from 7.7 um to 
about 100 um. The size distributions of the irradiated fuel (burnup 
457 MW.h/kgU) were similar to those of the unirradiated fuel. 9 
refs., 14 figs. 2 tabs. 


29198 (RFP-4881) Investigation of lathe coolant spray fire 
March 25, 1970 - Building 776. Erickson, E.D.; Beltz, J.W.; John- 
son, T.C.; Pocius, K.A.; Lindsay, J.W. Dow Chemical Co., Golden, 
CO (United States). Rocky Flats Div. 17 Apr 1970. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC34- 
9O0RF62349. (CRDL—-950354-10). Order Number DE94018639. 
Source: OSTI; NTIS; GPO Dep. 

The following report is concerned with investigation of a flash fire 
which occurred March 24, 1970, in the development line of Build- 
ing 776. Results of preliminary investigation into the possible 
causes of the flash fire are given along with recommendations for 
future action based on the tentative results. 


29199 (UCRL-ID—116170) Reactor options for disposition of 
excess weapon plutonium: Selection criteria and decision pro- 
cess for assessment. Edmunds, T.; Buonpane, L.; Sicherman, A.,; 
Sutcliffe, W.; Walter, C.; Holman, G. Lawrence Livermore National 
Lab., CA (United States). Jan 1994. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DES4011539. Source: OSTI; NTIS; GPO Dep. 

DOE is currently considering a wide range of alternatives for dis- 
position of excess weapon plutonium, including using plutonium in 
mixed oxide fuel for light water reactors (LWRs). Lawrence Liver- 
more National Laboratory (LLNL) has been tasked to assist DOE in 
its efforts to develop a decision process and criteria for evaluating 
the technologies and reactor designs that have been proposed for 
the fission disposition alternative. This report outlines an approach 
for establishing such a decision process and selection criteria. The 
approach includes the capability to address multiple, sometimes 
conflicting, objectives, and to incorporate the impact of uncertainty. 
The approach has a firm theoretical foundation and similar ap- 
proaches have been used successfully by private industry, DOE, 
and other government agencies to support and document complex, 
high impact technology choice decisions. Because of their similarity 
and relatively simple technology, this report focuses on three light 
water reactors studied in Phase 1 of the DOE Plutonium Disposi- 
tion Study. The decision process can be extended to allow 
evaluation of other reactor technologies and disposition options 
such as direct disposal and retrievable storage. 
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29200 (CNEA-F—1/94) Selection of construction materials 
for equipment in an experimental reprocessing plant. Mizrahi, 
R. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. Ingenieria de Plantas Quimicas); Cragnolino, G.A. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 





1994. 49p. (in Spanish). Order Number DE94634915. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A review is made of the most significant corrosion problems that 
may be present in different stages of the process in a spent fuel 
reprocessing plant. The influence of different variables is analyzed: 
concentration of nitric acid and other oxidizing species, tempera- 
ture, etc., in corrosion of materials of most frequent use in pipings 
and equipment. The materials are austenitic stainless steels and 
refractory metals, especially zirconium and its alloys. Both general 
and localized corrosion phenomena are analyzed for these materi- 
als. Selection criteria for the use of adequate material in different 
components of the plant are also discussed. (author). 32 refs., 20 
figs., 3 tabs. 


29201 (HW-58702) Preliminary study of the removal and 
recovery of plutonium from Recuplex process waste. Brandt, 
H.L.; Reisenauer, A.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 12 Dec 1958. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94017230. Source: 
OSTI; NTIS; GPO Dep. 

Recent experiments show that soil uptake of plutonium by cation 
exchange from Recuplex process waste is practically negligible. 
Additional experiments with synthetic cation exchangers also pro- 
duced negative results. The plutonium occurs in the form of an 
anion nitrate complex, precluding the possibility of plutonium re- 
moval by cation exchange. As a result, a laboratory investigation 
was started to determine the effectiveness of synthetic anion ex- 
change resins for removing plutonium from these wastes. The 
initial results of this investigation indicate that a fixed bed ion ex- 
changer may be utilized to remove a large part of the plutonium 
from CAW waste. Laboratory work is continuing to define the opti- 
mum resin and operating conditions. 


29202 (JAERI-M-94-042, pp. 336-345) The re-use of highly 
enriched uranium (HEU) reprocessed in Europe. Mueller, H. 
(Nuklear-Chemie und -Metallurgie GmbH (NUKEM), Alzenau (Ger- 
many)). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. (CONF-9310321—: 16. international meeting on reduced en- 
richment for research and test reactors, Oarai (Japan), 4-7 Oct 
1993). In Proceedings of the 16th international meeting on reduced 
enrichment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

After the shut-down of the U.S. reprocessing plants for spent re- 
search reactor fuel at Savannah River and Idaho Falls research 
reactor operators outside the US have been facing the dilemma to 
close their fuel cycle elsewhere. In Europe the British AEA is offer- 
ing reprocessing of spent research reactor fuel in order to close 
the existing gap. The re-use of reprocessed HEU in Europe 
strongly depends on the preparedness of European manufacturers 
of fuel elements for research reactors to accept the reprocessed 
uranium as base material for their production. Following the pro- 
posal made in my paper on the same subject presented at the 
15th RERTR-Meeting in Roskilde | was asked by Mr. Floto, Risoe 
National Laboratory to form an international expert group dealing 
with the acceptance of reprocessed HEU for further LEU-silicide- 
production. This paper, therefore, serves as status report on the 
re-use of HEU reprocessed in Europe. (author). 


29203 (JAERI-M—94-042, pp. 351-373) The use of repro- 
cessed uranium in CERCA. Harbonnier, G. (Compagnie pour 
Etude et la Realisation de Combustibles Atomiques (CERCA), 26 
- Romans-sur-lsere (France)); Lelievre, B.; Fanjas, Y.; Naccache, 
S.J.P. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. (CONF-9310321-: 16. international meeting on reduced en- 
richment for research and test reactors, Oarai (Japan), 4-7 Oct 
1993). In Proceedings of the 16th international meeting on reduced 
enrichment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

The use of reprocessed uranium for research reactor fuel fabri- 
cation implies to keep operators safe from the hard gamma rays 
emitted by 2°2U daughter products. A simple solution consists in 
using the reprocessed uranium before the *5*U decay products 
have built up to an unacceptable level. Therefore, CERCA has de- 
termined, on the basis of a detailed study carried out with the help 
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of the French CEA and COGEMA, the maximum time period be- 
tween uranium reprocessing and its possible use in CERCA’s 
workshop, versus the 2°2U content. As a conclusion of the study, a 
uranium metal specification has been set up for LEU produced 
from reprocessed HEU. (author). 
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Refer also to citation(s) 29229, 29230, 29231, 29232, 29233, 
29345, 29451, 29484, 29949, 30002, 30528 


29204 (INIS-AR-O056) Thermal analysis of dry storage of 
fuel elements in Embaise nuclear power plant. Garcia, A.E.; 
Halpert, S. Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Gerencia de Ingenieria. 1993. 3p. (In Spanish). 
(CONF-9311167—: 21. meeting of the Argentine Association of Nu- 
clear Technology, Mar del Plata (Argentina), 8-12 Nov 1993). Order 
Number DE94635174. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. CONTAINERS/spent fuel storage; CON- 
TAINERS/thermal analysis; SPENT FUEL STORAGE/containers; 
SPENT FUEL STORAGE/thermal analysis; CONTAINERS; DRY 
STORAGE; EMBALSE REACTOR; RADIOACTIVE WASTE STOR- 
AGE; REINFORCED CONCRETE 


29205 (ORNL/ER-239) Alternatives evaluation and decom- 
missioning study on shielded transfer tanks at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. DeVore, J.R.; 
Hinton, R.R. Oak Ridge National Lab., TN (United States). Engi- 
neering Div. Aug 1994. 147p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94018409. Source: OSTI; NTIS; INIS; GPO Dep. 

The shielded transfer tanks (STTs) are five obsolete cylindrical 
shipping casks which were used to transport high specific activity 
radioactive solutions by rail during the 1960s and early 1970s. The 
STTs are currently stored at the Oak Ridge National Laboratory un- 
der a shed roof. This report is an evaluation to determine the 
preferred alternative for the final disposition of the five STTs. The 
decommissioning alternatives assessed include: (1) the no action 
alternative to leave the STTs in their present location with contin- 
ued surveillance and maintenance; (2) solidification of contents 
within the tanks and holding the STTs in long term retrievable stor- 
age; (3) sale of one or more of the used STTs to private industry 
for use at their treatment facility with the remaining STTs pro- 
cessed as in Alternative 4; and (4) removal of tank contents for 
de-watering/retrievable storage, limited decontamination to meet 
acceptance criteria, smelting the STTs to recycle the metal through 
the DOE contaminated scrap metal program, and returning the 
shielding lead to the ORNL lead recovery program because the 
smelting contractor cannot reprocess the lead. To completely eval- 
uate the alternatives for the disposition of the STTs, the contents of 
the tanks must be characterized. Shielding and handling require- 
ments, risk considerations, and waste acceptance criteria all 
require that the radioactive inventory and free liquids residual in 
the STTs be known. Because characterization of the STT contents 
in the field was not input into a computer model to predict the 
probable inventory and amount of free liquid. The four alternatives 
considered were subjected to a numerical scoring procedure. Alter- 
native 4, smelting the STTs to recycle the metal after removal/ 
de-watering of the tank contents, had the highest score and is, 
therefore, recommended as the preferred alternative. However, if a 
buyer for one or more STT could be found, it is recommended that 
Alternative 3 be reconsidered. 


29206 (SAND—94-1936C) Defense Programs Transportation 
Risk Assessment. Ciauss, D.B. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO04-94AL85000. 
(CONF-9408124—1: Transportation management annual workshop, 
Rockville, MD (United States), 8-11 Aug 1994). Order Number 
DE94015806. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides an overview of the methodology used in a 
probabilistic transportation risk assessment conducted to assess 
the probabilities and consequences of inadvertent dispersal of ra- 
dioactive materials arising from severe transportation accidents. 
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The model was developed for the Defense Program Transportation 
Risk Assessment (DPTRA) study. The analysis incorporates 
several enhancements relative to previous risk assessments of haz- 
ardous materials transportation including newly-developed statistics 
on the frequencies and severities of tractor semitrailer accidents 
and detailed route characterization using the 1990 Census data. 


29207 (WHC-SA-2545) Training assessments and assis- 
tance. Przybylski, J.L. Westinghouse Hanford Co., Richland, WA 
(United States). ©Jul 1994. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9408124—4: Transportation management annual workshop, 
Rockville, MD (United States), 8-11 Aug 1994). Order Number 
DE94016333. Source: OSTI; NTIS; INIS; GPO Dep. 

The Transportation Management Division, Office of Environmen- 
tal Restoration and Waste Management (TMD/EM-261), United 
States Department of Energy (DOE), Training Program Manager 
has established an independent Training Assessment Program, the 
intent of which is to evaluate, exclusively, transportation and pack- 
aging training activities throughout the Department of Energy 
(DOE) community. The results generated from an application of the 
Training Assessment Program are intended to be utilized as a 
management tool for maintaining compliance with applicable 
regulatory-driven training requirements. In addition, the Transporta- 
tion Assessment Program can be employed to evaluate training 
methodologies and, through a pre-arranged, cooperative, technical 
assistance effort, provide each Department of Energy (DOE) site 
with the means necessary to enhance it’s overall transportation 
and packaging training capabilities. 


29208 (WHC-SA-2547) Module 13: Bulk Packaging Ship- 
ments by Highway. Przybyiski, J.L. Westinghouse Hanford Co., 
Richland, WA (United States). Jul 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-9408124-3: Transportation management 
annual workshop, Rockville, MD (United States), 8-11 Aug 1994). 
Order Number DE94016332. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hazardous Materials Modular Training Program provides 
participating United States Department of Energy (DOE) sites with 
a basic, yet comprehensive, hazardous materials transportation 
training program for use onsite. This program may be used to as- 
sist individual program entities to satisfy the general awareness, 
safety training, and function specific training requirements ad- 
dressed in Code of Federal Regulation (CFR), Title 49, Part 172, 
Subpart H — “Training.” Module 13 — Bulk Packaging Shipments by 
Highway is a supplement to the Basic Hazardous Materials Work- 
shop. Module 13 — Bulk Packaging Shipments by Highway focuses 
on bulk shipments of hazardous materials by highway mode, which 
have additional or unique requirements beyond those addressed in 
the ten module core program. Attendance in this course of instruc- 
tion should be limited to those individuals with work experience in 
transporting hazardous materials utilizing bulk packagings and who 
have completed the Basic Hazardous Materials Workshop or an 
equivalent. Participants will become familiar with the rules and reg- 
ulations governing the transportation by highway of hazardous 
materials in bulk packagings and will demonstrate the application 
of these requirements through work projects and examination. 


29209 


(WHC-SA-2587) Cesium return program lessons 
learned FY 1994. Clements, E.P. Westinghouse Hanford Co., 
Richland, WA (United States). Aug 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 


87RL10930. (CONF-9408139-1: Transportation management 
Division workshop, Rockville, MD (United States), 8 Aug 1994). Or- 
der Number DE94018155. Source: OSTI; NTIS; INIS; GPO Dep. 
The U.S. Department of Energy (DOE) is returning leased ce- 
sium capsules from |OTECH, Incorporated (IOTECH), Northglenn, 
Colorado, and the Applied Radiant Energy Company (ARECO), 
Lynchburg, Virginia, to the Waste Encapsulation and Storage Facil- 
ity (WESF) on the Hanford Site, to ensure safe management and 
storage, pending final capsule disposition. Preparations included 
testing and modifying the Beneficial Uses Shipping System (BUSS) 
cask, preparing an Environmental Assessment (EA), development 
of a comprehensive Transportation Plan, coordination with the 
Western Governors’ Association (WGA) and the Confederated 
Tribes of the Umatilla Indian Reservation (CTUIR), and interface 
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with the public and media. Additional activities include contracting 
for a General Electric (GE) 2000 cask to expedite IOTECH capsule 
returns, and coordination with Eastern and Midwestern States to re- 
vise the transportation plan in support of ARECO capsule returns. 
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Refer also to citation(s) 29199, 29201, 29205, 29207, 29416, 
29431, 29432, 29435, 29437, 29440, 29441, 29442, 29443, 29446, 
29449, 29458, 29459, 29460, 29714, 29945, 30071, 30167, 30168, 
30270, 30271, 30292, 30416, 30467, 30499, 30501, 30503, 30504, 
30505, 30506, 30508, 30509, 30552, 30729, 30982, 30983, 30991, 
30992, 30994, 31025, 31952 


29210 (ANL-94/17) Critical review of glass performance 
modeling. Bourcier, W.L. (Lawrence Livermore National Lab., CA 
(United States)). Argonne National Lab., IL (United States). Jul 
1994. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94018062. Source: OSTI; NTIS; INIS; GPO Dep. 

Borosilicate glass is to be used for permanent disposal of high- 
level nuclear waste in a geologic repository. Mechanistic chemical 
models are used to predict the rate at which radionuclides will be 
released from the glass under repository conditions. The most suc- 
cessful and useful of these models link reaction path geochemical 
modeling programs with a glass dissolution rate law that is consis- 
tent with transition state theory. These models have been used to 
simulate several types of short-term laboratory tests of glass disso- 
lution and to predict the long-term performance of the glass in a 
repository. Although mechanistically based, the current models are 
limited by a lack of unambiguous experimental support for some of 
their assumptions. The most severe problem of this type is the lack 
of an existing validated mechanism that controls long-term glass 
dissolution rates. Current models can be improved by performing 
carefully designed experiments and using the experimental results 
to validate the rate-controlling mechanisms implicit in the models. 
These models should be supported with long-term experiments to 
be used for model validation. The mechanistic basis of the models 
should be explored by using modern molecular simulations such as 
molecular orbital and molecular dynamics to investigate both the 
glass structure and its dissolution process. 


29211 (ANL/CHM/CP-83709) EuropiumiIll) interaction with 
a water-soluble extractant: From speciation to photodestruc- 
tion. Beitz, J.V. Argonne National Lab., IL (United States). [1994]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940301-39: 207. spring na- 
tional meeting of the American Chemical Society (ACS), San 
Diego, CA (United States), 13-18 Mar 1994). Order Number 
DE94016903. Source: OSTI; NTIS; GPO Dep. 

The first spectroscopic study of metal ion-THFTCA 
(tetrahydrofuran-1, 2,3,4-tetracarboxylic acid) coordination is re- 
ported. Luminescence studies provide evidence for predominance 
of a complex containing 1 Eu(+3) ion and 2 THFTCA molecules in 
aqueous processing nuclear waste. Evidence that THFTCA coordi- 
nates, at least in part, via carboxylate groups was found in the 
Eu(3+) °D, state fluorescence decay rates. Direct photochemical 
destruction of THFTCA was demonstrated in the study of the influ- 
ence of uv photolysis on THFTCA solutions; photolysis of THFTCA 
is promising for minimizing waste during solvent extraction of nu- 
clear waste. Laser-induced fluoresence can provide near-real time 
monitoring of metal ion coordination in THFTCA solutions and pho- 
tolysis of THFTCA and its metal ion complexes. 


29212 (ANL/CMT/CP-82121) Minimum additive waste stabl- 
lization (MAWS). Beskid, N. (Argonne National Lab., IL (United 
States)); Mazer, J.; Gimpel, R.; Warner, R. Argonne National Lab., 
IL (United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940853-5: Summer meeting of the American Institute of Chemical 
Engineers, Denver, CO (United States), 14-17 Aug 1994). Order 
Number DE94017078. Source: OSTI; NTIS; INIS; GPO Dep. 
Low-level radioactive and mixed waste remediation is a major 
concern at US Department of Energy (DOE) sites across the coun- 
try. The objective of the Minimum Additive Waste Stabilization 





(MAWS) Program is to demonstrate a synergistic combination of 
technologies that makes treatment by vitrification an economical al- 
ternative to cementation for some types of low-level radioactive 
and mixed waste. Information and expertise gained from the 
MAWS demonstration will be useful to all other DOE sites consid- 
ering vitrification as a waste treatment alternative. This program is 
providing information that shows how vitrification will work as a 
treatment for low-level radioactive wastes and mixed wastes and 
how it may be integrated with other treatment technologies before 
vitrification can be recommended as a treatment method for multi- 
million dollar remediation projects. A cost analysis illustrated how 
millions of dollars could be saved in the remediation efforts at the 
Fernald Environmental Management Project (FEMP) located near 
Cincinnati, Ohio. If the MAWS demonstration is successful, the 
technology may be adapted for further use in the DOE complex. 


29213 (CONF-930873-, pp. 1.1.1-1.1.11) The nitrate to 
ammonia and ceramic (NAC) process: A newly developed low- 
temperature technology. Mattus, A.J. (Oak Ridge National Lab., 
TN (United States)); Lee, D.D. American Society of Mechanical En- 
gineers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Bench-top feasibility studies with Hanford single-shell tank (SST) 
simulants, using a new low-temperature (50-60°C) process for con- 
verting nitrate to ammonia and ceramic, have conclusively shown 
that between 90 and 99% of the nitrate at Hanford can be readily 
converted to ammonia. In this process, aluminum powders or shot 
can be used to convert alkaline, nitrate-based supernate to ammo- 
nia and an alumina-silica-based ceramic solid. The process may 
actually be able to utilize already contaminated aluminum scrap 
metal from various US DOE sites to effect the conversion. The final 
nitrate-free ceramic product can be calcined, pressed, and sintered 
like any other ceramic. Based upon the starting volumes of 6.2 and 
3.1 M sodium nitrate solution (probable supernate concentrations 
resulting from salt-cake/sludge removal from the Hanford SSTs), 
volume reductions as high as 70% are currently obtained, com- 
pared with an expected 40 to 50% volume increase if the Hanford 
supernate were grouted. Engineering data extracted from bench- 
top studies indicate that the process will be very economical. 
These data were used to cost a batch facility with a production rate 
of 1200 kilograms of nitrate per hour for processing all the Hanford 
SST waste over 20 years. Our process cost analysis indicates that 
between $2.01 and 2.66 will be required to convert each kilogram 
of nitrate. Based upon 1957 literature, these costs are one-third to 
one-half of the processing costs quoted for electrolytic and thermal 
processes. 


29214 (CONF-930873-—, pp. 1.2.1-1.2.11) Bench-scale vitrifi- 
cation of low level radioactive waste. Stine, E.F. Jr. (IT Corp., 
Knoxville, TN (United States)); Allen, M.; Handly, J.D. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The vitrification treatability study described in this paper was 
carried out following US EPA guidance for Comprehensive Environ- 
mental Response, Compensation, and Liability Act (CERCLA) 
sites. A tiered experimental approach was used which consisted of 
remedy screening and remedy selection tiers. This paper examines 
the vitrification of eight waste streams and reports results from the 
remedy screening tier. The performance of various vitrified prod- 
ucts was determined on composite waste samples. Local soil, local 
fly ash, and sodium salts were used as glass formers and fluxes. 
Multiple additive loadings were investigated for each waste stream. 
The leachability of the product was characterized by volume modi- 
fied Toxicity Characteristic Leaching Procedure (MTCLP) and 
modified Product Consistency Test (MPCT) procedures. Successful 
formulations were determined for all wastestreams. 


05 NUCLEAR FUELS 
0520 Waste Management 


29215 (CONF-930873-, pp. 1.3.1-1.3.9) Treatment and dis- 
posal of a mixed F006 plating line sludge at the Savannah 
River Site. Pickett, J.B. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Musall, J.C.; Martin, H.L. American So- 
ciety of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. DOE 
Contract ACO9-89SR18035. From 2. international mixed waste 
symposium; Baltimore, MD (United States); 17-20 Aug 1993. In 
Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Savannah River Co. (WSRC), as the operat- 
ing contractor for the DOE at the Savannah River Site (SRS) is 
implementing a program to treat and stabilize approximately 2800 
m® of an F006 mixed (radioactive/hazardous) wastewater treatment 
sludge from electroplating operations. The uranium contaminated 
sludge resulted from nickel plating of depleted uranium targets, 
which were subsequently irradiated to produce plutonium for the 
weapons program. With the end of the “cold war’, no virgin pluto- 
nium weapons production is forecast, and only the current SRS 
inventory of stored mixed plating line waste must be treated and 
disposed. A Life Cycle Cost analysis was used by WSRC to deter- 
mine that the most cost effective approach was to treat the waste 
by a hazardous waste management sub-contractor, in a one time 
campaign. The analysis indicated that approximately 40 million 
could be saved by this approach, vs. the original plan to construct 
a permanent SRS treatment facility. The sub-contractor will mobi- 
lize treatment equipment on site, treat, stabilize, and place the final 
wasteform in disposal containers. The stabilized waste will be dis- 
posed to on-site SRS disposal vaults. This new approach also 
required a re-negotiation of a federal facility compliance agreement 
between the DOE and the EPA. 


29216 (CONF-930873—, pp. 1.4.1-1.4.28) Solidification re- 
sults from a treatability study of nonincinerable low-level 
mixed wastes. Gering, K.L. (Idaho National Engineering Lab., 
Idaho Falls, ID (United States)). American Society of Mechanical 
Engineers, New York, NY (United States). Mixed Waste Commit- 
tee; Temple Univ., Philadelphia, PA (United States). Dept. of 
Environmental Safety and Health. [1993]. DOE Contract AC07- 
761D01570. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The focus of this work is the bench-scale solidification of non- 
incinerable, land disposal restricted low-level mixed waste at the 
Idaho National Engineering Lab. The waste forms included: Liq- 
uids, sludges, and solids; where the treatment techniques included 
the use of conventional hydraulic systems (e.g., Portland cement) 
and sulphur polymer cement. Heavy metals were the primary toxic 
constituents of concern, most notably, mercury, lead, and cadmium. 
Over 100 small monoliths were formed to solidify approximately 22 
kg of low-level mixed waste. Optimum concrete formulations were 
derived for each waste, as based on toxicity characteristic leaching 
procedure (TCLP) analyses and a free liquids test. Results indicate 
that the waste loading in the concrete can be relatively high (waste 
to dry PC = 0.5 to 0.6) while the monolithic mass yields excellent 
TCLP results. The most favorable amount of water in concrete was 
determined to be 30-33% by weight. The results of this bench- 
scale study will find applicability at facilities where mixed or 
hazardous waste solidification is a planned or ongoing activity. 


29217 (CONF-930873-, pp. 1.5.1-1.5.10) Mixed waste solid 
fication testing on thermosetting polymer and cement based 
waste forms in support of Hanford’s WRAP Module 2A Facil- 
ity. Burbank, D.A. (Westinghouse Hanford Co., Richland, WA 
(United States)); Weingardt, K.M. American Society of Mechanical 
Engineers, New York, NY (United States). Mixed Waste Commit- 
tee; Temple Univ., Philadelphia, PA (United States). Dept. of 
Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

A testing program has been conducted by the Westinghouse 
Hanford Co. to confirm the baseline waste form selection for use in 
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Waste Receiving and Processing (WRAP) Module 2A. WRAP Mod- 
ule 2A will provide treatment required to properly dispose of 
containerized contact-handied, mixed low-level waste at the US 
DOE Hanford Site in south-central Washington State. Solidification/ 
stabilization has been chosen as the appropriate treatment for this 
waste. This work is intended to test cement-based and thermoset- 
ting polymer solidification media to confirm the baseline 
technologies selected for WRAP Module 2A. Screening tests were 
performed using the major chemical constituent of each waste type 
to measure the gross compatibility with the immobilization media 
and to determine formulations for more detailed testing. Surrogate 
wastes representing each of the eight waste types were prepared 
for testing. Surrogates for polymer testing were sent to a vendor 
commissioned for that portion of the test work. Surrogates for the 
grout testing were used in the Westinghouse Hanford Co. labora- 
tory responsible for the grout performance testing. Detailed 
discussion of the lab. work and results are contained in this report. 


29218 (CONF-930873-, pp. 10.1.1-10.1.8) Treating contami- 
nated organic compounds using the DETCX process. Elsberry, 
K. (Los Alamos National Lab., NM (United States)); Dhooge, P.M. 
American Society of Mechanical Engineers, New York, NY (United 
States). Mixed Waste Committee; Temple Univ., Philadelphia, PA 
(United States). Dept. of Environmental Safety and Health. [1993]. 
From 2. international mixed waste symposium; Baltimore, MD 
(United States); 17-20 Aug 1993. In Mixed waste: Proceedings. 
817p. Order Number DE94012383. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Waste matrices containing organic compounds, radionuclides, 
and metals pose difficult problems in waste treatment and disposal 
when the organic compounds and/or metals are considered to be 
hazardous. This paper describes the results of bench-scale studies 
of DETOX applied to the components of liquid mixed wastes, with 
the goal of establishing parameters for designing a prototype waste 
treatment unit. Apparent reaction rate orders for organic compounds 
and the dependence of apparent reaction rate on solution composi- 
tion and the contact area were measured for vacuum pump oil, 
scintillation fluids, and trichloroethylene. Reaction rate was superior 
in chloride-based solutions and was proportional to the contact 
area above about 20 g/kg loading of organic material. Oxidations in 
4-L volume, mixed bench-top reactor have given destruction 
efficiencies of 0.999999+ g/g for common organic compounds. Re- 
action rates achieved in the mixed bench-top reactor were one to 
two orders of magnitude greater than had been achieved in un- 
mixed reactions; a thoroughly mixed reactor should be capable of 
oxidizing 10 to 100+ g of organic material per L-hr. Results are 
also presented on the solvation efficiency of DETOX for mercury, 
cerium, and neodymium, and for removal/destruction of organic 
compounds sorbed on vermiculite. The next stage of development 
will be converting the bench-top unit to continuous processing. 


29219 § (CONF-930873-, pp. 10.2.1-10.2.7) Mediated electro- 
chemical oxidation of mixed wastes. Chiba, Z. (Lawrence 
Livermore National Lab., CA (United States)). American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. DOE Contract W- 
7405-ENG-48. From 2. international mixed waste symposium; 


Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 


Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Mediated Electrochemical Oxidation process was studied for 
destroying low-level combustible mixed wastes at Rocky Flats 
Plant. Tests were performed with non-radioactive surrogate materi- 
als: Trimsol for contaminated cutting oils, and reagent-grade 
cellulose for contaminated cellulosic wastes. Extensive testing was 
carried out on Trimsol in both small laboratory-scale apparatus and 
on a large-scale system incorporating an industrial-size electro- 
chemical cell. Preliminary tests were also carried out in the 
small-scale system with cellulose. Operating and system parame- 
ters that were studied were: Use of a silver-nitric acid versus a 
cobalt-sulfuric acid system, effect of electrolyte temperature, effect 
of acid concentration, and effect of current density. Destruction and 
coulombic efficiencies were calculated using data obtained from 


44 ERA Vol. 19, No. 114 


continuous carbon dioxide monitors and total organic carbon analy- 
sis of electrolyte samples. For Trimsol, the best performance was 
achieved with the silver-nitrate system at high acid concentrations, 
temperatures, and current densities. Destruction efficiencies of 
99% or greater, and coulombic efficiencies up to 70% were 
obtained. For the cellulose, high destruction efficiencies and rea- 
sonable coulombic efficiencies were obtained for both silver-nitrate 
and cobalt-surface systems. 


29220 (CONF-930873-, pp. 10.3.1-10.3.16) Treatment of a 
simulated mixed waste with supercritical water oxidation. 
Shapiro, C. (Idaho National Engineering Lab., Idaho Falls, ID 
(United States)); Garcia, K.; Beller, J. American Society of Me- 
chanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. DOE Contract AC07- 
761D01570. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report describes a series of tests using supercritical water 
oxidation (SCWO) to process cutting oil containing a simulated ra- 
dionuclide. The goal of the tests was to evaluate the technology’s 
ability to process a highly chlorinated waste representative of many 
mixed waste streams generated in the US DOE complex. The test- 
ing was conducted with a bench-scale SCWO system developed 
by the Modell Development Corp. Significant test objectives in- 
cluded process optimization for adequate destruction efficiency, 
tracking the radionuclide simulant and certain metals in the effluent 
streams, and assessment of reactor material degradation resulting 
from processing a highly chlorinated waste. Test results have been 
summarized from lab. analysis of the liquid effluent, and of the 


solid effluent, and witness wire data for corrosion and deposition 
evaluation. 


29221 (CONF-930873-, pp. 10.4.1-10.4.8) Ultraviolet/ 
hydrogen peroxide process for treating aqueous mixed waste. 
Wang, F. (Lawrence Livermore National Lab., CA (United States)); 
Lum, B.; Cassidy, K. American Society of Mechanical Engineers, 
New York, NY (United States). Mixed Waste Committee; Temple 
Univ., Philadelphia, PA (United States). Dept. of Environmental 
Safety and Health. [1993]. DOE Contract W-7405-ENG-48. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

We have demonstrated that the ultraviolet light/hydrogen perox- 
ide (UV/H2O2) process is capable of completely destroying liquid 
organic wastes. Using the UV/H2O, process, we destroyed two 
liquid wastes, ethylene glycol (water-soluble) and Trimsol (water- 
dispersible). For water-dispersible compounds, maintaining an 
emulsified condition is necessary for successful destruction of or- 
ganics by the UV/H2O> process. Conditions (e.g., pH, temperature, 
feeding rate of H2O2, etc.) for maximum efficiency of organic com- 
pound destruction have been identified during careful, parametric 
investigations. 


29222 (CONF-930873-, pp. 10.5.1-10.5.12) Advanced oxida- 
tion and reduction processes: Closed-loop applications for 
mixed waste. Coogan, J.J. (Los Alamos National Lab., NM (United 
States)); Tennant, R.A.; Rosocha, L.A.; Wantuck, P.J. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 
At Los Alamos we are engaged in applying innovative oxidation 
and reduction technologies to the destruction of hazardous organ- 
ics. Nonthermal plasmas and relativistic electron-beams both 
involve the generation of free radicals and are applicable to a wide 
variety of mixed waste as closed-loop designs can be easily engi- 
neered. Silent discharge plasmas (SDP), long used for the 
generation of ozone, have been demonstrated in the lab. to be ef- 
fective in destroying hazardous organic compounds and offer an 
alternative to existing post-incineration and off-gas treatments. SDP 
generates very energetic electrons which efficiently create reactive 





free radicals, without adding the enthalpy associated with very high 
gas temperatures. A SDP cell has been used as a second stage to 
a LANL designed, packed-bed reactor (PBR) and has demon- 
strated Destruction and Removal Efficiencies (DREs) as high as 
99.9999% for a variety of combustible liquid and gas-based waste 
streams containing scintillation fluids, nitrates, polychlorinated 
biphenyls (PCB) surrogates, and both chlorinated and fluorinated 
solvents. Radiolytic treatment of waste using electron-beams and/ 
or bremsstrahlung can be applied to a wide range of waste media 
(liquids, sludges, and solids). The efficacy and economy of these 
systems has been demonstrated for aqueous waste through both 
lab. and pilot scale studies. We will present recent experimental 
and theoretical results for systems using stand alone SDP, com- 
bined PBR/SDP, and electron-beam treatment methods. 


29223 (CONF-930873-, pp. 11.1.1-11.1.7) US Department of 
Energy Defense Programs’ approach to Pollution Prevention 
Technology transfer/information exchange. Marchetti, J.A. 
(Dept. of Energy, Germantown, MD (United States)). American So- 
ciety of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 
Pollution Prevention can decrease operations costs, lower the 
volume and toxicity of wastes and improve manufacturing and pro- 
cess efficiencies. In order to ensure that Defense Programs (DP) 
consistently conducts an effective Pollution Prevention Program, 
DP has adopted a three-pronged approach to Technology Transfer 
and Information Exchange. Defense Programs has developed an 
information exchange program with industry, academia, and other 
government agencies to share lessons learned relative to pollution 
prevention and waste minimization. This program includes aggres- 
sive outreach initiatives and benchmarking efforts. Secondly, DP is 
conducting awareness training and technology workshops that pro- 
vide practical information on the positive alternatives to treatment 
and disposal. In addition, a quarterly newsletter is circulated to 
nearly 2000 recipients inside and outside the Dept. Thirdly, DP has 
also made significant strides in improving operating practices so as 
to preclude the generation of waste in weapon component produc- 
tion. Many technologies developed at the National Labs. have 


already been introduced into industry through technology transfer 
forums. 


29224 (CONF-930873-, pp. 11.2.1-11.2.10) Mixed waste and 
waste minimization: The effect of regulations and waste mini- 
mization in the laboratory. Dagan, E.B. (Dept. of Energy, 
Richland, WA (United States)); Selby, K.B. American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site is located in the State of Washington and is 
subject to state and federal environmental regulations that hamper 
waste minimization efforts. This paper addresses the negative ef- 
fect of these regulations on waste minimization and mixed waste 
issues related to the Hanford Site. Also, issues are addressed con- 
cerning the regulations becoming more lenient. in addition to field 
operations, the Hanford Site is home to the Pacific Northwest Lab. 
which has many ongoing waste minimization activities of particular 
interest to labs. 


29225 (CONF-930873-, pp. 11.3.1-11.3.9) Issues facing the 
management of radioactively contaminated lead within the 
DOE system. Gilmore, M.C. (EG&G Idaho Inc., Idaho Falls, ID 
(United States)); Kent, S.H. American Society of Mechanical Engi- 
neers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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The purpose of this paper is to discuss and evaluate the issues 
that managing and operating contractors in the US DOE system 
should consider that are associated with management of radioac- 
tively contaminated elemental lead. There are many instances 
where DOE contaminated lead fall within Resource Conservation 
and Recovery Act (RCRA) regulation. In light of the Federal Facili- 
ties Compliance Act (FFCA), it is becoming increasingly important 
for additional regulatory options to be explored in order to facilitate 
proper treatment, storage and disposal of RCRA regulated lead. 
Various DOE facilities have initiated processes to reuse or recycle 
contaminated lead. Technologies such as melt-refining, surface 
blasting, and electromigration are being explored. One or more of 
these technologies may be the key to reducing contaminated lead 
inventories in the DOE system. Many DOE facilities are finding that 
these efforts need to have stringent regulatory evaluation since 
some alternatives have proven to be environmentally desirable but 
not economically feasible. 


29226 (CONF-930873-, pp. 11.4.1-11.4.5) Decontaminating 
lead bricks and shielding. Lussiez, G.W. (Los Alamos National 
Lab., NM (United States)). American Society of Mechanical Engi- 
neers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Lead used for shielding is often surface contaminated with 
radionuclides and is therefore a Resource Conservation and Re- 
covery Act (RCRA) D008 mixed waste. The technology-based 
standard for treatment is macroencapsulation. However, decontam- 
inating and recycling the clean lead is a more attractive solution. 
Los Alamos National Lab. decontaminates material and equipment 
contaminated with radioisotopes. Decontaminating lead poses spe- 
cial problems because of the RCRA hazard classification and the 
size of the inventory, now about 100 metric tons and likely to grow 
substantially because of planned decommissioning operations. This 
lead, in the form of bricks and other shield shapes, is surface con- 
taminated with fission products. One of the best methods for 
decontaminating lead is removing the thin superficial layer of con- 
tamination with an abrasive medium under pressure. For lead, a 
mixture of alumina with water and air at about 280 kPa (40 psig) 
rapidly and effectively decontaminates the lead. The abrasive 
medium is sprayed onto the lead in a sealed-off area. The slurry of 
abrasive and particles of lead falls through a floor grating and is 
collected in a pump. A pump sends the slurry mixture back to the 
spray gun, creating a continuous process. 


29227 (CONF-930873-, pp. 11.5.1-11.5.6) Minimization of 
mixed waste in explosives testing operations. Gonzalez, M.A. 
(Lawrence Livermore National Lab., CA (United States)); Sator, 
F.E.; Simmons, L.F. American Society of Mechanical Engineers, 
New York, NY (United States). Mixed Waste Committee; Temple 
Univ., Philadelphia, PA (United States). Dept. of Environmental 
Safety and Health. [1993]. DOE Contract W-7405-ENG-48. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

In the 1980s, efforts to manage mixed waste and reduce pollu- 
tion focused largely on post-process measures. In the late 1980s, 
the approach to waste management and pollution control changed, 
focusing on minimization and prevention rather than abatement, 
treatment, and disposal. The new approach, and the formulated 
guidance from the US DOE, was to take all necessary measures to 
minimize waste and prevent the release of pollutants to the envi- 
ronment. Two measures emphasized in particular were source 
reduction (reducing the volume and toxicity of the waste source) 
and recycling. 


29228 (CONF-930873-, pp. 11.6.1-11.6.7) Practical utiliza- 
tion of modeling and simulation in laboratory process waste 
assessments. Lyttle, T.W. (Los Alamos National Lab., NM (United 
States)); Smith, D.M.; Weinrach, J.B.; Burns, M. American Society 
of Mechanical Engineers, New York, NY (United States). Mixed 
Waste Committee; Temple Univ., Philadelphia, PA (United States). 
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Dept. of Environmental Safety and Health. [1993]. From 2. interna- 
tional mixed waste symposium; Baltimore, MD (United States); 
17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Order Num- 
ber DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

At Los Alamos National Lab. (LANL), facility waste streams tend 
to be small but highly diverse. Initial characterization of such waste 
streams is difficult in part due to a lack of tools to assist the waste 
generators in completing such assessments. A methodology has 
been developed at LANL to allow process knowledgeable field per- 
sonnel to develop baseline waste generation assessments and to 
evaluate potential waste minimization technology. This Process 
Waste Assessment System (PWAS) is an application constructed 
within the Process Modelling System. The Process Modelling Sys- 
tem is an object-oriented, mass balance-based discrete-event 
simulation using the Common LISP Object System. Analytical ca- 
pabilities supported within the PWAS include: Complete mass 
balance specifications, historical characterization of selected waste 
streams and generation of facility profiles for materials consump- 
tion, resource utilization and worker exposure. Anticipated 
development activities include provisions for a Best Available Tech- 
nologies database and integration with the LANL facilities 
management Geographic Information System. The environment 
used to develop these assessment tools will be discussed in addi- 
tion to a review of initial implementation results. 


29229 (CONF-930873-, pp. 12.1.1-12.1.8) The challenge of 
packaging and transporting mixed waste samples and 
residues arising from the Department of Energy’s Analytical 
Services Program. Pope, R.B. (Oak Ridge National Lab., TN 
(United States)); Blalock, L.G.; Conroy, MJ. American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. DOE Contract AC05- 
840R21400. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper discusses the background and magnitude of chal- 
lenges that the US DOE faces in accomplishing its task to 
characterize and remediate wastes at its sites. The analytical- 
sample-shipment needs are discussed, anticipated packaging and 
transport problems are assessed, and the way in which DOE's 
Transportation Management Division is preparing to support other 
DOE organizations in addressing these challenges is summarized. 
Many challenges arising from the need to ship analytical samples 
are centered upon resolving packaging issues. Resolution of these 
challenges will require further efforts to define and quantify packag- 
ing requirements better and to develop methods for addressing 
resultant issues in a timely, an efficient, and a safe manner. 


29230 (CONF-930873-, pp. 12.2.1-12.2.4) Potential for 
national consensus standards for the packaging and trans- 
portation of mixed waste. Arendt, J.W. (Oak Ridge Institute for 
Science and Education, TN (United States)); Clark, J.R. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 
The American National Standards Institute (ANSI) has accredited 
ASC N14 with the scope: “Standards for the packaging and trans- 
portation of fissile and radioactive materials, non-nuclear hazardous 
materials including waste and mixed materials, but not including 
movement or handling during processing and manufacturing opera- 
tions.” The Secretariat for N14 is the Institute of Nuclear Materials 
Management. N14 has seven standards approved by ANSI and 
four additional standards are being developed. All of these are fo- 
cused on radioactive, non-hazardous materials and activities. The 
infrastructure and processes exist for the development and coordi- 
nation of American National Standards for mixed waste packaging 
and transportation. N14 includes an existing scope review commit- 
tee for proposed N14 Hazardous Materials Standards. N14 could 
readily respond to any suggested need for mixed waste standards, 
within the approved scope. Such potential standards might parallel 
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present N14 standards and activities. N14 is organized to expedite 
the development of consensus standards within its approved 
scope, to support urgent programs of national interest. 


29231 (CONF-930873-, pp. 12.3.1-12.3.8) Transportation of 
liquid mixed waste in the US: Is it really a problem?. 
Chakraborti, S. (IT Corp., Albuquerque, NM (United States)); DeBi- 
ase, T. American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. From 2. international mixed waste symposium; Bal- 
timore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OST}; 
NTIS; INIS; GPO Dep. 

The transportation of liquid radioactive wastes has often been 
perceived to be a problem because of the potential consequences 
from hypothetical accident scenarios and the difficulties that may 
be encountered in the handling and containment of liquids. This 
paper focuses specifically to determine if the transportation of 
these wastes are severely restricted by the regulations. The paper 
also compares current practices for the transportation of liquid 
mixed waste in the US with that of France to provide an interna- 
tional perspective on the issue. The review of the regulations and 
current practices shows that the transportation of liquid mixed 
waste is by no means prohibited, and also that the majority of the 
regulations do not impose any additional restrictions because of 
the physical form of the waste. Rather, the selection of an autho- 
rized package primarily depends on the quantity of radioactivity 
and the specific radionuclides involved. Although the selection pro- 
cess for an authorized package for liquid mixed wastes is fairly 
straightforward, it seems that the difficulties in transporting liquid 
mixed waste can be attributed to the lack of readily available Type 
A packages designed for transporting liquids. 


29232 (CONF-930873-, pp. 12.4.1-12.4.7) Transportation of 


DOE mixed waste in the US. Rhoderick, J. (Dept. of Energy, 
Washington, DC (United States)); Harmon, L.H.; Chakraborti, S.; 
Abashian, M. American Society of Mechanical Engineers, New 


York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Mixed low-level waste (MLLW) is stored at various US DOE sites 
across the country. This waste includes liquids, contaminated 
solids, and a host of hazardous materials with radioactive contami- 
nation. A question of great institutional interest is the number and 
location of treatment facilities. Centralization or regionalization of 
facilities is being considered because of economics of scale. Either 
centralized or regionalized facilities will require the transportation of 
large quantities of waste. This paper explores a variety of issues 
affecting the location and number of treatment facilities. These 
issues include the relative distribution of MLLW at different DOE lo- 
cations, the regulatory framework governing the transportation of 
untreated MLLW, activities that may be required to prepare the 
waste for transportation, and the uncertainties of public and state 
acceptance of transportation of MLLW through state boundaries. 
Finally, based on the analysis of these issues, the paper summa- 
rizes the relative merits of centralized versus decentralized 
schemes with respect to waste transportation. 


29233 (CONF-930873-, pp. 12.5.1-12.5.30) Requirements 
for shipment of DOE radioactive mixed waste. Gablin, K.A. (Ar- 
gonne National Lab., IL (United States)); Herman, J.; No, H. 
American Society of Mechanical Engineers, New York, NY (United 
States). Mixed Waste Committee; Temple Univ., Philadelphia, PA 
(United States). Dept. of Environmental Safety and Health. [1993]. 
From 2. international mixed waste symposium; Baltimore, MD 
(United States); 17-20 Aug 1993. In Mixed waste: Proceedings. 
817p. Order Number DE94012383. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The experience outlined in this paper will provide some practical 
insight on the preparations required to obtain permission to ship 
mixed waste from ANL-E to Westinghouse Hanford Co. (WHC) lo- 
cated in Richland, WA. Since this material is generated within a 





DOE operated Lab., all procedures require that DOE orders be 
followed. In this example the source of the mixed waste matrix rep- 
resenting sludge, not solids, from several storage tanks, including 
acid waste tanks, IOMEX/FLOC tanks, evaporation feed tanks and 
waste storage tanks. 


29234 (CONF-930873-—, pp. 13.1.1-13.1.10) Treatment of 
aqueous mixed wastes containing RCRA metals. No, H. (Ar- 
gonne National Lab., IL (United States)); Wygmans, D.G.; 
Chamberlain, D.B.; Connor, C.; Hutter, J.C.; Srinivasan, C.; 
Leonard, R.A.; Nunez, L.; Sedlet, J.; Vandegrift, G.F. American So- 
ciety of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

A treatment process was developed for liquid radioactive mixed 
wastes containing hazardous metals and/or acids and bases. The 
process uses precipitation/pH adjustment with calcium hydroxide 
followed by precipitation with sodium sulfide. The resulting slurry is 
then filtered to remove the hazardous metal precipitates, and the 
resulting nonhazardous filtrate volume is reduced by evaporation. 
The performance of the process was determined on the lab. scale; 
a design of the pilot-scale process was completed; and a process 
control strategy that uses on-line contro] of both pH and sulfide 
was developed. Results from the lab. scale testing on various 
mixed wastes are reported. 


29235 (CONF-930873-—, pp. 13.2.1-13.2.8) The importance of 
bench-scale treatability studies in planning for mixed waste 
site remediations. McCartney, D.E. (Rust Remedial Services Inc., 
Anderson, SC (United States)); Ayen, R.J. American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 


mixed waste symposium; Baltimore, MD (United States); 17-20 


Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

Bench-scale treatability studies are fairly routinely carried out as 
part of the overall process of remediating a mixed waste site. The 
typical treatment processes involved include stabilization, thermal 
desorption, drying, soil washing, biotreatment and dechlorination. 
These studies are normally used to confirm the general applicabil- 
ity of a specific treatment technology to a specific remediation 
project and to determine whether or not the treatment technology 
will meet the cleanup standards for the project. They also allow se- 
lection of operational parameters and reagents to be used for the 
actual remediation. Often the measurements and analyses carried 
out on the sample provided for the study provide the most 
complete characterization of the waste obtained throughout the re- 
mediation process. Such a characterization can alter the course of 
the project, up to and including causing a change in the treatment 
technology of choice. Our actual experience in carrying out several 
treatability studies is described. in each case, the characterization 
results or the treatability study results were not “as expected,” with 
the result that the treatability study had a significant impact on the 
overall project. It is generally assumed that the treatability study 
will predict the performance of the full-scale treatment system. For 
one thermal desorption treatability study a careful attempt was 
made to obtain a comparison of bench scale and full scale perfor- 
mance, with favorable results obtained. 


29236 (CONF-930873-, pp. 13.3.1-13.3.14) Characterization 
of radioactive wastes: TCLP and microwave digestion of inor- 
ganic process sludge, pyrochemical salts, and organic resins. 
Brink, C.B. (Los Alamos National Lab., NM (United States)); Cof- 
felt, K.; Farr, D.; Gallimore, D.; Martinez, A.; Rogers, Y.; Huckett, 
S.C. American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. From 2. international mixed waste symposium; Bal- 


timore, MD (United States); 17-20 Aug 1993. In Mixed waste: 


Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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A modified SW-846 Method 3051 microwave leach procedure for 
digestion of transuranic (TRU) waste was developed using surro- 
gates for pyrochemical salt and organic resin waste. The modified 
procedure uses an aqua regia acid matrix and heating profiles that 
vary depending on the matrix. For these surrogates adequate spike 
recoveries were obtained for the Resource Conservation and Re- 
covery Act (RCRA) elements Ag, As, Ba, Be, Cd, Cr, Ni, Pb, and 
Se. TRU inorganic process sludge was analyzed for RCRA metals 
after Toxicity Characteristic Leaching Procedure (TCLP) extraction 
and microwave HNO, acid digestion. The TCLP results show that 
analyte concentrations and spike recoveries for a 200mL extractor 
(10 g sample) are within experimental error of those obtained with 
the 2L extractor (100g sample). Comparison of the TCLP results 
with those from Method 3051 digestion of the sludge (0.5g sam- 
ples) suggests that the microwave method has potential as a 
screening technique for the analysis of mixed waste samples. A 
significant advantage of the microwave leach procedures is a mini- 
mum 10-fold reduction of waste produced. 


29237 (CONF-930873-, pp. 13.4.1-13.4.7) Rapid analysis of 
mixed waste samples via the optical emission from laser initi- 
ated microplasmas. Barefield, J.E. || (Los Alamos National Lab., 
NM (United States)); Cremers, D.A.; Ferran, M.D. American Soci- 
ety of Mechanical Engineers, New York, NY (United States). Mixed 
Waste Committee; Temple Univ., Philadelphia, PA (United States). 
Dept. of Environmental Safety and Health. [1993]. From 2. interna- 
tional mixed waste symposium; Baltimore, MD (United States); 
17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Order Num- 
ber DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

Wavelength resolved optical emission from laser initiated mi- 
croplasmas in samples containing Pu, Am, Pb, Cr, and Be was 
used to determine elemental compositions. Traditionally, samples 
of this type are analyzed by neutron activation, X-ray fluorescence, 
atomic absorption, inductively coupled plasma-atomic emission 
spectroscopy, and inductively coupled plasma mass spectroscopy. 
Analysis via the traditional analytical spectroscopic techniques in- 
volves extensive sample separation and preparation which results 
in the generation of significant quantities of additional waste. In the 
laser based method, little to no sample preparation is required. The 
method is essentially waste free since only a few micrograms of 
material is removed from the sample in the generation of the mi- 
croplasma. Detection limits of the laser based method typically 
range between such ppm to tens of ppm. In this report, the optical 
emission from samples containing Pu, Am, Pb, Cr, and Be will be 
discussed. We will also discuss the essential elements of the anal- 
ysis method. 


29238 (CONF-930873-, pp. 14.1.1-14.1.17) Processing 
results of 1,800 gallons of mercury and radioactively contami- 
nated mixed waste rinse solution. Thiesen, B.P. (idaho National 
Engineering Labs., Idaho Falls, ID (United States)). American Soci- 
ety of Mechanical Engineers, New York, NY (United States). Mixed 
Waste Committee; Temple Univ., Philadelphia, PA (United States). 
Dept. of Environmental Safety and Health. [1993]. DOE Contract 
AC07-761D01570. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Mercury-contaminated rinse solution was successfully treated at 
the Idaho National Engineering Lab. This waste was generated 
during the decontamination of the Heat Transfer Reactor Experi- 
ment 3 reactor shield tank. Approximately 6.8 m® (1,800 gal) of 
waste was generated and placed into 33 drums. Each drum con- 
tained precipitated sludge material ranging from 2-25 cm in depth, 
with the average depth of about 6 cm. The pH of each drum varied 
from 3-11. The bulk liquid waste had a mercury level of 7.0 mg/L, 
which exceeded the Resource Conservation and Recovery Act limit 
of 0.2 mg/L. The average liquid bulk radioactively was about 2.1 
pCi/mL, while the average sludge contamination was about 13,800 
pCi/g. Treatment of the waste required separation of the liquid from 
the sludge, filtration, pH adjustment, and ion exchange. The result- 
ing solution after treatment had mercury levels at 0.0186 mg/L and 
radioactivity of 0.282 pCi/mL. 
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29239 (CONF-930873-, pp. 14.2.1-14.2.16) Treatability 
study for the amalgamation of a radioactively contaminated el- 
emental mercury waste at the Idaho National Engineering 
Laboratory. Tyson, D.R. (idaho National Engineering Lab., Idaho 
Falls, ID (United States)). American Society of Mechanical Engi- 
neers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Treatability studies of radioactively contaminated elemental mer- 
cury were performed at the Idaho National Engineering Lab. 
(INEL). The treatment that was used for this waste form was amal- 
gamation, the treatment standard as defined by 40 CFR 268, “Land 
Disposal Restrictions.” An investigation team performed initial tests 
with noncontaminated mercury in order to determine process con- 
ditions producing adequate amalgam forms. The team felt that the 
desired amaigam forms would have the following properties: The 
initial solid is a malleable mass; Within 24 hours, this solid hardens 
into a nonmalleable one; There is no free mercury on visual in- 
spection; There is no free mercury upon centrifuge testing. 


29240 (CONF-930873—, pp. 14.3.1-14.3.12) Preliminary de- 
sign of a biological treatment facility for trench water from a 
low-level radioactive waste disposal area. Rosten, R. (Pacific 
Nuclear, Westmont, IL (United States)); Malkmus, D.; Weishan, 
M.R. American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. From 2. international mixed waste symposium; Bal- 
timore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A New York State Energy and Research Development Authority 
(the Authority) funded treatability study identified biotreatment as 
the best technology to reduce the hazardous constituent concentra- 
tions below discharge criteria. lon exchange resins were shown to 
reduce strontium-90 and cesium-137 concentrations of a low-level 
radioactive waste disposal trench leachate below release limits. 
Based on the results of this treatability study, the Authority has 
funded the design of a leachate treatment system. An activated 
sludge bioreactor and ion exchange resin columns will be compo- 
nents of the treatment train. A discussion of the design and the 
design criteria for the treatment facility will be provided. Particular 
emphasis will be placed on the availability of the off-the-shelf 
equipment and the modifications that will be required. Other issues 
which will be discussed are: Tritium concentration concerns, sec- 


ondary waste generation and processing, design codes, site layout 
and schedule. 


29241 (CONF-930873-, pp. 14.4.1-14.4.4) Evaluation of 
treatment technologies for mixed waste soil containing mer- 
cury. Hemmings, R.L. (Clemson Technical Center Inc., Anderson, 
SC (United States)); McCartney, D.E.; Hoeffner, S.L.; Navratil, 
J.D.; Klein, A. American Society of Mechanical Engineers, New 
York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Treatment processes are being evaluated for conversion of 
mixed waste soil (containing mainly '*’Cs, ®°Sr, mercury, organics, 
etc.) to a radioactive waste. A preliminary evaluation was con- 
ducted on soils spiked with mercury and trichloroethane using 
vacuum retorting and stabilization methods. The results of these 
experiments verify good removal and fixing of mercury. A 
commercial thermal desorption process was next tested on a rep- 
resentative mixed waste soil sample. The thermal process uses an 
externally-fired rotary dryer, and in these tests, the dryer was oper- 
ated at both 370 and 480 C with a residence time of 85 minutes. 
The volatiles are driven off the soil by heat, then transported by ni- 
trogen carrier gas. The carrier gas flows to a gas treatment system 
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where organic, mercury and water vapors are removed and recov- 
ered from the gas. The thermal process effectively removed 
organics and mercury from the mixed waste soil sample. 


29242 (CONF-930873-, pp. 14.5.1-14.5.8) Treatabllity study 
of aqueous, land disposal restricted mixed waste containing 
mercury and lead. Haefner, D.R. (idaho National Engineering 
Lab., Idaho Falls, ID (United States)). American Society of Me- 
chanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. DOE Contract AC07- 
761D01570. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OST]; 
NTIS; INIS; GPO Dep. 

Treatment studies have been completed on an aqueous waste 
classified as land disposal restricted (LDR). The waste contained 
mercury and lead as characteristic hazardous constituents, while 
the primary radionuclide was Co-60. The primary objective of the 
treatment was to remove the characterize hazard; removal of the 
nuclides was not required for successful treatment. Samples were 
treated by decanting, filtering, and then ion exchanging with Duolite 
GT-73. Effluent levels as low as to 0.003 mg/l mercury and 0.025 
mg/l lead were obtained. Treatment was successful in that the LDR 
waste was rendered to forms for which ultimate disposal is avail- 
able. The effluent water is suitable for disposal at the onsite waste 
ponds. The resin and solidified sludges passed the toxic character- 
istic leaching procedure and are suitable for disposal at the 
low-level burial grounds. 

29243 


(CONF-930873-, pp. 14.6.1-14.6.9) Bioprocessing 


scenarios for mixed hazardous waste. Wolfram, J.H. (EG&G 
Idaho, Idaho Falls, ID (United States)); Rogers, R.D.; Prisc, M.; Sil- 
ver, G.; Attala, A. American Society of Mechanical Engineers, New 
York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 


Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The potential of biological processing of mixed hazardous waste 
has not been determined. However, the use of selected microor- 
ganisms for the degradation and/or detoxification of hazardous 
organic compounds is gaining wide acceptance as an alternative 
waste treatment technology. The isolation of a unique strain of 
Pseudom ovos Putida Idaho seems well adapted to withstand the 
demands of the input stream comprised of liquid scintillation waste. 
This paper describes the results from the continuous processing of 
a mixture comprised of p-xylene and surfactant. The process is 
now at the demonstration phase at one of US DOE's facilities 
which has a substantial amount of stored waste of this type. 


29244 (CONF-930873-, pp. 15.1.1-15.1.8) Design of the 
waste receiving and processing Module 2A facility. Lamberd, 
D.L. (Westinghouse Hanford Co., Richland, WA (United States)). 
American Society of Mechanical Engineers, New York, NY (United 
States). Mixed Waste Committee; Temple Univ., Philadelphia, PA 
(United States). Dept. of Environmental Safety and Health. [1993]. 
From 2. international mixed waste symposium; Baltimore, MD 
(United States); 17-20 Aug 1993. In Mixed waste: Proceedings. 
817p. Order Number DE94012383. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Westinghouse Hanford Co. has determined that a facility is re- 
quired for the treatment of mixed low-level waste at the Hanford 
Site. The mission of that facility will be to receive, process/treat, 
package, certify, and ship the contact-handlied, mixed low-level 
waste that must be handied by Hanford Site to permanent disposal. 
Preconceptual and conceptual design studies were performed by 
United Engineers and Constructors, and a conceptual design report 
was issued. This report presents a summary of the conceptual de- 
sign for a facility that will meet the mission established. 


29245 (CONF-930873-, pp. 15.2.1-15.2.10) Hazardous 
Waste Treatment Facility and skid-mounted treatment systems 
at Los Alamos. Lussiez, G.W. (Los Alamos National Lab., NM 
(United States)); Zygmunt, S.J. American Society of Mechanical 





Engineers, New York, NY (United States). Mixed Waste Commit- 
tee; Temple Univ., Philadelphia, PA (United States). Dept. of 
Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

To centralize treatment, storage, and staging areas for hazardous 
wastes, Los Alamos National Lab. has designed a 1115 cm* haz- 
ardous waste treatment facility. The facility will house a treatment 
room for each of four kinds of wastes: Nonradioactive characteris- 
tic wastes, nonradioactive listed wastes, radioactive characteristic 
wastes, and radioactive listed wastes. The facility will be used for 
repacking labpacks, bulking small organic waste volumes, process- 
ing scintillation vials, treating reactives such as lithium hydride and 
pyrophoric uranium, treating contaminated solids such as barium 
sand, and treating plating wastes. The treated wastes will then be 
appropriately disposed of. Separate treatment rooms will allow 
workers to avoid mixing waste types, prevent cross-contamination, 
and avoid or mitigate other hazards associated with treatment. 


29246 (CONF-930873-, pp. 15.3.1-15.3.6) The Mixed Waste 
Management Facility at the Lawrence Livermore National Lab- 
oratory. Brummond, W. (Lawrence Livermore National Lab., CA 
(United States)); Celeste, J.; Steenhoven, J. American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. DOE Contract W- 
7405-ENG-48. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 


NTIS; INIS; GPO Dep. 

The DOE has developed a National Mixed Waste Strategic Plan 
which calls for the construction of 2 to 9 mixed waste treatment 
centers in the Complex in the near future. LLNL is working to es- 
tablish an integrated mixed waste technology development and 
demonstration system facility, the Mixed Waste Management Facil- 


ity (MWMF), to support the US DOE National Mixed Waste 
Strategic Plan. The MWMF will develop, demonstrate, test, and 
evaluate incinerator-alternatives which will comply with regulations 
governing the treatment and disposal of organic wastes. LLNL will 
provide the DOE with engineering data for design and operation of 
new technologies which can be implemented in their mixed waste 
treatment centers. MWMF will operate under real production plant 
conditions and process samples of real LLNL mixed waste. In addi- 
tion to the destruction of organic mixed wastes, the development 
and demonstration will include waste feed preparation, material 
transport systems, aqueous treatment, off-gas treatment, and final 
forms, thus making it an integrated “cradle to grave” demonstra- 
tion. Technologies from offsite as well as LLNL’s will be tested and 
evaluated when they are ready for a pilot scale demonstration, ac- 
cording to the needs of the DOE. 


29247 (CONF-930873-, pp. 15.4.1-15.4.12) Design consider- 
ations for an intelligent mobile robot for mixed-waste 
Inspection. Sias, F.R. (Clemson Univ., Clemson, SC (United 
States)); Dawson, D.M.; Schalkoff, R.J.; Byrd, J.S.; Pettus, R.O. 
American Society of Mechanical Engineers, New York, NY (United 
States). Mixed Waste Committee; Temple Univ., Philadelphia, PA 
(United States). Dept. of Environmental Safety and Health. [1993]. 
DOE Contract AC21-92MC29115. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Large quantities of low-level radioactive waste are stored in steel 
drums at various US DOE sites in the US. Much of the stored 
waste qualifies as mixed waste and falls under US EPA regulations 
that require periodic inspection. A semi-autonomous mobile robot is 
being developed during Phase 1 of a DOE contract to perform the 
inspection task and consequently reduce the radiation exposure of 
inspection personnel. The nature of the inspection process, the re- 
sulting robot design requirements, and the current status of the 
project are the subjects of this paper. 


29248 (CONF-930873—, pp. 16.1.1-16.1.3) Mixed waste in 
environmental remediation. Lehr, J.C. (Dept. of Energy, Wash- 
ington, DC (United States)). American Society of Mechanical 
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Engineers, New York, NY (United States). Mixed Waste Commit- 
tee; Temple Univ., Philadelphia, PA (United States). Dept. of 
Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper will describe specific environmental restoration activi- 
ties underway or planned which have the potential to generate 
mixed waste. The paper will also discuss specific actions being 
taken to minimize the waste generated by these activities, and the 
treatment and disposal options being considered for managing the 
waste which is inevitably generated. This paper will also include an 
update on any recent regulatory issues which affect how the Envi- 
ronmental Restoration Program will manage its mixed waste. 


29249 (CONF-930873-, pp. 16.2.1-16.2.7) Mixed debris 
treatment at the Idaho National Engineering Laboratory (INEL). 
Garcia, E.C. (Idaho National Engineering Lab., Idaho Falls, ID 
(United States)); Porter, C.L.; Wallace, M.T. American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

August 18, 1992 the EPA published the final revised treatment 
standards for hazardous debris, including mixed debris. Whereas 
previous standards had been concentration based, the revised 
standards are performance based. Debris must be treated prior to 
land disposal, using specific technologies from one or more of the 
following families of debris treatment technologies: Extraction, de- 
struction, or immobilization. Seventeen specific technologies with 
generic application are discussed in the final rule. The existing ca- 
pabilities and types of debris at the INEL were evaluated against 
the debris rule to determine an overall treatment strategy for the 
INEL. Seven types of debris were identified: Combustible, porous, 
non-porous, inherently hazardous, HEPA filters, asbestos contami- 
nated, and reactive metals contaminated debris. With the exception 
of debris contaminated with reactive metals treatment can be 
achieved utilizing existing facilities coupled with minor modifica- 
tions. 


29250 (CONF-930873-, pp. 16.3.1-16.3.10) PIT 9 Project: A 
private sector initiative. Macdonald, D.W. (Dept. of Energy, Idaho 
Falls, ID (United States)); Hughes, F.P.; Burton, B.N. American So- 
ciety of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. DOE 
Contract ACO7-761D01570. From 2. international mixed waste sym- 
posium; Baltimore, MD (United States); 17-20 Aug 1993. In Mixed 
waste: Proceedings. 817p. Order Number DE94012383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Pit 9 Comprehensive Demonstration is intended to demon- 
strate a cost-effective approach to remediate an Idaho National 
Engineering Lab. (INEL) waste disposal pit through a Comprehen- 
sive Environmental Response, Compensation, and Liability Act 
(CERCLA) Interim Action. The remediation will include additional 
requirements, if needed, to provide high confidence that only minor 
additional work would be necessary to accomplish the final closure 
as part of the overall final closure strategy for the INEL’s Subsur- 
face Disposal Area (SDA). Pit 9 is an inactive waste disposal pit 
located in the northeastern corner of the SDA at the INEL’s 
Radioactive Waste Management Complex (RWMC). It covers ap- 
proximately 1 acre. The waste within Pit 9 is primarily transuranic 
waste generated at the Rocky Flats Plant and additional wastes, 
both hazardous and low-level radioactive, from generators at the 
INEL. 


29251 (CONF-930873—, pp. 16.5.1-16.5.11) MAWS: A pro- 
gram for the development and demonstration of an integrated, 
multiple-technology, multiple-waste-stream treatment system 
for the Fernald Site. Pegg, I.L. (GTS Duratek Corp. Inc., 
Columbia, MD (United States)). American Society of Mechanical 
Engineers, New York, NY (United States). Mixed Waste Commit- 
tee; Temple Univ., Philadelphia, PA (United States). Dept. of 
Environmental Safety and Health. [1993]. From 2. international 


ERA Vol. 19, No. 11 49 





05 NUCLEAR FUELS 
0520 Waste Management 


mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The Minimum Additive Waste Stabilization (MAWS) Program is 
scheduled to demonstrate an integrated-system (vitrification, soil 
washing, and water treatment) approach to the treatment of multi- 
ple waste streams at the Fernald site, beginning in mid-1993. This 
paper discusses the major concepts underlying the MAWS ap- 
proach, the main objectives of the program, and the progress that 
has been made to date. A soil washing process has been devel- 
oped that achieves substantial volume reductions while producing 
contaminant-enriched fraction suitable for blending with other waste 
streams to produce a vitrifiable feed. Glass-based waste forms 
have been developed for Fernald mixed waste blends that show 
excellent leach resistance, are processable using improved joule- 
heated vitrification technology, and achieve very high waste 
loadings. The large volume reductions obtained with this approach 
translate into substantial reductions in life-cycle remediatior costs. 
These benefits should be widely applicable to other sites. 


29252 (CONF-930873-, pp. 2.1.1-2.1.29) Private sector par- 
ticipation for the treatment of DOE and commercial radioactive 
mixed wastes. Harris, T.L. (Science Applications International 
Corp., Idaho Falis, ID (United States)); Steele, S.M.; Bohrer, H.A.; 
Garrison, T.W.; Owens, C.M. American Society of Mechanical En- 
gineers, New York, NY (United States). Mixed Waste Committee; 
Tempie Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The ability of the US DOE to accept commercial low-level mixed 
waste (LLMW) for disposal has been identified as a technically fea- 
sible alternative in developing a strategy for managing commercial 
mixed waste. This document is an estimation of DOE’s capabilities 
to assist the state compacts and the commercial sector with the 
difficult issues related to the treatment and disposal of LLMW. The 
first step in determining DOE’s capabilities to assist the commercial 
sector and the state compacts in managing their LLMW is to estab- 
lish how closely DOE’s LLMW resembles the LLMW generated 
commercially. This report established that a large portion of the 
low-level mixed waste streams are common to both the DOE and 
private sectors. A united approach between the DOE and the host 
states and compacts to cooperatively manage the low-level mixed 
wastes (LLMW) would prove to be beneficial to all. 


29253 (CONF-930873-, pp. 2.2.1-2.2.9) Development of 
treatment technologies for the processing of US Department 
of Energy mixed waste. Backus, P.M. (Oak Ridge National Lab., 
TN (United States)); Berry, J.B.; Coyle, GJ.; Lurk, P.W.; Wolf, 
S.M. American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. From 2. international mixed waste symposium; Bal- 
timore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Waste contaminated with chemically hazardous and radioactive 
species is defined as mixed waste. Significant technology develop- 
ment has been conducted for separate treatment of hazardous and 
radioactive waste, but technology development addressing mixed- 
waste treatment has been limited. In response to the need for a 
comprehensive and consistent approach to mixed-waste technol- 
ogy development, the Office of Technology Development of the US 
DOE has established the Mixed Waste Integrated Program. The 
program is identifying and evaluating treatment technologies to 
treat present and estimated future mixed wastes at DOE sites. The 
Status of the technical initiatives in chemical/physical treatment, 
waste destructior/stabilization technology, off-gas treatment, and fi- 
nal waste form production/assessment is described in this paper. 


29254 


(CONF-930873-, pp. 2.3.1-2.3.14) Developing waste 
separations technologies in the Underground Storage Tank - 
Integrated Demonstration Program. Cruse, J.M. (Westinghouse 
Hanford Co., Richland, WA (United States)). American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
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Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The principal objective of the Underground Storage Tank - Inte- 
grated Demonstration Program (UST-ID) is the demonstration and 
continued development of technologies suitable for the remediation 
of USTs. The most promising new technologies are selected for 
demonstration, testing, and evaluation. The objective is the 
eventual transfer of new technologies as a system to full-scale re- 
mediation at US DOE complexes and sites in the private sector. 
Technologies under development in the UST-ID Program are tar- 
geted toward use in remediation actions at the following five DOE 
participant sites: Hanford, Fernald, Idaho, Oak Ridge, and Savan- 
nah River. Combined, these participant sites have more than 300 
USTs containing more than 100 Mgal of high-level and low-level 
radioactive liquid waste. This paper focuses on the Waste Separa- 
tions and Pretreatment area of the UST-ID, summarizing the 
currently funded technology development projects. In this area, 
several “compact processing units” are being developed to effect 
near-term demonstration and deployment of promising processes 
in actual tank environments. The compact processing units design 
and development approach is summarized. A number of program- 
matic issues are discussed, including onsite and offsite 
transportation of potentially contaminated processing systems, con- 
tainment design criteria, including applicable codes and standards, 
and operation and maintenance of such systems in a developmen- 
tal testing environment. 


29255 (CONF-930873-, pp. 2.4.1-2.4.13) Decontamination 
flowsheet development for a waste oil containing mixed ra- 
dioactive contaminants. Vijayan, S. (Atomic Energy of Canada 
Ltd., Chalk River (Canada)); Buckley, L.P. American Society of Me- 
chanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The majority of waste oils contaminated with both radioactive 
and hazardous components are generated in nuclear power plant, 
research lab. and uranium-refinery operations. The waste oils are 
complex, requiring a detailed examination of the waste manage- 
ment strategies and technology options. It may appear that 
incineration offers a total solution, but this may not be true in all 
cases. An alternative approach is to decontaminate the waste oils 
to very low contaminant levels, so that the treated oils can be 
reused, burned as fuel in boilers, or disposed of by commercial in- 
cineration. This paper presents selected experimental data and 
evaluation results gathered during the development of a decontam- 
ination flowsheet for a specific waste oil stores at Chalk River 
Labs. (CRL). The waste oil contains varying amounts of lube oils, 
grease, paint, water, particulates, sludge, light chloro- and fluoro- 
solvents, polychlorinated biphenyls (PCB), complexing chemicals, 
uranium, chromium, iron, arsenic and manganese. To achieve safe 
management of this radioactive and hazardous waste, several 
treatment and disposal methods were screened. Key experiments 
were performed at the laboratory-scale to confirm and select 
the most appropriate waste-management scheme based on 
technical, environmental and economic criteria. The waste-oil- 
decontamination flowsheet uses a combination of unit operations, 
including prefiltration, acid scrubbing, and aqueous-leachage treat- 
ment by precipitation, microfiltration, filter pressing and carbon 
adsorption. The decontaminated oil containing “de minimis” levels 
of contaminants will undergo chemical destruction of PCBs and 
final disposal by incineration. The recovered uranium will be recy- 
cled to a uranium milling process. 


29256 (CONF-930873-, pp. 3.1.1-3.1.7) Mixed waste: Be- 
fore treatment, storage and disposal. Conway, S. (Colorado 
Center for Environmental Management, Golden, CO (United 
States)). American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 





Health. [1993]. From 2. international mixed waste symposium; Bal- 
timore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

If we are to address the problems associated with mixed waste, 
those responsible for it must understand and take into account not 
only the regulatory context and technical information, but also pub- 
lic concerns. They must do so at the earliest stages of developing 
potential solutions to the licensing/permitting, handling, treating, 
storing, and disposing of mixed waste. This demand places a 
premium on approaches that promote the participation of all the di- 
verse segments of the public in decision-making about mixed 
waste issues. The management of containerized and low level 
mixed wastes is a problem at many locations within the DOE Com- 
plex. Satisfactory characterization, treatment, and/or disposal of the 
contents of these containers involve diverse technical, regulatory, 
public health, and safety issues. Opening containers to determine 
their waste presents potential health and safety threats to the im- 
mediate workers and the surrounding population. Technologies and 
techniques for non-intrusive analysis are not readily available. Fur- 
ther, characterization requirements could vary _ significantly 
depending upon the treatment and disposal options selected. Deci- 
sions on characterization and treatment/disposal are directly driven 
by regulatory requirements (including the requirements of the dis- 
posal sites chosen), treatment parameters, the ultimate disposal 
site, transportation routes, and, it should go without saying, public 
acceptibility. 


29257 (CONF-930873-, pp. 3.2.1-3.2.7) Management of 
mixed wastes in Canada. Brown, P.A. (Energy, Mines & Re- 
sources Canada, Ontario (Canada)); De, P.L. American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

Mixed radioactive and hazardous waste is generated at the rate 
of approximately 750 m°/y which is about 9% of the annual low- 
level radioactive waste generation rate. As mixed waste is not a 
formal classification in Canada, it is managed as low-level radioac- 
tive waste. Regulation of mixed waste is thus under the jurisdiction 
of federal Atomic Energy Control Board, and is performed through 
a joint consultative process with relevant federal and provincial 
ministries of the environment. The joint consultative approach has 
worked satisfactorily thus far in the management of mixed waste in 
Canada. 


29258 (CONF-930873-, pp. 3.3.1-3.3.11) Impacts of BRC 
disposal of activated oil from the Stanford Linear Accelerator 
Center. Millage, K.K. (Stanford Linear Accelerator Center, CA 
(United States)); Roberts, R.S.; Ng, S. American Society of Me- 
chanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. in Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to demonstrate that the disposal of 
2 m® of non-RCRA vacuum pump oil, containing trace quantities of 
tritium, as hazardous waste will not impact workers, the general 
population or the environment. The oil contains approximately 
15,000 pCi/L of tritium, well below the Clean Water Act standard of 
20,000 pCi/L in drinking water. The impact of incineration and dis- 
posal of this waste was determined using IMPACTS-BRC, Version 
2.0. The dose estimates from the IMPACTS-BRC code were used 
to determine potential risk to the surrounding population. Normally, 
in a population of 100,000 people, 17,000-21,000 will die of cancer 
over a 70 year period. The highest dose increase from the disposal 
of this waste, using “worst case” conditions, may cause this value 
to increase to 17,000.00053-21 ,000.00053. 


29259 (CONF-930873-, pp. 3.4.1-3.4.22) Mixed waste: A 
proposed solution that focuses on the underlying problem 
rather than on its symptoms. Thompson, A.J. (Perkins Coie, 
Washington, DC (United States)); Goo, M.L. American Society of 
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Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

Viewed critically, it is apparent that the current mixed waste 
Stream is the result of conflicting regulatory regimes. The current 
mixed waste system is neither functional nor rational. Despite 
numerous and elaborate attempts by NRC, EPA, and DOE to mini- 
mize and avoid conflicts between the existing regulatory schemes 
for radioactive and hazardous waste, the fundamental conflict be- 
tween Atomic Energy Act and Resource Conservative and 
Recovery Act requirements remains obvious and unabated. Regu- 
latory paralysis is the result. In this article, the authors outline 
some of the key inconsistencies between hazardous and radioac- 
tive waste management and disposal requirements and trace the 
effect these conflicts have had on the existing mixed waste system. 
The authors argue that mixed waste is of two primary types: Waste 
that is either primarily radioactively hazardous or primarily chemi- 
cally hazardous and that regulatory requirements should reflect this 
fact. Hence, where a mixed waste contains only low levels of ra- 
dioactivity and is primarily chemically hazardous, RCRA controls 
should predominate. Where a mixed waste contains any significant 
amount of radioactivity, however, AEA requirements, not RCRA 
should control. 


29260 (CONF-930873-, pp. 3.5.1-3.5.7) LSV waste disposal: 
A successful commercial mixed waste treatment license and 
permit. Loiselle, V. (Quadrex Environmental Co., Gainesville, FL 
(United States)); Warren, B.C. American Society of Mechanical En- 
gineers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US EPA began regulating mixed wastes in the mid-1980s 
but clear guidance between the US NRC and EPA was not avaii- 
able for liquid scintillation media at that time. Liquid scintillation 
media consisted of '*C and H in a toluene/xylene liquid mixture 
which was earlier rules a mixed waste due to its Resource Conser- 
vation and Recovery Act toxicity. The Company wished to engage 
in the recycle or disposal of the media with licenses and permits by 
the State of Florida. There was considerable confusion in the regu- 
latory process leading to a permit for a Treatment, Storage and 
Disposal (TSD) facility in Florida. The Company’s application for 
permit was granted in July 1988 and has been renewed through 
1995. From a radiological standpoint, the public safety had to be 
demonstrated via quarterly monitoring of the cement kiln used for 
incineration of the low activity media and the Southeast Compact 
had to allow the unencumbered import of the media to Florida for 
disposal purposes. In 1985, 70 percent of the media was disposed 
of in Florida, in 1990 a maximum was reached in media processing. 
The TSD service for the media disposal continues uninterrupted 
because of careful handling by the facility and the cooperation of 
the regulations, generators and brokers of this material. The TSD 
facility has made an important contribution to the national scene for 
disposal of the media as mixed wastes and demonstrates the level 
of cooperation needed to achieve such a result. 


29261 (CONF-930873—, pp. 4.1.1-4.1.13) Compositional 
optimization of mixed waste glasses: A microstructural ap- 
proach. Wang, E. (Catholic Univ. of America, Washington, DC 
(United States)); Buechele, A.C.; Fu, S.S.; Macedo, P.B. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 
Vitrification, an accepted technology for treating high-level nu- 
clear waste, is now being investigated for its potential to process 
the thousands of tons of low-level and mixed wastes existing in the 
US. Generally, a single type of nuclear waste does not possess 
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the necessary balance of components to form a good glass. By uti- 
lizing multiple wastestreams and technologies in an integrated 
approach, vitrification can be effected using only a minimum of ad- 
ditives resulting in volume reduction, more durable endproduct, and 
reduced costs over competing methods. This is referred to as Mini- 
mum Additive Waste Stabilization (MAWS). In this paper we report 
the results of our research to optimize compositions for vitrification 
of low level nuclear wastes from Fernald, Ohio using the MAWS 
approach. About fifty glasses of different compositions have been 
melted using different percentages of wastes and additives. These 
glasses were then heat treated at various temperatures. Heat 
treated and as-melted glass samples were examined using Scan- 
ning Electron Microscopy and Energy Dispersive Spectrometry. 
Various crystalline phases were found, among them fluorophliogo- 
pite, forsterite, diopsidic augite and spinels. The composition 
dependence of crystallization has been studied and near optimal 
composition has been found for Fernald waste. We have also ap- 
plied principles of solution chemistry to predict the crystallization 
behavior as a function of compositional variation, and have shown 
the usefulness of this procedure in facilitating the determination of 
optimal composition. 


29262 (CONF-930873-, pp. 4.2.1-4.2.13) Reactive additive 
stabilization process for hazardous and mixed waste vitrifica- 
tion. Jantzen, C.M. (Westinghouse Savannah River Co., Aiken, SC 
(United States)); Pickett, J.B.; Ramsey, W.G. American Society of 
Mechanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. DOE Contract ACO9- 
89SR18035. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Solidification of hazardous/mixed wastes into glass is being ex- 
amined at the Savannah River Site for (1) nickel plating line (F006) 
sludges and (2) incinerator wastes. Vitrification of these wastes us- 
ing high surface area additives, the Reactive Additive Stabilization 
Process (RASP), has been determined to greatly enhance the dis- 
solution and retention of hazardous, mixed, and heavy metal 
species in glass. RASP lowers melt temperatures (typically 1050- 
1150°C), thereby minimizing volatility concerns during vitrification. 
RASP maximizes waste loading (typically 50-75 wt% on a dry ox- 
ide basis) by taking advantage of the glass forming potential of the 
waste. RASP vitrification thereby minimizes waste disposal volume 
(typically 86-97 vol. %), and maximizes cost savings. Solidification 
of the F006 plating line sludges containing depleted uranium has 
been achieved in both soda-lime-silica (SLS) and borosilicate 
glasses at 1150°C up to waste loadings of 75 wt%. Solidification of 
incinerator blowdown and mixtures of incinerator blowdown and 
bottom kiln ash have been achieved in SLS glass at 1150°C up to 
waste loadings of 50% using RASP. These waste loadings corre- 
spond to volume reductions of 86 and 94 volume %, respectively, 
with large associated savings in storage costs. 


29263 (CONF-930873-, pp. 4.3.1-4.3.9) Pilot scale vitrifica- 
tion studies on hazardous and mixed wastes. Bennert, D.M. 
(Clemson Univ. Environmental Systems Engineering, SC (United 
States)); Overcamp, T.J.; Compton, K.L.; Sargent, T.N. Jr.; Resce, 
J.L.; Bickford, D.F. American Society of Mechanical Engineers, 
New York, NY (United States). Mixed Waste Committee; Temple 
Univ., Philadelphia, PA (United States). Dept. of Environmental 
Safety and Health. [1993]. From 2. international mixed waste sym- 
posium; Baltimore, MD (United States); 17-20 Aug 1993. In Mixed 
waste: Proceedings. 817p. Order Number DE94012383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Clemson Univ. Environmental Systems Engineering, in coopera- 
tion with research partners Westinghouse Savannah River Co., 
EnVitCo, Inc., and Stir-Melter, Inc., has established a center for pi- 
lot scale waste vitrification research. The purpose of the center is 
to conduct vitrification feasibility studies and environmental impact 
Studies on various defense and industrial hazardous and mixed 
wastes. Treatability studies are being conducted on several haz- 
ardous wastes and surrogates of hazardous and mixed wastes. 
Tests include treatment of contaminated concrete, wastewater 
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treatment sludges, ion exchange resins, incinerator ash, and elec- 
tronic circuit boards. The program will include tests to control 
precious metal separation and organic destruction as an integral 
part of the melter operation, while incorporating heavy metals into 
the glass matrix. 


29264 (CONF-930873—, pp. 5.1.1-5.1.7) An approach for 
sampling solid heterogeneous waste at the Hanford Site 
Waste Receiving and Processing and Solid Waste Projects. 
Sexton, R.A. (Westinghouse Hanford Co., Richland, WA (United 
States)). American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. From 2. international mixed waste symposium; Bal- 
timore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper addresses the problem of obtaining meaningful data 
from samples of solid heterogeneous waste while maintaining sam- 
ple rates as low as practical. The Waste Receiving and Processing 
Facility, Module 1, at the Hanford Site in south-central Washington 
State will process mostly heterogeneous solid wastes. The pres- 
ence of hazardous waste is documented for some packages and 
unknown for others. Waste characterization is needed to segregate 
the waste, meet waste acceptance and shipping requirements, and 
meet facility permitting requirements. Sampling and analysis are 
expensive, and no amount of sampling will produce absolute cer- 
tainty of waste contents. A sampling strategy is proposed that 
provides acceptable confidence in waste characterization with 
achievable sampling rates. 


29265 (CONF-930873-—, pp. 5.2.1-5.2.7) Multimodallity char- 
acterization of nuclear waste drums using emerging 
techniques for nondestructive examination and assay. 
Bernardi, R.T. (Bio-lmaging Research Inc., Lincolnshire, IL (United 
States)). American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. DOE Contract FG02-90ER80893. From 2. interna- 
tional mixed waste symposium; Baltimore, MD (United States); 
17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Order Num- 
ber DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

We are developing an x-ray imaging system that incorporates 
several inspection technologies for complete, nondestructive evalu- 
ation of containers of nuclear waste. In Phase | and Phase Ii SBIR 
programs for the DOE, we proved the feasibility of using x-ray 
computed tomography (CT) and digital radiography (DR)-imaging 
techniques using x-rays transmitted through the object-for container 
inspection. Now, with further funding from DOE and working with 
scientists at Lawrence Livermore National Lab., we are designing a 
mobile inspection system that will use CT and DR as well as two 
X-ray emission imaging techniques-single photon emission com- 
puted tomography and nondestructive assay. This system will 
provide much more information about the contents of containers 
than currently used inspection methods, and will provide archiving 
of digital data. In this paper, we describe inspection system and 
present recent results from the CT and DR evaluations. 


29266 (CONF-930873-, pp. 5.3.1-5.3.10) Long-range alpha 
detection applied to mixed-waste monitoring. Johnson, J.P. 
(Los Alamos National Lab., NM (United States)); Allander, K.S.; 
Bounds, J.A.; Caress, R.W.; Johnson, J.D.; MacArthur, D.W. Amer- 
ican Society of Mechanical Engineers, New York, NY (United 
States). Mixed Waste Committee; Temple Univ., Philadelphia, PA 
(United States). Dept. of Environmental Safety and Health. [1993]. 
DOE Contract W-7405-ENG-36. From 2. international mixed waste 
symposium; Baltimore, MD (United States); 17-20 Aug 1993. In 
Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Much of the waste that is classified as “mixed” is only assumed 
to be radioactive. Waste materials (toxic or other) taken from a 
contaminated area are generally assumed to be contaminated and 
are disposed of as radioactive or (if the waste material is toxic) 
mixed waste. The quantities of both radioactive and mixed waste 
could be greatly reduced if the waste could be effectively moni- 
tored prior to disposal. Traditional detection systems excel at 





locating beta and gamma contamination on waste materials; how- 
ever the short range of alpha particles in air severely hampers the 
efficient detection of alpha contamination on waste material. To 
compound this problem, many transuranic contaminants, such as 
239Pu, emit primarily alpha radiation and are difficult to detect using 
conventional technology. The long-range alpha detection (LRAD) 
system detects the ions that are generated by alpha particles pass- 
ing through the air, rather than the alpha particles themselves. 
Thus, the LRAD response is limited only by the range of ions in air 
(many meters) as opposed to the range of the parent alpha parti- 
cles (several centimeters). In addition, the LRAD can detect alpha 
contamination inside any object or matrix through which air can 
flow freely (such as loosely packed solid waste). The LRAD 
detectors are window-less, rugged, and have been successfully op- 
erated in field conditions. These characteristics make the LRAD an 
ideal detector for use on mixed, solid, or liquid waste streams, with 
applications in environmental restoration, solid- and liquid-waste 
monitoring, arms control, and air-quality monitoring. 


29267 (CONF-930873-, pp. 5.4.1-5.4.11) Unsteady-state 
VOC transport in vented waste drums. Liekhus, K.J. (idaho Na- 
tional Engineering Lab., Idaho Falls, ID (United States)); Gresham, 
G.L.; Peterson, E.S.; Rae, C.; Hotz, N.J.; Connolly, M.J. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. DOE 
Contract AC07-761D01570. From 2. international mixed waste sym- 
posium; Baltimore, MD (United States); 17-20 Aug 1993. In Mixed 
waste: Proceedings. 817p. Order Number DE94012383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A model of unsteady-state volatile organic compound (VOC) 
transport in a vented waste drum has been developed. Model 
predictions of the VOC concentration in the innermost layer of con- 
finement and the drum headspace are compared to measurements 
in lab-scale simulated waste drums. 


29268 (CONF-930873-, pp. 5.5.1-5.5.7) Mixed waste from a 
steel reprocessing site. Bernhardt, D.E. (Rogers and Associates 
Engineering Corp., Salt Lake City, UT (United States)); Sutherland, 
A.A. American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. From 2. international mixed waste symposium; Bal- 
timore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A '8’Cs radioactive source was inadvertently melted with scrap 
steel in a western US steel reprocessing plant in 1990. The '97Cs 
volatilized and was primarily collected in the particulates in the bag 
house. Flue dust from steel plants is a US EPA listed hazardous 
waste, KO61. About 7 BBq (200 mCi) was recovered in wastes as- 
sociated with the cleanup. This paper discusses the management 
of this mixed waste. The repackaging, disposal, and monitoring 
and unrestricted release of the equipment and site are addressed. 
Alternatives for disposal and processing the waste were evaluated 
by Rogers and Associates Engineering. The selection of alterna- 
tives focused on the possibility of Envirocare of Utah (Envirocare) 
obtaining a license for disposal in a mixed waste cell. 


29269 (CONF-930873—, pp. 6.1.1-6.1.10) Concrete as sec- 
ondary containment for interior wall embedded waste lines. 
Porter, C.L. (Westinghouse Idaho Nuclear Co. Inc., idaho Falls, ID 
(United States)). American Society of Mechanical Engineers, New 
York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Throughout the DOE complex there are numerous facilities that 
handle hazardous and radioactive waste solutions. Due to the haz- 
ardous constituents of the mixed waste, secondary containment of 
tank systems and their ancillary piping, in accordance with Re- 
source Conservation and Recovery Act, is a concern for such 
existing facilities. The Idaho Division of Environmental Quality was 
petitioned in 1990 for an Equivalent Device determination regarding 


05 NUCLEAR FUELS 
0520 Waste Management 


secondary containment of waste lines embedded in interior con- 
crete walls. The petition was granted; however, it expires in 1996. 
To address the secondary containment issue, additional studies 
were undertaken. One study verified the hypothesis that an interior 
wall pipe leak would follow the path of least resistance through the 
naturally occurring void found below a rigidly supported pipe and 
pass into an adjacent room where detection could occur, before 
any significant deterioration of the concrete takes place. Other 
tests using acidic waste solutions demonstrated that rebar and 
construction joints are not an accelerated path to the environment. 
The results of these latest studies confirm that the subject configu- 
ration meets all requirements of secondary containment. 


29270 (CONF-930873-, pp. 6.2.1-6.2.20) Land disposal re- 
striction (LDR) waste management strategy at Rocky Flats. 
Tyler, R.W. (Dept. of Energy, Golden, CO (United States)); Ander- 
son, S.A.; Rising, T.L. American Society of Mechanical Engineers, 
New York, NY (United States). Mixed Waste Committee; Temple 
Univ., Philadelphia, PA (United States). Dept. of Environmental 
Safety and Health. [1993]. From 2. international mixed waste sym- 
posium; Baltimore, MD (United States); 17-20 Aug 1993. In Mixed 
waste: Proceedings. 817p. Order Number DE94012383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Rocky Flats Plant (RFP) is a government-owned, contractor- 
operated facility which is a part of the nationwide DOE nuclear 
weapons production complex. Rocky Flats has accumulated (and 
will continue to generate) a substantial quantity of mixed waste 
subject to regulation under the land disposal restrictions (LDR) of 
the Resource Conservation and Recovery Act (RCRA). These 
waste streams include low level mixed waste and transuranic 
mixed waste which are LDR primarily due to solvent and heavy 
metal contamination. DOE and EPA have entered into a Federal 
Facility Compliance Agreement (FFCA) which requires actions to 
be taken to ensure the accurate identification, safe storage and 
minimization of LDR mixed wastes prior to their ultimate treatment 
and/or disposal. As required by the FFCA, DOE has prepared a 
Comprehensive Treatment and Management Plant (CTMP) which 
describes the strategy and commitments for bringing LDR wastes 
at RFP into compliance with applicable regulations. This strategy 
includes waste characterization and reclassification, utilization of 
existing commercial and DOE treatment capacity, as well as, the 
development and implementation of treatment systems (and other 
management systems) for the purpose of achieving LDR regulatory 
compliance and ultimate waste disposal. This paper will give an 
overview of this strategy including a description of the major waste 
streams being addressed, the regulatory drivers, and plans and 
status of ongoing treatment systems technology development and 
implementation efforts. 


29271 (CONF-930873-—, pp. 6.3.1-6.3.7) Treatment of mixed 
FOO6 contaminated material to meet the new EPA debris rule 
at the SRS. Pickett, J.B. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Diener, G.A.; Carroll, S.J.; Steingard, 
J.M. American Society of Mechanical Engineers, New York, NY 
(United States). Mixed Waste Committee; Temple Univ., Philadel- 
phia, PA (United States). Dept. of Environmental Safety and 
Health. [1993]. DOE Contract AC09-89SR18035. From 2. interna- 
tional mixed waste symposium; Baltimore, MD (United States); 
17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Order Num- 
ber DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Savannah River Co. (WSRC), as the operat- 
ing contractor for the DOE at the Savannah River Site (SRS), has 
demonstrated a procedure to clean mixed (radioactive/hazardous) 
wastes to meet the criteria in the recently promulgated Land Dis- 
posal Restrictions “debris” rule. The waste was equipment (steel 
piping, transfer pumps, valves) which has been used in an indus- 
trial wastewater treatment facility to transfer listed FOO6 wastewater 
treatment plating line sludges to a Resource Conservation and Re- 
covery Act (RCRA) storage tank complex. When the equipment 
needed to be repiaced/repaired, it was concluded that the resulting 
debris would have to be managed as a mixed waste, due to the 
fact that the solid waste “contained” the listed hazardous waste 
and a radioactive constituent. 


29272 (CONF-930873-, pp. 6.4.1-6.4.20) Radiological im- 
pacts of landfill disposal of activated concrete debris from the 
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Stanford Linear Accelerator Center. Roberts, R.S. (Dept. of En- 
ergy, Oakland, CA (United States)); Millage, K.K.; Hartnett, K.J. 
American Society of Mechanical Engineers, New York, NY (United 
States). Mixed Waste Committee; Temple Univ., Philadelphia, PA 
(United States). Dept. of Environmental Safety and Health. [1993]. 
From 2. international mixed waste symposium; Baltimore, MD 
(United States); 17-20 Aug 1993. In Mixed waste: Proceedings. 
817p. Order Number DE94012383. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The US DOE is confronting a major policy decision regarding the 
disposal and treatment of radioactive and mixed wastes. The 
DOE's San Francisco Operations Office (DOE/SF) has proceeded 
with a systematic approach to classify specific radioactive materials 
as below regulatory concern (BRC) and to dispose of these wastes 
as nonradioactive materials at municipal landfills. Although the is- 
sues surrounding the classification of radioactive materials as BRC 
are controversial, the State of California has concurred with the 
DOE/SF's case-by-case approach to disposing of detectable 
amounts of radioactive waste in municipal landfills. This paper dis- 
cusses our methodology for obtaining regulatory approval for the 
disposal of suitable radioactive waste in a municipal landfill. 


29273 (CONF-930873-, pp. 7.1.1-7.1.5) Critical operating 
parameters for microwave solidification of hydroxide sludge. 
Sprenger, G.S. (EG&G Rocky Flats, Golden, CO (United States)); 
Eschen, V.G. American Society of Mechanical Engineers, New 
York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Engineers at the Rocky Flats Plant (RFP) have developed an in- 
novative technology for the treatment of homogeneous wet or dry 
solids which are contaminated with hazardous and/or radioactive 
materials. The process uses microwave energy to heat and melt 
the waste into a vitreous final form that is suitable for land dis- 
posal. The advantages include a high density, leach resistant, 
robust waste form; volume and toxicity reduction; favorable eco- 
nomics; in-container treatment; good public acceptance; isolated 
equipment; and instantaneous energy control. Regulatory certifica- 
tion of the final form is accomplished by meeting the limitation 
specified in US EPA's Toxicity Characteristic Leach Procedure. 
This paper presents the results from a series of tests performed on 
a surrogate hydroxide coprecipitation sludge spiked with heavy 
metals at elevated concentrations. The results are very encourag- 
ing and support RFP’s commitment to the use of microwave 
technology for treatment of various waste streams. 


29274 (CONF-930873-, pp. 7.2.1-7.2.6) Molten salt destruc- 
tion process for mixed wastes. Upadhye, R.S. (Lawrence 
Livermore National Lab., CA (United States)); Wilder, J.G.,; 
Karisen, C.E. American Society of Mechanical Engineers, New 
York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. DOE Contract W-7405-ENG-48. From 2. inter- 
national mixed waste symposium; Baltimore, MD (United States); 
17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Order Num- 
ber DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

We are developing an advanced two-stage process for the 
treatment of mixed wastes, which contain both hazardous and ra- 
dioactive components (1) The wastes, together with an oxidant 
gas, such as air, are injected into a bed of molten salt comprising 
a mixture of sodium-, potassium-, and lithium-carbonates, with a 
melting point of about 580°C. The organic constituents of the 
mixed waste are destroyed through the combined effect of pyroly- 
sis and oxidation. Heteroatoms, such as chlorine, in the mixed 
waste form stable salts, such as sodium chloride, and are retained 
in the melt. The radioactive actinides in the mixed waste are also 
retained in the melt because of the combined action of wetting and 
partial dissolution. The original process, developed by Rockwell In- 
ternational, consists of a one-stage unit, operated at 900-1000°C. 
The advanced two-stage process has two stages, one for pyrolysis 
and one for oxidation. The pyrolysis stage is designed to operate 
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at 700°C. The oxidation stage can be operated at a higher temper- 
ature, if necessary. 


29275 (CONF-930873-, pp. 7.3.1-7.3.7) Molten salt oxida- 
tion of radioactive hydraulic oil waste. Darnell, A.J. (Rockwell 
International, Canoga Park, CA (United States)); Gay, R.L.; 
Navratil, J.D.; Newcomb, J.C. American Society of Mechanical En- 
gineers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Molten Salt Oxidation (MSO) technology, developed by Rockwell 
International from the 1970s through the early 1980s, yielded re- 
sults which indicated an excellent potential for treating hazardous 
and radioactive wastes; however, interest in MSO declined in the 
late 1980s because of the availability of less expensive treatment 
technologies. The US DOE has recently shown interest in MSO 
because of its potential advantages over existing processes in the 
treatment of mixed wastes. 


29276 (CONF-930873-, pp. 7.4.1-7.4.8) The Plasma Hearth 
Process Technology Development Project. Geimer, R. (Science 
Applications International Corp., Idaho Falis, ID (United States)); 
Batdorf, J.; Wolfe, P. American Society of Mechanical Engineers, 
New York, NY (United States). Mixed Waste Committee; Temple 
Univ., Philadelphia, PA (United States). Dept. of Environmental 
Safety and Health. [1993]. From 2. international mixed waste sym- 
posium; Baltimore, MD (United States); 17-20 Aug 1993. In Mixed 
waste: Proceedings. 817p. Order Number DE94012383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US DOE Office of Technology Development (OTD) is cur- 
rently evaluating the Plasma Hearth Process (PHP) for potential 
treatment of several DOE waste types. The PHP is a _ high- 
temperature vitrification process that has potential application for a 
wide range of mixed waste types in both the low-level and 
transuranic mixed waste categories. The PHP is being tested un- 
der both the OTD Mixed Waste Integrated Program and the Buried 
Waste Integrated Demonstration. Initial testing has been completed 
on several different surrogate waste forms that are representative 
of some of the DOE mixed waste streams. Destruction of organic 
material exceeds that of conventional incineration technologies. 
The vitrified residual has leaching characteristics comparable to 
glass formulations produced in the high-level waste program. The 
first phase of the PHP demonstration project has been successfully 
completed, and the project is currently beginning a comprehensive 
second phase of development and testing. 


29277 (CONF-930873-, pp. 7.5.1-7.5.8) Treating water- 
reactive wastes. Lussiez, G.W. (Los Alamos National Lab., NM 
(United States)). American Society of Mechanical Engineers, New 
York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Some compounds and elements, such as lithium hydride, mag- 
nesium, sodium, and calcium react violently with water to generate 
much heat and produce hydrogen. The hydrogen can ignite or 
even form an explosive mixture with air. Other metals may react 
rapidly only if they are finely divided. Some of the waste produced 
at Los Alamos National Lab. includes these metals that are con- 
taminated with radioactivity. By far the greatest volume of 
water-reactive waste is lithium hydride contaminated with depleted 
uranium. Reactivity of the water-reactive wastes is neutralized with 
an atmosphere of humid nitrogen, which prevents the formation of 
an explosive mixture of hydrogen and air. When we adjust the tem- 
perature of the nitrogen and the humidifier, the nitrogen can be 
more or less humid, and the rate of reaction can be adjusted and 
controlled. Los Alamos has investigated the rates of reaction of 
lithium hydride as a function of the temperature and humidity. Los 
Alamos will investigate other variables. For example, the nitrogen 
flow will be optimized to conserve nitrogen and yet keep the reac- 
tion rates high. Reaction rates will be determined for various forms 





of lithium waste, from small chips to powder. Bench work will lead 
to the design of a skid-mounted process for treating wastes. Other 
water-reactive wastes will also be investigated. 


29278 (CONF-930873-, pp. 7.6.1-7.6.9) The ECO LOGIC 
Process. Hallett, D.J. (ELI Eco Logic International Inc., Rockwood 
(Canada)). American Society of Mechanical Engineers, New York, 
NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

ECO LOGIC has developed a high-efficiency gas-phase chemi- 
cal reduction process for the destruction of hazardous organic 
wastes. The process uses hydrogen and water at 900°C and ambi- 
ent pressure to chemically reduce chlorinated organic contaminants 
to methane and hydrogen chloride. The process was recently 
demonstrated at pilot scale for the US EPA’s Superfund Innovation 
Technology Evaluation Program in Bay City, Michigan, processing 
polychlorinated biphenyl (PCB) contaminated water, oil and soil. 
These tests showed a destruction removal efficiency of 99.9999% 
for PCBs for liquids and gases injected into the reactor. The 
thermal desorption unit used to pre-process soils achieved a des- 
orption efficiency of 99.9% for PCBs and higher efficiencies for 
more volatile compounds. Product gas from the process is a mix- 
ture of hydrogen, methane and carbon monoxide which can be 
compressed and stored for analysis prior to use as a fuel within 
the process. The technology offers owners of low-level radioactive 
mixed wastes a high-efficiency alternative to incineration with the 
potential to demonstrate effective partitioning prior to any air emis- 
sions occurring. 


29279 (CONF-930873-, pp. 8.1.1-8.1.9) Needed sampling 


and analytical methods for the document: “DOE Methods for 
Evaluating Environmental and Waste Management Samples”. 


Goheen, S.C. (Pacific Northwest Lab., Richland, WA (United 
States)); Riley, R.G.; Fadeff, S.K.; Sklarew, D.S.; Mong, G.M.; 
Cosby, W.C.; McCulloch, M.; Brug, W.P.; Poppiti, JS. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 
The document “DOE Methods for Evaluating Environmental and 
Waste Management Samples” (DOE Methods) contains methods 
that give guidance for sampling and analyzing mixed waste and 
environmental samples from DOE sites. The document was first is- 
sued in October, 1992, and is updated every six months. New 
sampling and analytical methods that have successfully completed 
the DOE Methods review process are added with each update. 
Identification of methods needed to address relevant concerns to 
DOE and that are not included in existing standard methods is an 
important part of this process. Categories in the areas of organic, 
inorganic, radiochemistry, miscellaneous analytical, and sampling 
have been classified. These categories identify types of methods 
needed to complete DOE Methods. Some categories show gaps 
that are not addressed by existing standard methods. The method 
needs have been prioritized to emphasize sampling and analysis in 
radioactive waste and environmental matrices. Based on an evalu- 
ation of over 1,000 procedures compiled from sites from across the 
DOE complex and currently in the DOE Compendium Procedures 
Database, several hundred specific organic, inorganic, radiochem- 
istry, and sampling method needs for future inclusion in DOE 
Methods have been identified. The needs lists depicted in this pa- 
per are presented as guidance to DOE, DOE contractors, and 
commercial contractors interested in submitting methods for con- 
sideration for possible inclusion in DOE Methods. The authors 
encourage feedback from readers on the content of the lists. All 


feedback will be given serious consideration in future updates of 
the needs lists. 


29280 (CONF-930873-, pp. 8.2.1-8.2.9) Method develop- 
ment for the determination of volatile organic compounds in 
mixed waste. Sandoval, W.F. (Los Alamos National Lab., NM 
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(United States)); Rogers, Y.C.; Schappert, M.F.; Boland, K.S.; 
Spall, W.D.; Wilkerson, C.W. Jr. American Society of Mechanical 
Engineers, New York, NY (United States). Mixed Waste Commit- 
tee; Temple Univ., Philadelphia, PA (United States). Dept. of 
Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

While analytical methods exist for the determination of Resource 
Conservation and Recovery Act (RCRA) listed organic and inor- 
ganic compounds in hazardous materials, equivalent methods 
suitable for the characterization of radioactively contaminated sam- 
ples are not at the same level of maturity. The Mixed Waste 
Methods Development Lab. has been established at Los Alamos 
National Lab. to address the need for such procedures. This pre- 
sentation will focus on the efforts that have been directed toward 
the determination of volatile organic compounds (VOCs) in mixed 
waste matrices. The capabilities of the Mixed Waste Methods De- 
velopment Lab. will be outlined. Modifications to the containment 
boxes and analytical instrumentation required for the analyses will 
be described, as will experimental procedures and system perfor- 
mance benchmarks. Preliminary results from surrogate and real 
mixed waste matrices will be presented, and future directions for 
our method development effort will be discussed. 


29281 (CONF-930873-—, pp. 8.3.1-8.3.7) The standard labo- 
ratory module approach to automation of the chemical 
laboratory. Hollen, R.M. (Los Alamos National Lab., NM (United 
States)); Erkkila, T.H. American Society of Mechanical Engineers, 
New York, NY (United States). Mixed Waste Committee; Temple 
Univ., Philadelphia, PA (United States). Dept. of Environmental 
Safety and Health. [1993]. From 2. international mixed waste sym- 
posium; Baltimore, MD (United States); 17-20 Aug 1993. In Mixed 
waste: Proceedings. 817p. Order Number DE94012383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Automation of the technology and practice of environmental labo- 
ratory automation has not been as rapid or complete as one might 
expect. Confined to autosamplers and limited robotic systems, our 
ability to apply production concepts to environmental analytical 
analysis is not great. With the impending remediation of our haz- 
ardous waste sites in the US, only the application of production 
chemistry techniques will even begin to provide those responsible 
with the necessary knowledge to accomplish the cleanup expedi- 
tiously and safely. Tightening regulatory requirements have already 
mandated staggering increases in sampling and characterization 
needs with the future only guaranteeing greater demands. The 
Contaminant Analysis Automation Program has been initiated by 
our government to address these current and future characteriza- 
tion by application of a new robotic paradigm for analytical 
chemistry. By using standardized modular instruments, named 
Standard Laboratory Modules, flexible automation systems can 


rapidly be configured to apply production techniques to our nations 
environmental problems at-site. 


29282 (CONF-930873-, pp. 8.4.1-8.4.7) Environmental mon- 
itoring: An aide to mixed waste management. Gray, R.H. 
(Pacific Northwest Lab., Richland, WA (United States)). American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. DOE 
Contract AC06-76RL01830. From 2. international mixed waste 
symposium; Baltimore, MD (United States); 17-20 Aug 1993. In 
Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US DOE's Hanford Site was established in southwestern 
Washington during the early 1940s to produce plutonium for the 
war effort. Environmental monitoring has been an ongoing activity 
for almost 50 years. Monitoring objectives are to detect and assess 
potential impacts of Site operations on air, surface and ground wa- 
ters, foodstuffs, fish, wildlife, soils and vegetation. Data from 
monitoring efforts are used to calculate the overall radiological 
dose to people working onsite or residing in nearby communities. 
Monitoring for chemicals is now receiving increased attention. In 
addition to monitoring radioactivity and chemicals in fish and 
wildlife, population numbers of key biotic species are determined. 
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Currently, measured Hanford Site perimeter concentrations of 
airborne radionuclides are below applicable guidelines. Concentra- 
tions of radionuclides and nonradiological water quality in the 
Columbia River are in compliance with applicable standards. Food- 
stuffs irrigated with river water downstream of the Site show levels 
of radionuclides that are similar to those found in foodstuffs from 
control areas. Low levels of '°’Cs and °°Sr in some onsite loca- 
tions are typical of those attributable to worldwide fallout. The 
calculated dose potentially received by a maximally exposed indi- 
vidual (i.e., based on hypothetical, worst-case assumptions for all 
routes of exposure) in 1991 (0.02 mrem/yr) was similar to those 
calculated for 1985-1990. 


29283 (CONF-930873-, pp. 8.5.1-8.5.10) Selecting a radio- 
analytical laboratory. Rayno, D.R. (IEA Inc., Morrisville, NC 
(United States)); Hill, P.R. American Society of Mechanical Engi- 
neers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

With the concern for cleanup of radioactive and mixed waste 
sites mounting, fast and accurate analyses of radionuclides in envi- 
ronmental matrices is of vital importance. Due to the increased 
demand for such analyses, many radioanalytical laboratories have 
recently been constructed. Since the analyses for environmental 
radioactivity are relatively new to the analytical services industry, 
the task of evaluation of such prospective labs. by a firm seeking 
radioanalytical work is often a difficult one, due to a lack of specific 
knowledge regarding such areas as radiation licenses, radiochem- 
istry methodology, proper quality assurance and reasonable 
turn-around times. Lacking a clear-cut understanding of this 
specialized type of analyses, such clients find themselves too fre- 
quently at the mercy of the service lab. What are the criteria for 
choosing a radioanalytical lab? Discussed in detail in this paper are 
the key ingredients for such a selection process, under the head- 


ings of qualified personnel, quality assurance program, methods of 
analysis, laboratory facilities, radiation license and client services. 


29284 (CONF-930873-, pp. 8.6.1-8.6.3) Management of lab- 
oratory radioactive and mixed waste generated via analysis of 
DOE samples. Cameron, W.W. (Clemson Technical Center, Ander- 
son, SC (United States)); Tucker, E.S.; Wannemacher, E. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper identifies uncertainties associated with an order of US 
DOE which mandates the return of analytical samples to the facility 
where the sample originated, for disposal. This order has been 
interpreted differently by various DOE facilities. This paper recom- 
mends that a task force be established to resolve this issue. 


29285 (CONF-930873—, pp. 9.1.1-9.1.14) Survey of inter- 
ment technologies for mixed low level waste at DOE facilities. 
Matthews, S.S. (Rust Environment & Infrastructure, Greenville, SC 
(United States)). American Society of Mechanical Engineers, New 
York, NY (United States). Mixed Waste Committee; Temple Univ., 
Philadelphia, PA (United States). Dept. of Environmental Safety 
and Health. [1993]. From 2. international mixed waste symposium; 
Baltimore, MD (United States); 17-20 Aug 1993. In Mixed waste: 
Proceedings. 817p. Order Number DE94012383. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The siting, design, construction, operation, and closure of mixed 
waste disposal facilities at Federal facilities must adhere to the re- 
quirements of the Resource Conservation and Recovery Act 
(RCRA) and applicable DOE Orders. The hazardous component of 
mixed waste is regulated under RCRA while the radioactive com- 
ponent of mixed waste at DOE facilities is regulated under the 
Atomic Energy Act through DOE Orders. Commercial low level 
waste (LLW) disposal permitted by the Nuclear Regulatory Com- 
mission (NRC) has historically used shallow land burial as the 


56 ERA Vol. 19, No. 11 


primary LLW interment technology. However, the Low Level Ra- 
dioactive Waste Policy Amendments Act (LLRWPAA) of 1985 
required the NRC to identify alternate methods for the disposal of 
LLW other than shallow land burial. As part of the LLRWPAA, the 
DOE was required to aid in the development of LLW disposal alter- 
natives. Greater-confinement disposal (GCD) technologies were 
developed in response to the requirements of the LLRWPAA. GCD 
technologies are defined as techniques that use natural and/or en- 
gineered barriers and provide a greater degree of isolation than 
that of shallow land burial. This paper reviews DOE identified GCD 
technologies including below ground vaults, above ground vaults, 
modular concrete canister disposal, and earth-mounded concrete 
bunkers in relation to the adaptability of the technology to incorpo- 
rating RCRA land based unit design requirements. 


29286 (CONF-930873-, pp. 9.2.1-9.2.13) Innovative systems 
for mixed waste retrieval and/or treatment in confined spaces. 
Fekete, L.J. (Parsons Environmental Service Inc., Fairfield, OH 
(United States)); Ghusn, A.E. American Society of Mechanical En- 
gineers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
In Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Some of the DOE mixed waste is stored in confined spaces of 
tanks that are access limited. Freeboard space above the waste 
usually is monitored for temperature, pressure, humidity and/or cer- 
tain gas concentrations. Access to treat and/or retrieve wastes 
from these storage is very difficult. Equipment, practical, yet not 
overdesigned, are usually not available commercially. Applications 
invariably dictate that the equipment be especially designed to 
meet the specific requirements. PARSONS, under contract to the 
DOE and Fernald Environmental Restoration Management Com. 
for the Environmental Remediation Action Project, Fernald Environ- 
mental Management Project, Ohio, recently faced two applications 
of this kind. One requirement was the design of an applicator sys- 
tem for the remote controlled placement of Bentonite slurry over 
the surface of mixed wastes in two enclosed silos, as a barrier to 
retard the emanation of radon gas into the freeboard space. Each 
silo has an inside diam of 24.4 m (80 ft) with accessibility limited to 
a 500 mm (20-in) center manhole for the application equipment. 


29287 (CONF-930873-, pp. 9.3.1-9.3.6) Co-disposal of 
mixed waste materials. Phillips, S.J. (Westinghouse Hanford Co., 
Richland, WA (United States)); Alexander, R.G.; Crane, P.J.; 
England, J.L.; Kemp, C.J.; Stewart, W.E. American Society of Me- 
chanical Engineers, New York, NY (United States). Mixed Waste 
Committee; Temple Univ., Philadelphia, PA (United States). Dept. 
of Environmental Safety and Health. [1993]. From 2. international 
mixed waste symposium; Baltimore, MD (United States); 17-20 
Aug 1993. In Mixed waste: Proceedings. 817p. Order Number 
DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

Co-disposal of process waste streams with hazardous and ra- 
dioactive materials in landfills results in large, use-efficiencies waste 
minimization and considerable cost savings. Wasterock, produced 
from nuclear and chemical process waste streams, is segregated, 
treated, tested to ensure regulatory compliance, and then is placed 
in mixed waste landfills, burial trenches, or existing environmental 
restoration sites. Large geotechnical unit operations are used to 
pretreat, stabilize, transport, and emplace wasterock into landfill or 
equivalent subsurface structures. Prototype system components 
currently are being developed for demonstration of co-disposal. 


29288 (CONF-930873-, pp. 9.4.1-9.4.11) Low-level radioac- 
tive mixed waste disposal facility - permanent disposal. 
Erpenbeck, E.G. (Westinghouse Hanford Co., Richland, WA 
(United States)); Jasen, W.G. American Society of Mechanical En- 
gineers, New York, NY (United States). Mixed Waste Committee; 
Temple Univ., Philadelphia, PA (United States). Dept. of Environ- 
mental Safety and Health. [1993]. From 2. international mixed 
waste symposium; Baltimore, MD (United States); 17-20 Aug 1993. 
in Mixed waste: Proceedings. 817p. Order Number DE94012383. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Resource Conservation and Recovery Act of 1976 (RCRA) 
has specific criteria that must be met when designing, constructing, 





and operating a land disposal facility for hazardous waste. 
Radioactive Mixed Waste (RMW) is a hazardous waste that is ra- 
dioactively contaminated. Westinghouse Hanford Co., in Richland, 
WA, is in the process of completing a RMW land disposal facility, 
which is based on the best available technology compliant with 
RCRA. When completed, this facility will provide permanent dis- 
posal of solid RMW. This paper provides details about the design 
and permitting process of a RMW land disposal facility to be built 
in the near future in Richland, WA for the US DOE. The Washing- 
ton Dept. of Ecology has been delegated the authority to enforce 
RCRA in Washington. The project will provide a Washington Dept. 
of Ecology Permitted Disposal facility that will include a double 
geosynthetic liner a leachate collection and removal system. The 
admix liners, along with the two high density polyethylene liners 
and the leachate collection and removal system, provide a more 
that conservative, physical containment of any potential radioactive 
and/or hazardous contamination. This disposal facility will be safely 
designed, constructed and operated to protect human health and 
the environment from any hazards posed by solid low level ra- 
dioactive mixed wastes. 


29289 (CONF-930873-, pp. 9.5.1-9.5.3) The relationship be- 
tween the Resource Conservation and Recovery Act and the 
storage and disposal of spent nuclear fuel and high-level 
waste. Gertz, C.P. (Dept. of Energy, Las Vegas, NV (United 
States)); Cloke, P.L. American Society of Mechanical Engineers, 
New York, NY (United States). Mixed Waste Committee; Temple 
Univ., Philadelphia, PA (United States). Dept. of Environmental 
Safety and Health. [1993]. From 2. international mixed waste sym- 
posium; Baltimore, MD (United States); 17-20 Aug 1993. In Mixed 
waste: Proceedings. 817p. Order Number DE94012383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper addresses the potential applicability of the require- 
ments of the Resource Conservation and Recovery Act (RCRA) to 
the disposal of spent commercial nuclear fuel and of high-level (vit- 
rified) radioactive waste. The Atomic Energy Act of 1954, as 
amended, and the associated regulations issued by the US NRC 
provides many requirements that apply to these waste forms and 
largely, if not entirely, pre-empts the applicability of RCRA. The 
RCRA would apply only to the non-radioactive components of 
these wastes, and then only in respect to hazardous components. 
In view of these restrictions it becomes important to evaluate 
whether any components of spent fuel or high-level waste are 
toxic, as defined by the RCRA regulations. Present indications are 
that they are not and, hence, the US DOE is proceeding on the ba- 
sis that these wastes and others that may be generated in the 
future are non-hazardous in respect to RCRA definitions. 


29290 (CONF-940815-93) Incentives and techniques for in- 
creasing the capacity of the geologic repository. Cowell, B.S.; 
Fontana, M.H.; Michaels, G.E. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national nuclear and hazardous waste management conference; 
Atlanta, GA (United States); 14-18 Aug 1994. Order Number 
DE94018138. Source: OSTI; NTIS; INIS; GPO Dep. 

Estimates of the materials potentially destined for emplacement 
in Yucca Mountain exceed the statutory repository capacity limit of 
70,000 metric tons initial heavy metal. Removal and subsequent 
burning of the actinides in these materials can dramatically in- 
crease the repository capacity, postponing or perhaps eliminating 
the need for a second repository. The detailed calculations de- 
scribed herein verify portions of a promising actinide removal and 
waste emplacement concept, HEWEC. Results from heat transfer 
calculations indicate that more than 2.5 times the material may be 
emplaced using a combination of optimum geometry and actinide 
recycle. This optimum geometry includes additional drifts and 
closer borehole spacing within the drifts. Future work will quantify 
the additional benefits that may be derived from drift ventilation 
and staggered emplacement strategies. 


29291 (DOE-0252) Marker development. Adams, M.R. 
Westinghouse Hanford Co., Richland, WA (United States). May 
1987. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94018688. Source: OSTI; NTIS; GPO Dep. 
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This report is to discuss the marker development for radioactive 
waste disposal sites. The markers must be designed to last 10,000 
years, and place no undue burdens on the future generations. Bar- 
riers cannot be constructed that preclude human intrusion. Design 
specifications for surface markers will be discussed, also marker 
pictograms will also be covered. 


29292 (DOE/EH-0404) Restart oversight assessment of 
Hanford 242-A evaporator: Technical report. Lagdon, R.; Lasky, 
R. USDOE Office of Nuclear Safety, Washington, DC (United 
States). Aug 1994. 34p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94018400. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An assessment team from the Office of Environment, Safety and 
Health (EH), US Department of Energy (DOE), conducted an inde- 
pendent assessment of the 242-A Evaporator at the Hanford Site 
during January 17-28, 1994. An EH team member remained 
on-site following the assessment to track corrective actions and re- 
solve prestart findings. The primary objective of this assessment 
was independent assurance that the DOE Office of Environmental 
Management (EM), the DOE Richland Operations Office (DOE-RL), 
and Westinghouse Hanford Company (WHC) can safely restart the 
evaporator. Another objective of the EH team was to assess EM’s 
Operational Readiness Evaluation (ORE) to determine if the pro- 
grams, procedures, and management systems implemented for 
operation of the 241-A Evaporator ensure the protection of worker 
safety and health. The following section of this report provides 
background information on the 242-A Evaporator and Operational 
Readiness Review (ORR) activities conducted to date. The next 
chapter is divided into sections that address the results of discrete 
assessment activities. Each section includes a brief statement of 
conclusions for the functional area in question, descriptions of the 
review bases and methods, and a detailed discussion of the re- 
sults. Concerns identified during the assessment are listed for the 
section to which they apply, and the specific findings upon which 
the concem is based can be found immediately thereafter. 


29293 (DOE/EH—0404-Summ.) Restart oversight assess- 
ment of Hanford 242-A evaporator: Summary report. USDOE 
Office of Nuclear Safety, Washington, DC (United States). Aug 
1994. 14p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94018401. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes a January 17-28, 1994, oversight as- 
sessment of restart activities for the 242-A Evaporator at the US 
Department of Energy’s (DOE’s) Hanford Site about 25 miles 
northeast of Hanford, Washington. The assessment was conducted 
by qualified staff and consultants from the DOE Office of Environ- 
ment, Safety and Health (EH). Its focus was the readiness of the 
facility for the resumption of safe operations, in particular those op- 
erations involved in the treatment and disposal of condensate from 
the evaporation of liquid radioactive waste, a key element of the 
tank waste remediation project administered by the DOE Richland 
Operations Office (DOE-RL). Overall, the assessment yielded eight 
programmatic concerns, supported by 38 individual findings. Of the 
concerns, four have already been closed, and the other four have 
been resolved. Results pointed up strengths in management and 
engineering design, as well as effective support of facility training 
programs by the management and operating contractor, Westing- 
house Hanford Company (WHC). Weaknesses were evident, 
however, in conduct of operations, maintenance, and radiological 
practices. Furthermore, problems in the submittal and approval of 
Compliance Schedule Approvais—that is, WHC documentation of 
the status of compliance with DOE orders—were indicative of a pro- 
grammatic breakdown in the DOE Order compliance process. 
According to the results of this assessment, there are no safety 
and health issues that would preclude or delay restart of the evap- 
orator. 


29294 (DOE/EIS—0212) Safe interim storage of Hanford 
tank wastes, draft environmental impact statement, Hanford 
Site, Richland, Washington. USDOE Richland Operations Office, 
WA (United States). Jul 1994. 500p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94017313. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Draft EIS is prepared pursuant to the National Environmen- 
tal Policy Act (NEPA) and the Washington State Environmental 
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Policy Act (SEPA). DOE and Ecology have identified the need to 
resolve near-term tank safety issues associated with Watchlist 
tanks as identified pursuant to Public Law (P.L.) 101-510, Section 
3137, “Safety Measures for Waste Tanks at Hanford Nuclear 
Reservation,” of the National Defense Authorization Act for Fiscal 
Year 1991, while continuing to provide safe storage for other Han- 
ford wastes. This would be an interim action pending other actions 
that could be taken to convert waste to a more stable form based 
on decisions resulting from the Tank Waste Remediation System 
(TWRS) EIS. The purpose for this action is to resolve safety issues 
concerning the generation of unacceptable levels of hydrogen in 
two Watchlist tanks, 101-SY and 103-SY. Retrieving waste in dilute 
form from Tanks 101-SY and 103-SY, hydrogen-generating Watch- 
list double shell tanks (DSTs) in the 200 West Area, and storage in 
new tanks is the preferred alternative for resolution of the hydrogen 
safety issues. 


29295 (DOE/EM-0177-Vol.1) High-level waste borosilicate 
glass a compendium of corrosion characteristics: Volume 1. 
Cunnane, J.C. (comp.) (Argonne National Lab., IL (United States)); 
Bates, J.K.; Bradley, C.R. USDOE Assistant Secretary for Environ- 
mental Management, Washington, DC (United States). High-Level 
Waste Div. Mar 1994. 149p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94016636. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Current plans call for the United States Department of Energy 
(DOE) to start up facilities for vitrification of high-level radioactive 
waste (HLW) stored in tanks at the Savannah River Site, Aiken, 
South Carolina, in 1995; West Valley Demonstration Project, West 
Valley, New York, in 1996; and at the Hanford Site, Richland, 
Washington, after the year 2000. The product from these facilities 
will be canistered HLW borosilicate glass, which will be stored, 
transported, and eventually disposed of in a geologic repository. 
The behavior of this glass waste product, under the range of likely 
service conditions, is the subject of considerable scientific and pub- 
lic interest. Over the past few decades, a large body of scientific 
information on borosilicate waste glass has been generated world- 
wide. The intent of this document is to consolidate information 
pertaining to our current understanding of waste glass corrosion 
behavior and radionuclide release. The objective, scope, and orga- 
nization of the document are discussed in Section 1.1, and an 
overview of borosilicate glass corrosion is provided in Section 1.2. 
The history of glass as a waste form and the international experi- 
ence with waste glass are summarized in Sections 1.3 and 1.4, 
respectively. 


29296 (DOE/EM-0191P) Summary of expenditures of re- 
bates from the low-level radioactive waste surcharge escrow 
account for calendar year 1993: Report to Congress. USDOE 
Assistant Secretary for Environmental Management, Washington, 
DC (United States). Jun 1994. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94018398. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is the eighth report submitted to Congress in accordance 
with section 5(d)(2)(E)(ii)(Il) of the Low-Level Radioactive Waste 
Policy Act (the Act). This section of the Act directs the Department 
of Energy (DOE) to summarize the annual expenditures of funds 
disbursed from the DOE surcharge escrow account and to assess 
compliance of these expenditures with the following limitations 
specified in the Act: establish low-level! radioactive waste disposal 
facilities; mitigate the impact of low-level radioactive waste disposal 
facilities on the host State; regulate low-level radioactive waste dis- 
posal facilities; or ensure the decommissioning, closure, and care 
during the period of institutional control of low-level radioactive 
waste disposal facilities. In addition to placing these limitations on 
the use of these funds, the Act also requires all nonsited compact 
regions and nonmember States to provide DOE with an itemized 
report of their expenditures on December 31 of each year in which 
funds are expended. Within six months after receiving the individ- 
ual reports, the Act requires the Secretary of Energy to furnish 
Congress with a summary of the reported expenditures and an as- 
sessment of compliance with the specified usage limitations. This 
report fulfills that requirement. 


58 ERA Vol. 19, No. 11 


29297 (DOE/ER/14352—1, pp. 399-402) Acoustic emission 
and ultrasonic velocity study of excavation-induced microc- 
rack damage at the Underground Research Laboratory. 
Carlson, S.R. (Queen's Univ., Kingston, Ontario (Canada)); Young, 
R.P. Wisconsin Univ., Madison, Wi (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Atomic Energy of Canada Limited (AECL) is currently investigat- 
ing excavation damage in highly stressed granitic rock at the 
Underground Research Laboratory (URL) as part of the Canadian 
program in nuclear waste disposal. The Mine-by experiment, which 
is part of this effort, is a large-scale excavation response test that 
involves monitoring rock displacements and microseismicity in an 
instrumented volume of rock at the 420 level of the URL as a 3.5- 
m-diameter, horizontal tunnel is excavated through it. The tunnel is 
oriented parallel to oc to maximize differential stresses in cross- 
section. A stress analysis indicates compressive stresses of 165 
MPa in the roof and floor of the tunnel and tensile sidewall 
stresses of -15 MPa. Prominent notches developed in the roof and 
floor of the tunnel during excavation, where considerable micro- 
seismic activity was observed. This paper summarizes acoustic 
emission (AE) and ultrasonic velocity results from a portion of the 
Mine-by tunnel sidewall where peak tensile stresses are expected. 


29298 (DOE/ER/14352-1, pp. 439-442) Yucca Mountain Site 
Characterization Project issues in rock mechanics. Voegele, 
M.D. (Science Applications International Corp., Las Vegas, NV 
(United States)). Wisconsin Univ., Madison, WI (United States). 
1993. (CONF-930644—Vol.2: 34. US symposium on rock mechan- 
ics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

The U.S. High Level Waste Disposal Program is investigating a 
site at Yucca Mountain, Nevada to determine whether or not it is 
suitable location for the development of a deep mined geologic 
repository. At this time the U.S. Program is investigating a single 
site, although the past configuration of the program involved suc- 
cessive screening and comparison of alternative locations. The 
repository design concept is a mined excavation at a depth of ap- 
proximately 300 m below the crest of Yucca Mountain and at a 
distance of approximately 300 m above the regional groundwater 
table. The site is in volcanic rocks, comprising alternating layers of 
welded and non-welded volcanic tuffs. The non-welded tuffs under- 
lying the proposed repository horizon are extensively zeolitized. 
The strategy for disposal safety relies on both engineered and nat- 
ural barriers to form a defense in depth. The strategy builds upon 
the aridity of the site, the unsaturated character of the host rock, 
and the deep regional water table. Rock mechanics issues for the 
Yucca Mountain Site Characterization Project (YMP) derive from 
regulatory requirements codified at 10 CFR Part 60, the Nuclear 
Regulatory Commission’s (NRC) licensing criteria for a high-level 
waste repository. The criteria address safety issues that are em- 
bodied in 10 CFR Part 60 as performance objective. These safety 
issues comprise concerns of repository safety for the time frame 
prior to permanent closure and for the time frame after permanent 
closure. For the time frame prior to closure, performance objective 
deal with issues related to retrieval and worker and public radiolog- 
ical health and safety. For the post closure time frame, the safety 
issues address concerns related to waste package lifetime, waste 
package release rate, prewaste emplacement groundwater travel 
time and compliance with the disposal regulations promulgated by 


the Environmental Protection Agency (EPA) which are found at 40 
CFR 191. 


29299 (DOE/ER/14352-1, pp. 443-446) Construction moni 
toring activities in the Yucca Mountain ESF Starter Tunnel. 
Pott, J. (Sandia National Labs., Albuquerque, NM (United States)); 
Costin, L.S.; Brechtel, C.E. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 





An underground test facility known as the Exploratory Studies 
Facility (ESF) is planned as part of the characterization of a site for 
a potential high-level nuclear waste repository at Yucca Mountain, 
NV. The first part of the ESF that will be constructed is the North 
Ramp Starter Tunnel (NRST), which will provide a facility for 
launching the tunnel-boring machine to be used in the construction 
of the ESF. Geotechnical monitoring activities are planned for the 
NRST to provide for the collection of data to confirm design con- 
cepts and to enhance safety during construction. This paper 
describes the activities to be conducted and their objectives. The 
construction monitoring activities are part of a study defined in the 
In Situ Design Verification Study Plan. The objectives of this study 
are to (1) monitor and observe the long-term behavior of openings 
in a range of ground conditions in the repository host rock, and (2) 
to observe and evaluate the construction of the ESF with respect to 
implications for repository construction and performance. Initiating 
geotechnical monitoring activities in the NRST will allow geotechni- 
cal data required to confirm adequate design, construction and 
long term performance to be collected from the very beginning of 
underground construction. In addition, the planned monitoring is 
consistent with standard practice for assuring quality and safety 
during similar rock excavation for civil construction. The geotechni- 
cal monitoring activities addressed by this experiment plan are 
grouped into three tasks: (1) evaluation of mining methods, (2) 
monitoring of ground support systems and (3) monitoring drift stabil- 
ity. A general description of each of the tasks is presented below. 


29300 (DOE/ER/14352—1, pp. 447-450) Planning and imple- 
mentation of underground testing in the ESF. Elkins, N.Z. (Los 
Alamos National Lab., Albuquerque, NM (United States)). 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). in Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The Exploratory Studies Facility (ESF) is a critical component of 
the US Department of Energy (DOE) program to identify and char- 
acterize a suitable site for licensing and constructing the nation’s 
first geologic repository for the disposal of spent nuclear fuel and 
high-level radioactive waste. As interpreted from the Nuclear Waste 
Policy Act of 1982 and the Nuclear Waste Policy Amendments Act 
of 1987, the mission of the ESF is to conduct subsurface explo- 
ration and testing in support of site suitability determination and 
license application, in a manner that protects the environment and 
waste isolation capabilities of the site. The Yucca Mountain Site 
Characterization Project Office (YMPO) is developing a strategic 
program for subsurface testing that is fully integrated with other sci- 
entific efforts and with the design and excavation/construction of the 
ESF. The major challenge for ESF testing is to sequentially imple- 
ment a site characterization program that is responsive to Project 
priorities and objectives and simultaneously ensures that critical, ir- 
retrievable data are gathered with minimal impacts to schedule and 
cost of ESF construction and operation. The guiding strategy for 
ESF testing is initially focused on determining the site suitability of 
Yucca Mountain. Prioritized tests and observations underground 
will be required to complete an early evaluation of site suitability. 


29301 (DOE/ER/14352-1, pp. 451-454) Thermal-mechanical 
analyses for the Yucca Mountain Project. Jung, J. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Ryder, E.E. 
Wisconsin Univ., Madison, Wi (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

As part of Sandia National Laboratories’ (SNL) work in support 
of the Yucca Mountain Site Characterization Project (YMP), 
thermal-mechanical analyses are being performed that assist in the 
design, operations and waste retrieval planning, and performance 
assessment. In the design area, thermal-mechanical analyses help 
address safety issues by providing insight into the stability of open- 
ings and the related ground support requirements. Also, these 
analyses help establish thermal design goals for the potential 
repository. Operationally, predictions of the thermal environment 
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form part of the necessary input for designing the ventilation sys- 
tems for both emplacement and retrieval operations. In the area of 
performance assessment, thermal-mechanical models assist in es- 
timating the potential of transporting radionuclides from waste 
packages. This paper is intended to provide an overview of the 
thermal-mechanical efforts as SNL in support of the Yucca Moun- 
tain Site Characterization Project. 


29302 (DOE/ER/14352—1, pp. 455-458) An overview of the 
Yucca Mountain Site Characterization Project field test pro- 
gram for evaluating seal performance. Fernandez, J.A. (Sandia 
National Labs., Albuquerque, NM (United States)); Case, J.B. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Sandia National Laboratories (SNL), a participant in the Yucca 
Mountain Site Characterization Project, is responsible for imple- 
menting the repository sealing program. One aspect of this program 
is the definition and fielding of tests related to sealing components 
which comprise the sealing subsystem. The sealing components 
are identified in the Site Characterization Plan (U.S. DOE, 1988) 
and Fernandez et al. (1987). These include an anchor-to-bedrock 
plug, single dams (or single bulkheads with not settlement), 
general shaft fill, drift backfill, station and shaft plugs, double bulk- 
heads, backfilled sumps, and channels in a backfilled room. The 
materials used to create these components are cementitious and 
earthen. Earthen materials will be used for as many applications as 
possible to minimize potential degradation of physical properties 
and potential adverse effects on ground-water chemistry in the 
repository environment. In places where low strength is acceptable, 
earthen materials may be used. The most likely application for ce- 
mentitious materials is where high strength and low deformability 
may be required. (Hinkebein and Fernandez, 1989). The basis for 
performing seal component testing is divided into two parts: regu- 


latory requirements and technical requirements. The regulatory 
requirements are derived primarily from Title 10 Code of Federal 
Regulations, Part 60 (10 CFR 60) (U.S. Nuclear Regulatory Com- 
mission, 1986). The technical requirements are defined by the 
uncertainties associated with seal performance and seal emplace- 
ment. Both categories of requirements are discussed below. 


29303 (DOE/ER/14352-1, pp. 503-506) Experimental evalua- 
tion of a constitutive model for inelastic flow and damage 
evolution in solids subjected to triaxial compression. Fossum, 
A.F. (RE/SPEC Inc., Rapid City, SD (United States)); Brodsky, 
N.S.; Chan, K.S.; Munson, D.E. Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

Recent concern over the potential for creep induced development 
of a damaged rock zone adjacent to shafts and rooms at the Waste 
Isolation Pilot Plant (WIPP) has motivated the formulation of a cou- 
pled constitutive description of continuum salt creep and damage. 
This constitutive model gives time-dependent inelastic flow and 
pressure-sensitive damage in crystalline solids. Initially the consti- 
tutive model was successfully used to simulate multiaxial, i.e. true 
triaxial, experiments obtained at relatively high, 2.5 to 20 MPa, con- 
fining pressures, where only the failure conditions were reported. 
Predictions of the complete creep curve, including the heretofore 
unmodeled tertiary creep, were also demonstrated. However, com- 
parisons of the model predictions to data were hampered because 
the bulk of creep data existing on the WIPP salt were intentionally 
obtained under confining pressures typically greater than 15 MPa, 
in an attempt to match the underground in situ lithostatic pressure 
level. To address the tertiary creep process directly, a number of 
creep tests were made at lower confining pressures for the explicit 
purpose of creating dilatant behavior. We report the results of these 
tests in this work. Then, after a brief summary of the creep and 
damage model, the results are compared with model simulations. 


29304 (DOE/ER/14352-1, pp. 507-510) Two- and three- 
dimensional calculations of scaled in situ tests using the M-D 
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model of salt creep. Munson, D.E. (Sandia National Labs., Albu- 
querque, NM (United States)); Weatherby, J.R.; DeVries, K.L. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The objective of the Waste Isolation Pilot Plant (WIPP) Program 
is to develop the technology necessary to assure the safety of a 
proposed repository for radioactive waste in the bedded salt 
deposits of southeastern New Mexico. As one of the major compo- 
nents of the technology, the time-dependent deformation (creep) of 
the salt must be well understood because consolidation of the 
waste, are important factors in the performance of the repository. It 
was initially decided that a constitutive model for creep could be 
developed on the basis of laboratory data and a theoretical 
understanding of creep mechanisms, independent of in situ mea- 
surements. In the early stages of the development, a simple steady 
state creep model, neglecting transient creep, was used to predict 
the closure of the in situ test rooms. When the predicted closures 
were compared to the first available measured closures from the 
South Drift, the simple model was found to under predict measured 
closures and closure rates by a factor of three. The steady state 
model, as found through trial and error, could be made to agree 
with measured closures by decreasing the elastic modulus by a 
factor of 12.5. Success of the reduced modulus approach was 
viewed by some as evidence of a “scale effect”. This possibility re- 
mained, even though a subsequent multimechanism deformation 
(M-D) model with transient creep adequately simulated the WIPP in 
situ tests without reducing the modulus. Laboratory studies of the 
scale effect in bedded salt show little, if any, influence of specimen 
size over a 100 fold range of specimen volume. Significantly, it 
seemed possible to address the scale effect directly through scaled 
in situ tests at the WIPP facility. In fact, a large scale cylindrical 
room had already been fielded for other purposes, so only a 
smaller scale cylindrical test would be required. 


29305 (DOE/ER/14352—-1, pp. 511-514) Micromechanical 
modeling tuffaceous rock for application in underground nu- 
clear waste storage. Wang, Rungi (Univ. of Arizona, Tucson 
(United States)); Kemeny, J.M. Wisconsin Univ., Madison, Wi 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

Yucca Mountain, Nevada, is currently being considered as a 
potential site for the underground storage of high-level civilian ra- 
dioactive wastes. The host rock surrounding the underground 
repository is Topopah Spring tuff. Previous experimental studies on 
tuffs have shown that pores are the primary microstructures of 
Topopah Spring and Apache Leap tuffs (an analog of for Topopah 
Spring tuff). Tuff is a kind of volcanic ash that has been com- 
pressed at high temperature, and pores have been found widely 
distributed in tuffs. The pores often appear to form at grain bound- 
aries, and are considered an important flaw in initiating microcrack 
growth. Under compressive loading, microcracking will initiate from 
sharp corners of the pores and propagate subparallel to the maxi- 
mum stress direction until interacting with other pores. Further 
loading may induce pore collapse which is a major contributor to 
rock deformation and dilatancy in Apache Leap tuff. Large macro- 
scopic fractures in tuff are formed by the processes of crack 
growth, interaction, and pore linking. The linking crack is almost 
parallel to the maximum stress direction. The distance between 
pores in Topopah Spring tuff is 4-6 times the pore diameter. De- 
tailed SEM observations indicate that macroscopic cracks tend to 
propagate along the path with the highest pore concentrations. 
Based on the specific micro-mechanisms for deformation in tuffs as 
described above, micromechanical models have ben developed. 
The next section of this paper describes these micromechanical 
models. The third section of the paper describes the use of these 
models to predict nonlinear rock deformation and failure in tuff un- 
der compressive stresses. 


29306 (DOE/ER/14352-1, pp. 549-552) Evaluation of hy- 
draulic underpressures at Wellenberg, Switzerland. Vinard, P. 
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(Nagra, Wettingen (Switzerland)); Bluemling, P.; McCord, J.P.; Ari- 
storenas, G. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Since 1990, Nagra (The Swiss National Cooperative for the 
Disposal of Radioactive Waste) has been performing a site- 
investigation program for disposal of short-lived radioactive waste 
at Welienberg, Central Alps. The target rock unit is a consolidated, 
strongly deformed (ductile and brittle), slightly metamorphic marl of 
early Cretaceous age. Three of five exploration boreholes in the 
phase | investigation program have fully penetrated the marl body. 
The vertical thickness of the marl is about 900 m. About in the 
centre of it, results of packer testing show a distinct underpressure 
zone. In two boreholes the heads are so low that no reasonable 
local or regional exfiltration zone could account for the underpres- 
sure zone. These underpressures were unexpected. A step-by-step 
process was followed, in which alternative hypotheses were pro- 
posed and evaluated until a currently preferred (and restricted) set 
was defined. Hydraulic underpressures occur when parts of the 
groundwater system are for a certain while isolated from regional, 
topography-driven, groundwater flow. Underpressures indicate very 
low permeability, non-equilibrium conditions and transient pro- 
cesses. For the disposal of radioactive waste, underpressures may 
have a positive impact if the repository is placed within the “attrac- 
tion zone” and the time necessary for recovering equilibrium is 
sufficiently long. The purpose of this report is to document 
pertinent data, explain the approach to limit the set of likely hy- 
potheses, to present preliminary modelling results and to define 
further studies. Various data have been collected to help define the 
hydrogeologic framework and evaluate the extent and cause of the 
underpressure zone. These data include lithologic, hydraulic, hy- 
drochemical and isotopic, and geophysical information. 


29307 (DOE/ER/14352-1, pp. 557-560) Coupled permeabil- 
ity and hydrofracture tests to assess the waste-containment 
properties of fractured anhydrite. Beauheim, R.L. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Wawersik, W.R.; 
Roberts, R.M. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Combined permeability and hydrofracturing tests are being con- 
ducted at the Waste Isolation Pilot Plant (WIPP) site near 
Carlsbad, New Mexico to evaluate how a polyhalitic-anhydrite in- 
terbed, MB139, will respond to high gas pressures generated with 
in the repository. The possible effects of increased permeability 
and gas-storage capacity within MB139 on the gas-pressure 
buildup in disposal rooms are being evaluated. Toward this end, 
the tests address five question: (1) What are the pressures needed 
to initiate and extend interbed fractures? (2) Will fracturing occur 
by reopening and interconnecting pre-existing fractures and/or by 
forming discrete new fractures? (3) Is the combination of the in situ 
stress state and pre-existing weakness planes in the interbed such 
that fracturing will be contained within MB139, or might newly de- 
veloped fractures break out of MB139? (4) How does fracture 
development change interbed permeability and storage capacity? 
(5) Are the post-fracturing permeability and storage capacity of 
MB139 constant, or are they dependent on pressure? 


29308 


(DOE/ER/14352-1, pp. 745-748) Design methodology 
for rock excavations at the Yucca Mountain project. Alber, M. 
(Pennsylvania State Univ., University Park (United States)); Bieni- 
awski, Z.T. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 


in the 1990s: Proceedings: Volume 2. 
DE94014602. Source: OSTI; NTIS. 

The problems involved in the design of the proposed under- 
ground repository for high-level nuclear waste call for novel design 
approaches. Guidelines for the design are given by the Mission 
Plan Amendment in which licensing and regulatory aspects have to 
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be satisfied. Moreover, systems engineering was proposed, advo- 
cating a top-down approach leading to the identification of discrete, 
implementable system elements. These objectives for the design 
process can be integrated in an engineering design methodology. 
While design methodologies for some engineering disciplines are 
available, they were of limited use for rock engineering because of 
the inherent uncertainties about the geologic media. Based on the 
axiomatic design approach of Suh, Bieniawski developed a method- 
ology for design in rock. Design principles and design stages are 
clearly stated to assist in effective decision making. For overall per- 
formance goals, the domain of objectives is defined through 
components (DCs) - representing a design solution - satisfy the 
FRs, resulting in discrete, independent functional relations. Imple- 
mentation is satisfied by evaluation and optimization of the design 
with respect to the constructibility of the design components. 


29309 (DOE/ER/14352-1, pp. 749-752) In situ flow testing 
of a cement borehole seal in welded tuff. Crouthamel, D.R. 
(Stone & Webster Engineering, Inc., Boston, MA (United States)); 
Fuenkajorn, K.; Daemen, J.J.K. Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

Exploratory boreholes, shafts and tunnels drilled or excavated 
prior to or during the construction of a subsurface nuclear reposi- 
tory may create direct passages for radionuclide transport to the 
biosphere. Waste isolation at the Yucca Mountain repository suite 
will require that penetrations (boreholes, shafts, etc.) of the geolog- 
ical barrier be sealed, primarily to prevent excessive flow of 
groundwater and/or air into the emplaced wastes and to retard the 
migration of radionuclides to the accessible environment. Cement 
is being considered as part of multicomponent seals or plugs for 
the repository due to its relatively low permeability, high strength, 
longevity, and swelling capacity. Cement or concrete has long 
been used as a hydrological barrier in underground mines and in 
the oil and gas industry. However, insufficient tests data exists 
about the hydraulic performance of cement plugs under in-situ con- 
ditions (i.e. as affected by scale, and field installation and 
environment), and particularly about their long-term sealing effec- 
tiveness. The objectives of the research are to determine the 
hydraulic conductivities of the cement plug, host stuff, and their in- 
terface, and to identify the effects of size and field installation on 
the borehole plug performance. 


29310 (DOE/ER/14352-1, pp. 753-756) The influence of 
strain rate and sample inhomogeneity on the moduli and 
strength of welded tuff. Martin, R.J. Ill (New England Research, 
Inc., White River Junction, VT (United States)); Boyd, P.J.; Noel, 
J.S.; Price, R.H. Wisconsin Univ., Madison, WI (United States). 
1993. DOE Contract AC04-76DP00789. (CONF-930644-Vol.2: 34. 
US symposium on rock mechanics, Madison, WI (United States), 
27-30 Jun 1993). In Rock mechanics in the 1990s: Proceedings: 
Volume 2. 396p. Order Number DE94014602. Source: OSTI; 
NTIS. 

The strength of brittle rock is not a single values function of con- 
fining pressure and temperature. Strength is, in fact, a rather 
ambiguous term and depends on many parameters such as the 
loading conditions (in particular, rate), the effective pressure, 
composition of the pore fluid, the distribution of cracks and hetero- 
geneities within the rock, and the scale of the sample under 
consideration. It is well known that brittle rocks are strongly influ- 
enced by the moisture content in the pore space. Water facilitates 
stress corrosion at the tips of micro-cracks under load. The effect 
of stress corrosion cracking in brittle rocks is to reduce the strength 
with increasing partial pressure of water, increasing temperature, 
and decreasing loading rate. In most cases, it is difficult to docu- 
ment the partial pressure of water within the pore space. Complete 
water saturation provides the most unambiguous condition. In light 
of the significance of environmental parameters and strain rate on 
the strength of rocks, it is important that the functional relation be- 
tween each of these properties be considered when incorporated 
into models for the potential nuclear waste repository at Yucca 
Mountain, Nevada. This report address the effect of strain rate and 
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heterogeneity of the strength and moduli of fully saturated tuff spec- 
imens from the potential repository horizon at Yucca Mountain. 


29311 (DOE/ER/14352-1, pp. 757-760) Detailed measure- 
ments of deformation in the excavation disturbed zone. 
Thompson, P.M. (AECL Research, Pinawa, Manitoba (Canada)); 
Martino, J.B.; Spinney, M.H. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

In situ research to assess deep geological disposal of nuclear 
fuel waste is being conducted in a number of countries. The Nu- 
clear Energy Agency (NEA) of the organization for Economic 
Cooperation and Development (OECD) has recognized excavation 
response, that is, the effects that may be induced in the surround- 
ing rock by the construction and development of a geological 
repository for radioactive waste, as an area that needs careful 
study. An NEA workshop on “Excavation Response in Geological 
Repositories for Radioactive Waste”, held in Winnipeg in 1988, re- 
sulted in several key recommendations. One of these stated 
*...there does not yet exits reliable instrumentation or measurement 
techniques for measurements of excavation effects near the host 
rock/excavation interface. Work is needed ...to develop instrumen- 
tation of increased accuracy”. An instrument designed to measure 
deformation in the excavation-disturbed zone (EDZ) around an un- 
derground opening in massive granite is described in this technical 
note. The instrument development and its application in the Mine- 
by Experiment are part of the Canadian Nuclear Fuel Waste 
Management Program which is jointly funded by AECL and Ontario 
Hydro under the auspices of the CANDU Owners Group. 


29312 (DOE/ER/14352-1, pp. 765-768) Gas barrier design 
tor the WIPP. Hansen, F.D. (Sandia National Labs., Albuquerque, 
NM (United States)); Leroch, M.J.; Van Sambeek, L.; Lin, M.S. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mex- 
ico, is planned as the first mined repository for transuranic (TRU) 
wastes generated by defense programs of the United States De- 
partment of Energy (DOE). In coming years, tests with radioactive 
wastes are planned to be conducted at the WIPP. Potential tests 
include evaluation of gases generated by wastes emplaced in 
mined alcoves. Barriers must be installed in the entries to the test 
alcoves to limit gas release during testing. This paper discusses 
several rock mechanics issues involved in the design of an Alcove 
Gas Barrier (AGB) for use in these potential tests. The unique re- 
quirements placed on a gas barrier, when coupled with the 
geologic setting and strict regulations, make the AGB design chal- 
lenging from several perspectives of rock mechanics. The AGB 
structure will be placed in the WIPP underground is shown. The 
underlying requirement is that the AGB reduce gas leakage from a 
test alcove to an acceptable limit. The most likely route for gas 
leakage is through a distributed rock zone (DRZ), which develops 
in response to the excavation. Among other effects, the loading on 
the structure is a function of the geometrical arrangement and 
time, including considerations of installation and service life. Reso- 
lution of design issues also requires a defensible measure of 
conservatism. These considerations give rise to several issues in 
rock mechanics which are the emphases of this paper. 


29313 (DOE/ER/14352-1, pp. 769-772) 3D structural analy- 
sis of SPDV Test Room 2 and cross drift intersections at the 
WIPP. Argueello, J.G. (Sandia National Labs., Albuquerque, NM 
(United States)). Wisconsin Univ., Madison, WI (United States). 
1993. DOE Contract AC04-76DP00789. (CONF-930644—Vol.2: 34. 
US symposium on rock mechanics, Madison, WI (United States), 
27-30 Jun 1993). In Rock mechanics in the 1990s: Proceedings: 
Volume 2. 396p. Order Number DE94014602. Source: OSTI; 
NTIS. 

The Waste Isolation Pilot Plant (WIPP) is a research and devel- 
opment facility authorized to demonstrate the safe disposal of 
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Transuranic radioactive wastes arising from defense-related activi- 
ties of the United States. The facility is located in southeastern 
New Mexico, in a bedded salt formation about 650 m below the 
surfaced. Among the excavations at the WIPP are a series of test 
rooms and cross drifts mined during the first phase of development 
of the WIPP, identified as the Site and Preliminary Design validation 
(SPDV) phase. SPDV was an early construction phase designed 
specifically for the preliminary validation of the proposed design of 
the repository. Located among these workings is a four-room panel 
of test rooms, labelled “Four-Room SPDV Test Panel”. The rooms 
in this test pane! have the same cross-sectional, length, and spac- 
ing dimensions as the actual rooms that will be used for waste 
disposal. The present study concentrates on a three-dimensional 
(8D) analysis performed to simulate the structural creep response 
of a typical intersection between one of the rooms in the four-room 
SPDV test panel and the cross drifts providing access to the panel. 
The computed results are compared to in situ data obtained at the 
intersection of Test Room 2 (lying between the L2 and J Alcoves) 
of the SPDV test panel and the Ni420 cross drift. In addition, 
results of room closure are compared to data obtained at the mid- 
length center of Test Room 2. The current study extends the 
results of an earlier study which revealed several features of drift 
closure in a creeping rock which might appear anomalous to those 
with a “hard” rock background. The present study uses the actual 
geometrical details of an existing underground configuration and 
the appropriate timings for the excavations. 


29314 (DOE/EW/53023-T5, pp. 112-114) Heavy metal immo- 
bilization in mineral phases. Apbiett, A. Tulane Univ., New 
Orleans, LA (United States). Center for Bioenvironmental Re- 
search; Xavier Univ. of Louisiana, New Orleans, LA (United 
States). [1993]. In Hazardous materials in aquatic environments of 
the Mississippi River Basin: Annual technical report, 30 December 
1992-29 December 1993. 175p. Order Number DE94010677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A successful waste form for toxic or radioactive metals must not 
only have the ability to chemically incorporate the elements but it 
must also be extremely stable in the geological environment. Thus, 
ceramic wasteforms are sought which mimic those minerals that 
have sequestered the hazardous metals for billions of years. One 
method for producing ceramics, metal organic deposition (MOD) is 
outstanding in its simplicity, versatility, and inexpensiveness. The 
major contribution that the MOD process can make to ceramic 
waste forms is the ability to mix the toxic metals at a molecular 
level with the elements which form the ceramic matrix. With proper 
choice of organic ligands, the inclusion of significant amounts of al- 
kali metals in the ceramic and, hence, their detrimental effect on 
durability may be avoided. In the first stage of our research we 
identified thermally-unstable ligands which could fulfill the role of 
complexing toxic metal species and allowing their precipitation or 
extraction into nonaqueous solvents. 


29315 


(DOE/ID/13042-37, pp. 195-206) Hydrostratigraphy 
of the Snake River Plain aquifer beneath the Radioactive 
Waste Management Complex at the Idaho National Engineer- 
ing Laboratory: A preliminary report. Hegmann, M.J. (Boise 
State Univ., ID (United States)); Wood, S.H. Idaho State Govern- 


ment, Boise, ID (United States). 1994. (CONF-9403128-: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

Geophysical logs for 6 wells which penetrate the Snake River 
Plain aquifer at the Radioactive Waste Management Complex 
(RWMC) were analyzed for preliminary information on the hydros- 
tratigraphy. Using stratigraphic correlation of flow groups worked 
out by Anderson and Lewis (1989), and by Anderson, as well as 
gamma signatures of flows within these flow groups, correlation of 
individual flows is attempted. Within these flows, probable perme- 
able zones, suggested by density and caliper logs, are identified, 
and zones of hydraulic connection are tentatively correlated. In or- 
der to understand the response of density and neutron logs in 
basalt, the geological characteristics are quantified for the 150-ft 
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section of the well C1A core, from depth 550 to 710 ft. 9 refs., 4 
figs. 


29316 (DOE/ID/13042-37, pp. 345-357) Ground penetrating 
radar and seismic refraction investigation of fracture patterns 
in the basalt of Lucky Peak near Boise, Idaho. Dougherty, M.E. 
(Boise State Univ., ID (United States)); Hudson, W.K.; Kay, S.E.; 
Vincent, R.J. Idaho State Government, Boise, ID (United States). 
1994. Grant N00014-92-J-1143. (CONF-9403128—: Hydrogeology, 
waste disposal, science and politics: 30. symposium on engineer- 
ing geology and geotechnical engineering, Boise, ID (United 
States), 23-25 Mar 1994). In Hydrogeology, waste disposal, sci- 
ence and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

In hard rock environments, fluid flow and basement integrity are 
often controlled by the degree and connectivity of fracturing on an 
outcrop scale, rather than strictly by laboratory values of the per- 
meability and competence of the matrix rock. Therefore, in many 
cases it is important to have a subsurface image of fracture char- 
acteristics of rock units in addition to an image of gross rock type. 
Fortunately, within a single rock type, many physical properties on 
outcrop scale are greatly influenced by fracturing, and changes in 
these physical properties should be detectable through the innova- 
tive use of geophysical methods. Work presented here is an 
attempt to use surface geophysical methods to delineate areas 
within a basalt flow which display different fracture characteristics 
and which have different electrical and seismic properties. The 
Basalt of Luck Peak is an intracanyon basalt flow exposed in cliffs 
around Lucky Peak Reservoir and in a terrace downstream from 
Lucky Peak Dam near Boise, Idaho. Visible in the face of the ter- 
race below Lucky Peak Dam are the colonnade and entablature 
structures characteristic of differential cooling rates within basalt 
flows. Exposure of structural units within the cliff face is used to 
ground truth results from ground penetrating radar (GPR) and seis- 
mic refraction data collected along a line running perpendicular and 
away from the top edge of the cliff. 19 refs., 6 figs. 


29317 (DOE/NV-376) Waste minimization and pollution 
prevention awareness plan. Department of Energy, Las Vegas, 
NV (United States). Nevada Operations Office. Aug 1994. 68p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94017512. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary mission of DOE/NV is to manage and operate the 
Nevada Test Site (NTS) and other designated test locations, within 
and outside the United States; provide facilities and services to 
DOE and non-DOE NTS users; and plan. coordinate, and execute 
nuclear weapons tests and related test activities. DOE/NV also: (a) 
Supports operations under interagency agreements pertaining to 
tests, emergencies, and related functions/activities, (b) Plans, coor- 
dinates, and executes environmental restoration, (c) Provides 
support to the Yucca Mountain Site Characterization Project Office 
in conjunction with DOE/HQ oversight, (d) Manages the Radioac- 
tive Waste Management Sites (RWMS) for disposal of low-level 
and mixed wastes received from the NTS and off-site generators, 
and (e) Implements waste minimization programs to reduce the 
amount of hazardous, mixed, radioactive, and nonhazardous solid 
waste that is generated and disposed The NTS, which is the pri- 
mary facility controlled by DOE/NV, occupies 1,350 square miles of 
restricted-access, federally-owned land located in Nye County in 
Southern Nevada. The NTS is located in a sparsely populated 
area, approximately 65 miles northwest of Las Vegas, Nevada. 


29318 (DOE/OR-01-1276-D1) Implementation plan for Liq- 
uid Low-Level Radioactive Waste Tank Systems at Oak Ridge 
National Laboratory under the Federal Facility Agreement, Oak 
Ridge, Tennessee. Oak Ridge National Lab., TN (United States). 
Jun 1994. 85p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/ER-242-D1). Or- 
der Number DE94017161. Source: OSTI; NTIS; INIS; GPO Dep. 
Plans and schedules for meeting the Federal Facility Agreement 
(FFA) commitments for the Liquid Low-Level Waste (LLLW) System 
at Oak Ridge National Laboratory (ORNL) were initially submitted 
in ES/ER-17&D1, Federal Facility Agreement Plans and Schedules 
for Liquid Low-Level Radioactive Waste Tank Systems at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. The information 
presented in the current document summarizes the progress that 





has been made to date and provides a comprehensive summary to 
facilitate understanding of the FFA compliance program for LLLW 
tank systems and to present the plans and schedules associated 
with the remediation, through the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) process, of 
LLLW tank systems that have been removed from service. A com- 
prehensive program is under way at ORNL to upgrade the LLLW 
system as necessary to meet the FFA requirements. The tank sys- 
tems that are removed from service are being investigated and 
remediated through the CERCLA process. Waste and risk charac- 
terizations have been submitted. Additional data will be submitted 
to the US Environmental Protection Agency and the Tennessee 
Department of Environment and Conservation (EPA/TDEC) as 
tanks are taken out of service and as required by the remedial in- 
vestigation/feasibility study (RI/FS) process. The plans and 
schedules for implementing the FFA compliance program that were 
originally submitted in ES/ER-17&D 1, Federal Facility Agreement 
Plans and Schedules for Liquid Low-Level Radioactive Waste 
tanks Systems at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee, are updated in the present document. Chapter | provides 
general background information and philosophies that lead to the 
plans and schedules that appear in Chaps. 2 through 5. 


29319 (DOE/OSTI-11684) Mixed Waste Working Group re- 
port. Western Governors’ Association, Denver, SO (United States); 
Federal Advisory Committee to Develop On-Site Innovative Tech- 
nologies, Washington, DC (United States). 9 Nov 1993. 
158p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States);Department of the Interior, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
Source: OSTI (Free of Charge); INIS. 

The treatment of mixed waste remains one of this country’s most 
vexing environmental problems. Mixed waste is the combination of 
radioactive waste and hazardous waste, as defined by the Re- 
source Conservation and Recovery Act (RCRA). The Department 
of Energy (DOE), as the country’s largest mixed waste generator, 
responsible for 95 percent of the Nation’s mixed waste volume, is 
now required to address a strict set of milestones under the Federal 
Facility Compliance Act of 1992. DOE's earlier failure to adequately 
address the storage and treatment issues associated with mixed 
waste has led to a significant backlog of temporarily stored waste, 
significant quantities of buried waste, limited permanent disposal 
options, and inadequate treatment solutions. Between May and 
November of 1993, the Mixed Waste Working Group brought to- 
gether stakeholders from around the Nation. Scientists, citizens, 
entrepreneurs, and bureaucrats convened in a series of forums to 
chart a course for accelerated testing of innovative mixed waste 
technologies. For the first time, a wide range of stakeholders were 
asked to examine new technologies that, if given the chance to be 
tested and evaluated, offer the prospect for better, safer, cheaper, 
and faster solutions to the mixed waste problem. In a matter of 
months, the Working Group has managed to bridge a gap between 
science and perception, engineer and citizen, and has developed a 
shared program for testing new technologies. 


29320 (DOE/RL-89-03-R2-Add.1-V1) Hanford facility dan- 
gerous waste permit application, 616 Nonradioactive 
Dangerous Waste Storage Facility: Revision 2, Chapter 3.0, 
Waste characteristics supplemental information; Volume 1. US- 
DOE Richland Operations Office, WA (United States). 1 Sep 1993. 
965p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94017319. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains supplemental information concerning waste 
characteristics for numerous nonradioactive waste materials. Uni- 
form hazardous waste manifests are included for routine as well as 
nonroutine waste streams. The manifests contain the following in- 
formation: waste disposal analysis; general instructions; waste 
destination; and transportation representatives. 


29321 (DOE/RL-89-03-R2-Add.1-V2) Hanford facility dan- 
gerous waste permit application, 616 Nonradioactive 
Dangerous Waste Storage Facility: Revision 2, Chapter 3.0, 
Waste characteristics supplemental intormation; Volume 2. US- 
DOE Richland Operations Office, WA (United States). 1 Sep 1993. 
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821p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94017320. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains supplemental information concerning waste 
characteristics for numerous nonradioactive waste materials. Uni- 
form hazardous waste manifests are included for routine as well as 
nonroutine waste streams. The manifests contain the following in- 
formation: waste disposal analysis; general instructions; waste 
destination; and transportation representatives. 


29322 (DOE/RL-89-03-R2-Add.1-V3) Hanford facility dan- 
gerous waste permit application, 616 Nonradioactive 
Dangerous Waste Storage Facility: Revision 2, Chapter 3.0, 
Waste characteristics supplemental information; Volume 3. US- 
DOE Richland Operations Office, WA (United States). 1 Sep 1993. 
846p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94017321. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains supplemental information concerning waste 
characteristics for numerous nonradioactive waste materials. Uni- 
form hazardous waste manifests are included for routine as well as 
nonroutine waste streams. The manifests contain the following in- 
formation: waste disposal analysis; general instructions; waste 
destination; and transportation representatives. 


29323 (DOE/RL—89-03-Rev.2A) Hanford facility dangerous 
waste permit application, 616 Nonradioactive Dangerous 
Waste Storage Facility: Revision 2A. Bowman, R.C. Department 
of Energy, Richland, WA (United States). Richland Operations Of- 
fice. Apr 1994. 151p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94017152. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This permit application for the 616 Nonradioactive Dangerous 
Waste Storage Facility consists for 15 chapters. Topics of discus- 
sion include the following: facility description and general 
provisions; waste characteristics; process information; personnel 
training; reporting and record keeping; and certification. 


29324 (DOE/RL-—94-23) State Waste Discharge Permit ap- 
plication, 183-N Backwash Discharge Pond. USDOE Richland 
Operations Office, WA (United States). Jun 1994. 130p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94015758. Source: OSTI; NTIS; GPO Dep. 

As part of the Hanford Federal Facility Agreement and Consent 
Order negotiations (Ecology et al. 1994), the US Department of 
Energy, Richland Operations Office, the US Environmental Protec- 
tion Agency, and the Washington State Department of Ecology 
agreed that liquid effluent discharges to the ground on the Hanford 
Site which affect groundwater or have the potential to affect 
groundwater would be subject to permitting under the structure of 
Chapter 173-216 (or 173-218 where applicable) of the Washington 
Administrative Code, the State Waste Discharge Permit Program. 
As a result of this decision, the Washington State Department of 
Ecology and the US Department of Energy, Richiand Operations 
Office entered into Consent Order No. DE91NM-177, (Ecology and 
DOE-RL 1991). The Consent Order No. DES1NM-177 requires a 
series of permitting activities for liquid effluent discharges. Liquid 
effluents on the Hanford Site have been classified as Phase |, 
Phase ll, and Miscellaneous Streams. The Consent Order No. 
DE91NM-177 establishes milestones for State Waste Discharge 
Permit application submittals for all Phase | and Phase Ii streams, 
as well as the following 11 Miscellaneous Streams as identified in 
Table 4 of the Consent Order No. DE91NM-177. 


29325 (DOE/RL-94-43) 118-B-1 excavation treatability test 
plan. USDOE Richland Operations Office, WA (United States). Jul 
1994. 110p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94017333. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Hanford 118-B-1 Burial Ground Treatability Study has been 
required by milestone change request #M-15-93-04, dated Septem- 
ber 30, 1993. The change request requires that a treatability test be 
conducted at the 100-B Area to obtain additional engineering infor- 
mation for remedial design of burial grounds receiving waste from 
100 Area removal actions. This treatability study has two purposes: 
(1) to support development of the Proposed Plan (PP) and Record 
of Decision (ROD), which will identify the approach to be used for 
burial ground remediation, and (2) to provide specific engineering 
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information for receiving waste generated from the 100 Area re- 
moval actions. Data generated from this test also will provide 
critical performance and cost information necessary for remedy 
evaluation in the detailed analysis of alternatives during preparation 
of the focused feasibility study (FFS). This treatability testing sup- 
ports the following 100 Area alternatives: (1) excavation and 
disposal, and (2) excavation, sorting, (treatment), and disposal. 


29326 (DOE/RL-94-96) Hanford Site Pollution Prevention 
Plan Progress report, 1993. USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (United States). Aug 1994. 
132p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94018685. Source: OSTI; NTIS; INIS; GPO Dep. 
This report tracks progress against the goals stated in the Han- 
ford Site 5-year Pollution Prevention Plan. The executive summary 
of the plan was submitted to the Washington State Department of 
Ecology (Ecology) in September 1992. The plan, executive sum- 
mary, and the progress reports are elements of a pollution 
prevention planning program that is required by Washington Ad- 
ministrative Code (WAC) 173-307 for all hazardous substance 
users and/or all hazardous waste generators regulated by Ecology. 
These regulations implement Chapter 70.95C, Revised Code of 
Washington, an act relating to hazardous waste reduction. The act 
encourages voluntary efforts to redesign industrial processes to 
help reduce or eliminate hazardous substances and hazardous 
waste byproducts, and to maximize the inprocess reuse or recla- 
mation of valuable spent material. Although the Hanford Site is 
exempt, it is voluntarily complying with this state regulatory- 
mandated program. This is the first year the Hanford Site is 
submitting a progress report. It covers calendar year 1993 plus the 
last quarter of 1992. What is reported, in accordance with WAC 
173-307, are reductions in hazardous substance use and haz- 
ardous waste generated. A system of Process Waste Assessments 
(PWA) was chosen to meet the requirements of the program. The 
PWAs were organized by a physical facility or company organiza- 
tion. Each waste-generating facility/organization performed PWAs 
to identify, screen, and analyze their own reduction options. Each 


completed PWA identified any number of reduction opportunities, 
that are listed individually in the plan and summarized by category 
in the executive summary. These opportunities were to be imple- 
mented or evaluated further over the duration of the 5-year plan. 
The basis of this progress report is to track action taken on these 
PWA reduction opportunities in relationship to achieving the goals 
stated in the Pollution Prevention Pian. 


29327 (DOE/RW/00134—-T10) Calculations supporting eval- 
uation of potential environmental standards for Yucca 
Mountain. Duguid, J.O. (INTERA, Inc., Las Vegas, NV (United 
States)); Andrews, R.W.; Brandstetter, E.; Dale, T.F.; Reeves, M. 
TRW Environmental Safety Systems, Inc., Las Vegas, NV (United 
States); INTERA, Inc., Las Vegas, NV (United States). Apr 1994. 
210p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC01-91RW00134. Order Number DE94015897. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Energy Policy Act of 1992, Section 801 (US Congress, 
1992) provides for the US Environmental Protection Agency (EPA) 
to contract the National Academy of Sciences (NAS) to conduct a 
study and provide findings and recommendations on reasonable 
standards for the disposal of high-level wastes at the Yucca 
Mountain site. The NAS study is to provide findings and recommen- 
dations which include, among other things, whether a health-based 
standard based on dose to individual members of the public from 
releases to the accessible environment will provide a reasonable 
standard for the protection of the health and safety of the public. 
The EPA, based upon and consistent with the findings and recom- 
mendations of the NAS, is required to promulgate standards for 
protection of the public from releases from radioactive materials 
stored or disposed of in a repository at the Yucca Mountain site. 
This document presents a number of different “simple” analyses of 
undisturbed repository performance that are intended to provide in- 
put to those responsible for setting appropriate environmental 
standards for a potential repository at the Yucca Mountain site in 
Nevada. Each of the processes included in the analyses has been 
simplified to capture the primary significance of that process in con- 
taining or isolating the waste from the biosphere. In these simplified 
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analyses, the complex waste package interactions were approxi- 
mated by a simple waste package “failure” distribution which is 
defined by the initiation and rate of waste package “failures”. Simi- 
larly, releases from the waste package and the engineered barrier 
system are controlled by the very near field environment and the 
presence and rate of advective and diffusive release processes. 
Release was approximated by either a simple alteration-controlled 
release for the high solubility radionuclides and either a diffusive or 
advective-controlled release for the solubility-limited radionuclides. 


29328 (DOE/RW-0446) OCRWM procedure for reporting 
software baseline change information. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (United States). 
Jul 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge); INIS. 

The purpose of this procedure is to establish a requirement and 
method for participant organizations to report software baseline 
change information to the M&O Configuration Management (CM) 
organization for inclusion in the OCRWM Configuration Information 
System (CIS). (The requirements for performing software configu- 
ration management (SCM) are found in the OCRWM Quality 
Assurance Requirements and Description (QARD) document and 
in applicable DOE orders, and not in this procedure.) This proce- 
dure provides a linkage between each participant's SCM system 
and the CIS, which may be accessed for identification, descriptive, 
and contact information pertaining to software released by a partici- 
pant. Such information from the CIS will enable retrieval of details 
and copies of software code and documentation from the partici- 
pant SCM system. 


29329 (FEMP—2323) Land containment system: Horizontal 
grout barrier: A method for in situ waste management. Ride- 
nour, D.E. (Fernald Environmental Restoration Management Corp., 
Cincinnati, OH (United States)); Saugier, R.K. Fernald Environmen- 
tal Restoration Management Corp., Cincinnati, OH (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-920R21972. (CONF-940632-24: An- 
nual meeting and exhibition of the Air and Waste Management 
Association, Cincinnati, OH (United States), 19-24 Jun 1994). Or- 
der Number DE94016579. Source: OSTI; NTIS; INIS; GPO Dep. 

The DOE has a number of sites where wastes can potentially 
leak into the ground and escape into the environment. Both the 
DOE and others are faced with a need to control a wide variety of 
pollutants on land: leaking underground storage tanks, unstabilized 
soluble wastes entering the groundwater, leachates from dump 
sites and other sources. Current technologies require either re- 
moval and repackaging of the waste from its existing location or, 
the ability to tie vertical barrier walls into an underlying imperme- 
able layer to contain leaking wastes. Necessary elements in control 
are land containment systems capable of completely surrounding 
and holding the contamination until it is removed, stabilized and/or 
treated in situ. Horizontal barrier placement technology as currently 
practiced is not highly developed. A search of the barrier industry 
indicates that no other existing/developed technique is as capable 
as the innovative horizontal grout barrier method promises to be in 
providing means for vertical containment of preexisting land dis- 
posed materials. The primary competitive technologies are triple 
rod jet grouting and freeze walls. 


29330 (INIS-BR-3405) The disposal of high level radioac- 
tive wastes. Proposed solutions and uses in Brazil. Toledo, 
J.F.A. Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). Dept. 
de Engenharia Civil. Jun 1992. 223p. (In Portuguese). Order Num- 
ber DE94636652. Source: OSTI; NTIS (US Sales Only); INIS. 

The characteristics of high level radioactive waste produced in 
nuclear plants similar to that used in Brazil is presented. Subse- 
quently it is described the international experience, and the way to 
apply such knowledge to the Brazilian situation, defining the mag- 
nitude of the problem, applying a methodology to select sites, and 
choosing areas for the location of a repository. Once such areas 
are defined, it is presented the behaviour of rock mass, similar to 
those found in the brazilian territory, based on the requirements for 
a high radioactive waste repository site. Finally, two Projects are 
presented for countries with lithologies similar to that of Brazil. The 
first one is choosing sites for a high radioactive waste repository 





program, and the second is an investigation of rock mass re- 
sponses program. (author). 


29331 (LA-UR-94-1703) Rheological characterization of nu- 
clear waste using falling-ball rheometry. Abbott, J.R.; Unal, C.; 
Stephens, T.; Pasamehmetoglu, K.O.; Graham, A.L.; Edwards, J.N. 
Los Alamos National Lab., NM (United States). [1994]. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-941102-6: Winter meeting of the Ameri- 
can Nuclear Society, Washington, DC (United States), 13-18 Nov 
1994). Order Number DE94014812. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Knowledge of the rheological properties of saturated solutions 
containing solid particles is very important in nuclear waste man- 
agement technology. For example, the nuclear waste in the 
Hanford Site high-level radioactive waste tanks contains strong 
electrolyte solutions with a high concentration of solids. Previous 
attempt using rotational viscometers to determine the rheology has 
shown unusual thixotropic and shear thinning behaviors with a lack 
of reproducibility. Using falling-ball rheometry, the rheology of the 
undisturbed simulant may be determined with much better repro- 
ducibility. In this study, a well-mixed simulant which has similar 
chemical composition to the actual waste will be tested. Falling-ball 
size and density will be varied to get data in a wide range of shear 
rates. To determine the rheogram, several methods will be tried to 
match the observed data. Based on these tests, a rheogram can 
be determined from the model and its best-fit parameters. The sim- 
ulant shows shear-thinning behavior and a yield stress. This would 
suggest a H-B model. But when fitting to one of the simulants 
which showed a very low yield stress, the predictions assuming no 
yield and assuming yield resulted in no improvement in the fit 
when assuming yield. 


29332 (LA-UR-94-2016) Challenges and methodology for 
safety analysis of a high-level waste tank with large periodic 
releases of flammable gas. Edwards, J.N. (Los Alamos National 
Lab., NM (United States)); Pasamehmetoglu, K.O.; White, J.R.; 
Stewart, C.W. Los Alamos National Lab., NM (United States). 
[1994]. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-941102-5: Winter 
meeting of the American Nuclear Society, Washington, DC (United 
States), 13-18 Nov 1994). Order Number DE94014295. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Tank 241-SY-101, located at the Department of Energy Hanford 
Site, has periodically released up to 10,000 ft® of flammable gas. 
This release has been one of the highest-priority DOE operational 
safety problems. The gases include hydrogen and ammonia (fuels) 
and nitrous oxide (oxidizer). There have been many opinions re- 
garding the controlling mechanisms for these releases, but 
demonstrating an adequate understanding of the problem, select- 
ing a mitigation methodology, and preparing the safety analysis 
have presented numerous new challenges. The mitigation method 
selected for the tank was to install a pump that would mix the tank 
contents and eliminate the sludge layer believed to be responsible 
for the gas retention and periodic releases. This report will de- 
scribe the principal analysis methodologies used to prepare the 
safety assessment for the installation and operation of the pump, 
and because this activity has been completed, it will describe the 
results of pump operation. 


29333 (LA-UR-94-2017) Hanford gas dispersion analysis. 
Fujita, R.K.; Travis, J.R. Los Alamos National Lab., NM (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941102-4: 
Winter meeting of the American Nuclear Society, Washington, DC 
(United States), 13-18 Nov 1994). Order Number DE94014294. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis was performed to verify the design of a waste gas 
exhauster for use in support of rotary core sampling activities at 
the Westinghouse Hanford Waste Tank Farm. The exhauster was 
designed to remove waste gases from waste storage tanks during 
the rotary core drilling process of the solid materials in the tank. 
Some of the waste gases potentially are very hazardous and must 
be monitored during the exhauster’s operation. If the toxic gas con- 
centrations in specific areas near the exhauster exceed minimum 
Threshold Limit Values (TLVs), personnel must be excluded from 
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the area. The exhauster stack height is of interest because an 
increase in stack height will alter the gas concentrations at the criti- 
cal locations. The exhaust stack is currently ~4.6 m (15 ft) high. 
An equipment operator will be located within a 6.1 m (20 ft) radius 
of the exhaust stack, and his/her head will be at an elevation 3.7 m 
(12 ft) above ground level (AGL). Therefore, the maximum exhaust 
gas concentrations at this location must be below the TLV for the 
toxic gases. Also, the gas concentrations must be within the TLV at 
a 61 m (200 ft) radius from the stack. If the calculated gas concen- 
trations are above the TLV, where the operator is working below 
the stack at the 61 m (200 ft) radius location, the stack height may 
need to be increased. 


29334 (LA-UR-94-2390) Long-term plutonium storage: De- 
sign concepts. Wilkey, D.D. (Los Alamos National Lab., NM 
(United States)); Wood, W.T.; Guenther, C.D. Los Alamos National 
Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940748-€2: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE94016287. Source: OSTI; NTIS; INIS; GPO Dep. 

An important part of the Department of Energy (DOE) Weapons 
Compiex Reconfiguration (WCR) Program is the development of 
facilities for long-term storage of plutonium. The WCR design goals 
are to provide storage for metals, oxides, pits, and fuel-grade plu- 
tonium, including material being held as part of the Strategic 
Reserve and excess material. Major activities associated with pluto- 
nium storage are sorting the plutonium inventory, material handling 
and storage support, shipping and receiving, and surveillance of 
material in storage for both safety evaluations and safeguards and 
security. A variety of methods for plutonium storage have been 
used, both within the DOE weapons complex and by external orga- 
nizations. This paper discusses the advantages and disadvantages 
of proposed storage concepts based upon functional criteria. The 
concepts discussed include floor wells, vertical and horizontal 
sleeves, warehouse storage on vertical racks, and modular storage 
units. Issues/factors considered in determining a preferred design 
include operational efficiency, maintenance and repair, environ- 
mental impact, radiation and criticality safety, safeguards and 
security, heat removal, waste minimization, international inspection 
requirements, and construction and operational costs. 


29335 (LA-UR-94-2495) Flowing lead spallation target de- 
sign for use in an ADTT experimental facility located at 
LAMPF. Beard, C.A. (and others); Bracht, R.R.; Buksa, J.J. Los 
Alamos National Lab., NM (United States). [1994]. 10p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9407103-4: International con- 
ference on accelerated-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94016090. Source: OSTI; NTIS; GPO Dep. 

A conceptual design has been initiated for a flowing lead spalla- 
tion target for use in an ADTT experimental facility located at 
LAMPF. The lead is contained using Nb-1Zr as the structural mate- 
rial. This material was selected based on its favorable material 
properties as well as its compatibility with the flowing lead. Heat 
deposited in the lead and the Nb-1Zr container by the 800-MeV, 1- 
mA beam is removed by the flowing lead and transferred to helium 
via a conventional heat exchanger. The neutronic, thermal 
hydraulic, and stress characteristics of the system have been de- 
termined. In addition, a module to control the thaw and freeze of 
the lead has been developed and incorporated into the target sys- 
tem design. The entire primary target system (spallation target, 
thaw/freeze system, and intermediate heat exchanger) has been 
designed to be built as a contained module to allow easy insertion 
into an experimental ADTT blanket assembly and to provide multi- 
ple levels of containment for the lead. For the 800-MeV LAMPF 
beam, the target delivers a source of approximately 18 neutrons/ 
proton. A total of 540 kW are deposited in the target. The lead 
temperature ranges from 400 to 500 C. The peak structural heating 
occurs at the beam interface, and the target is designed to maxi- 
mize cooling at this point. An innovative thin-window structure has 
been incorporated that allows direct, convective cooling of the win- 
dow by the inlet flowing lead. Safe, and reliable operation of the 
target has been maximized through simple, robust engineering 
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29336 (LA-UR-94-2504) Selection of flowing liquid lead tar- 
get structural materials for accelerator driven transmutation 
applications. Park, J.J.; Buksa, J.J. Los Alamos National Lab., 
NM (United States). [1994]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9407103-6: International conference on accelerated-driven 
transmutation technologies and applications, Las Vegas, NV 
(United States), 25-28 Jul 1994). Order Number DE94016085. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The beam entry window and container for a liquid lead spallation 
target will be exposed to high fluxes of protons and neutrons that 
are both higher in magnitude and energy than have been experi- 
enced in proton accelerators and fission reactors, as well as in a 
corrosive environment. The structural material of the target should 
have a good compatibility with liquid lead, a sufficient mechanical 
strength at elevated temperatures, a good performance under an 
intense irradiation environment, and a low neutron absorption cross 
section; these factors have been used to rank the applicability of a 
wide range of materials for structural containment Nb-1Zr has been 
selected for use as the structural container for the LANL ABC/ATW 
molten lead target. Corrosion and mass transfer behavior for vari- 
ous candidate structural materials in liquid lead are reviewed, 
together with the beneficial effects of inhibitors and various coat- 
ings to protect substrate against liquid lead corrosion. Mechanical 
properties of some candidate materials at elevated temperatures 
and the property changes resulting from 800 MeV proton irradiation 
are also reviewed. 


29337 (LA-UR-—94-2522) Structural activation calculations 
due to proton beam loss in the APT accelerator design. Lee, 
S.K. (Los Alamos National Lab., NM (United States)); Beard, C.A.; 
Wilson, W.B.; Daemen, L.L.; Liska, D.J.; Waters, L.S.; Adams, M.L. 
Los Alamos National Lab., NM (United States). [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9407103-5: international conference on 
accelerated-driven transmutation technologies and applications, 
Las Vegas, NV (United States), 25-28 Jul 1994). Order Number 
DE94016163. Source: OSTI; NTIS; INIS; GPO Dep. 

For the new, high-power accelerators currently being designed, 
the amount of activation of the accelerator structure has become 
an important issue. To quantify this activation, a methodology was 
utilized that coupled transport and depletion codes to obtain dose 
rate estimates at several locations near the accelerator. This 
research focused on the 20 and 100 MeV sections of the Bridge- 
Coupled Drift Tube Linear Accelerator. The peak dose rate was 
found to be approximateiy 6 mR/hr in the 100 MeV section near 
the quadrupoles at a 25-cm radius for an assumed beam loss of 1 
nA/m. It was determined that the activation was dominated by the 
proton interactions and subsequent spallation product generation, 
as opposed to the presence of the generated neutrons. The worst 
contributors were the spallation products created by proton bom- 
bardment of iron, and the worst component was the beam pipe, 
which consists mostly of iron. No definitive conclusions about the 
feasibility of hands-on maintenance can be determined, as the de- 
sign is still not finalized. 


29338 (LA-UR-94-2534) Resonance enhancement in the 
accelerator transmutation of 1.3-day 32Pa and 2.1-day 7*Np. 
Moore, M.S. (Los Alamos National Lab., NM (United States)); 
Danon, Y. Los Alamos National Lab., NM (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9407103—8: International con- 
ference on accelerated-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94016215. Source: OSTI; NTIS; INIS; GPO Dep. 
The suggestion that the transmutation of actinide waste into fis- 
sion products might best be done with thermalized spallation 
neutrons and odd-odd target materials such as 738=Np has been 
studied. During the 1993 LAMPF/PSR cycle, we measured the fis- 
sion cross section of 1.3-day *5*Pa and 2.1-day 2®Np from 0.01 
eV to 40 keV at the LANSCE facility, and have carried out a pre- 
liminary resonance analysis of the observed structure and of the 
thermal region, with a 1/v representation above a few eV. In the 
present study, we calculate the reaction rates of these two species 
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and 247Cm in a “resonance reactor,” an accelerator-driven assem- 
bly whose slowing-down properties are well known. Our model is a 
1.8 m®-block of lead with a helium-cooled tungsten target in the 
center, i.e, the Rensselaer Intense Neutron Source (RINS). We in- 
clude the effects of adding moderator outside an idealized lead 
slowing-down assembly, giving resonance enhancement factors for 
232Pa and *58Np, and present parameters for the accelerator re- 
quired to drive such an assembly to accomplish actinide burnup of 
these species. 


29339 (LA-UR-94-2548) Design and testing of a dc ion in- 
jector sultable for accelerator-driven transmutation. Schneider, 
J.D.; Meyer, E.; Stevens, R.R. Jr.; Hansborough, L.; Sherman, J. 
Los Alamos National Lab., NM (United States). [1994]. 8p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9407103—9: International 
conference on accelerated-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94016279. Source: OSTI; NTIS; INIS; GPO Dep. 

For a number of years, Los Alamos have collaborated with a 
team of experimentalists at Chalk River Labs who were pursuing 
the development of the front end of a high power cw proton accel- 
erator. With the help of internal laboratory funding and modest 
defense conversion funds, we have set up and operated the accel- 
erator at Los Alamos Operational equipment includes a slightly 
modified Chalk River Injector Test Stand (CRITS) including a 50 
keV proton injector and a 1.25 MeV radio-frequency quadrupole 
(RFQ) with a klystrode rf power system. Many of the challenges in- 
volved in operating an rf linear accelerator to provide neutrons for 
an accelerator-driven reactor are encountered at the front (low en- 
ergy) end of this system. The formation of the ion beam, the 
control of the beam parameters, and the focusing and matching of 
a highly space-charge-dominated beam are major problems. To 
address the operating problems in this critical front end, the Accel- 
erator Operations and Technology Division at the Los Alamos 
National Laboratory has designed the APDF (Accelerator Prototype 
Demonstration Facility). The front end of this facility is a 75 keV, 
high-current, ion injector which has been assembled and is now be- 
ing tested. This paper discusses the design modifications required 
in going from the 50 keV CRITS injector to the higher current, 75 
keV injector. Major innovative changes were made in the design of 
this injector. This design eliminates all the control electronics and 
most of the ion source equipment at high potential. Also, a new, 
high-quality, ion-extractor system has been built. A dual-solenoid 
lens will be used in the low energy beam transport (LEBT) line to 
provide the capability of matching the extracted beam to a high- 
current ADTT linac. This new injector is the first piece of hardware 
in the APDF program and will be used to develop the long-term, 
reliable cw beam operation required for ADIT applications. 


29340 (LA-UR-94-2664) Water balance relationships in 
four alternative cover designs for radioactive and mixed waste 
landfills. Warren, R.W. (Colorado State Univ., Ft. Collins, CO 
(United States)); Hakonson, T.E.; Trujillo, G. Los Alamos National 
Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940815-—73: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94016188. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Preliminary results are presented from a field study to evaluate 
the relative hydrologic performance of various landfill capping tech- 
nologies installed by the Los Alamos National Laboratory at Hill Air 
Force Base, Utah. Four cover designs (two Los Alamos capillary 
barrier designs, one modified EPA RCRA design, and one conven- 
tional design) were installed in large lysimeters instrumented to 
monitor the fate of natural precipitation between 01 January 1990 
and 20 September 1993. After 45 months of study, results showed 
that the cover designs containing barrier layers were effective in re- 
ducing deep percolation as compared to a simple soil cap design. 
The RCRA cover, incorporating a clay hydraulic barrier, was the 
most effective of all cover designs in controlling percolation but 
was not 100% effective. Over 90% of all percolation and barrier lat- 
eral flow occurred during the months of February through May of 
each year, primarily as a result of snow melt, early spring rains 





and low evapotranspiration. Gravel mulch surface treatments (70- 
80% coverage) were effective in reducing runoff and erosion. The 
two plots receiving gravel mulch treatments exhibited equal but en- 
hanced amounts of evapotranspiration despite the fact that one 
plot was planted with additional shrubs. 


29341 (LBL-PUB-3093-Rev.1) Guidelines for Waste Accu- 
mulation Areas (WAAs) at LBL: Revision 1. Lawrence Berkeley 
Lab., CA (United States). 1 Jun 1994. 46p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE94016866. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to set conditions for establish- 
ing and containing areas for the accumulation of hazardous waste 
at LBL. Areas designed for accumulation of these wastes for up to 
90 days in quantities greater than 55 gallons (208 liters) of haz- 
ardous waste, one quart (0.946 liter) of extremely hazardous 
waste, or one quart (0.946 liter) of acutely hazardous waste are 
called Waste Accumulation Areas (WAAs). Areas designed for 
accumulation of wastes in smaller amounts are called Satellite Ac- 
cumulation Areas (SAAs). This document provides guidelines for 
employee and organizational responsibilities for WAAs, construct- 
ing a WAA, storing waste in a WAA, operating and maintaining a 
WAA, and responding to spills in a WAA. 


29342 (NUREG/CR-6178) Laboratory characterization of 
rock joints. Hsiung, S.M. (Southwest Research Inst., San Antonio, 
TX (United States). Center for Nuclear Waste Regulatory Analy- 
ses); Kana, D.D.; Ahola, M.P.; Chowdhury, A.H.; Ghosh, A. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Regulatory Applications; Southwest Research Inst., San An- 
tonio, TX (United States). Center for Nuclear Waste Regulatory 
Analyses. May 1994. 236p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (CNWRA-93-013). 
Source: OSTI; NTIS; GPO; INIS. 

A laboratory characterization of the Apache Leap tuff joints under 
cyclic pseudostatic and dynamic loads has been undertaken to ob- 
tain a better understanding of dynamic joint shear behavior and to 
generate a complete data set that can be used for validation of ex- 
isting rock-joint models. Study has indicated that available methods 
for determining joint roughness coefficient (JRC) significantly un- 
derestimate the roughness coefficient of the Apache Leap tuff 
joints, that will lead to an underestimation of the joint shear 
strength. The results of the direct shear tests have indicated that 
both under cyclic pseudostatic and dynamic loadings the joint re- 
sistance upon reverse shearing is smaller than that of forward 
shearing and the joint dilation resulting from forward shearing re- 
covers during reverse shearing. Within the range of variation of 
shearing velocity used in these tests, the shearing velocity effect 
on rock-joint behavior seems to be minor, and no noticeable effect 
on the peak joint shear strength and the joint shear strength for the 
reverse shearing is observed. 


29343 (ORNL/ER-241) HAZWOPER work plan and site 
safety and health plan for the Alpha characterization project at 
the solid waste storage area 4 bathtubbing trench at Oak 
Ridge National Laboratory. Oak Ridge National Lab., TN (United 
States). Jul 1994. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE94018397. Source: OSTI; NTIS; INIS; GPO Dep. 

This work plan/site safety and health plan is for the alpha sam- 
pling project at the Solid Waste Storage Area 4 bathtubbing trench. 
The work will be conducted by the Oak Ridge National Laboratory 
(ORNL) Environmental Sciences Division and associated ORNL 
environmental, safety, and health support groups. This activity will 
fall under the scope of 29 CFR 1910.120, Hazardous Waste Oper- 
ations and Emergency Response (HAZWOPER). The purpose of 
this document is to establish health and safety guidelines to be fol- 
lowed by all personnel involved in conducting work for this project. 
Work will be conducted in accordance with requirements as stipu- 
lated in the ORNL HAZWOPER Program Manual and applicable 
ORNL; Martin Marietta Energy Systems, Inc.; and U.S. Department 
of Energy policies and procedures. The levels of protection and the 
procedures specified in this plan are based on the best information 
available from historical data and preliminary evaluations of the 
area. Therefore, these recommendations represent the minimum 
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health and safety requirements to be observed by all personnel en- 
gaged in this project. Unforeseeable site conditions or changes in 
scope of work may warrant a reassessment of the stated protection 
levels and controls. All adjustments to the plan must have prior ap- 
proval by the safety and health disciplines signing the original plan. 


29344 (ORNL/M-3327) Active Sites Environmental Monitor- 
ing Program: FY 1993: Annual report. Morrissey, C.M.; 
Ashwood, T.L.; Hicks, D.S.; Marsh, J.D. Oak Ridge National Lab., 
TN (United States). Aug 1994. 91p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94017069. Source: OSTI; NTIS; INIS; GPO Dep. 

ESD Publication No. 4286. 

This report continues a series of annual and semiannual reports 
that present the results of the Active Sites Environmental Monitoring 
Program (ASEMP) monitoring activities. The report details monitor- 
ing data for fiscal year (FY) 1993 and is divided into three major 
areas: SWSA 6 [including tumulus pads, Interim Waste Manage- 
ment Facility (IWMF), and other sites], the low-level Liquid-Waste 
Solidification Project (LWSP), and TRU-waste storage facilities in 
SWSA 5 N. The detailed monitoring methodology is described in 
the second revision of the ASEMP program plan. This report also 
presents a summary of the methodology used to gather data for 
each major area along with the results obtained during FY 1993. 


29345 (ORNL/TM-12370) The LAW Library — A multigroup 
cross-section library for use in radioactive waste analysis cal- 
culations. Greene, N.M.; Arwood, J.W.; Wright, R.Q.; Parks, C.V. 
Oak Ridge National Lab., TN (United States). Aug 1994. 57p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94017317. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The 238-group LAW Library is a new multigroup neutron cross- 
section library based on ENDF/B-V data, with five sets of data 
taken from ENDF/B-VI ('4Nz, 1Nz, Og, 14865, and '5Eugs). 
These five nuclides are included because the new evaluations are 
thought to be superior to those in Version 5. The LAW Library con- 
tains data for over 300 materials and will be distributed by the 
Radiation Shielding Information Center, located at Oak Ridge 
National Laboratory. It was generated for use in neutronics calcula- 
tions required in radioactive waste analyses, although it has equal 
utility in any study requiring multigroup neutron cross sections. 


29346 (ORNL/TM-12724) Quality assurance plan for Final 
Waste Forms project in support of the development, demon- 
stration, testing and evaluation efforts associated with the Oak 
Ridge reservation’s LDR/FFCA compliance. Gilliam, T.M.; Mat- 
tus, C.H. Oak Ridge National Lab., TN (United States). Jul 1994. 
65p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. Order Number DE94017591. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This quality assurance project plan specifies the data quality ob- 
jectives for Phase | of the Final Waste Forms Project and defines 
specific measurements and processes required to achieve those 
objectives. Although the project is funded by the U.S. Department 
of Energy (DOE), the ultimate recipient of the results is the U.S. 
Environmental Protection Agency (EPA). Consequently, relevant 
quality assurance requirements from both organizations must be 
met. DOE emphasizes administrative structure to ensure quality; 
EPA's primary focus is the reproducibility of the generated data. 
The ten criteria of DOE Order 5700.6C are addressed in sections 
of this report, while the format used is that prescribed by EPA for 
quality assurance project plans. 


29347 Ice electrode electrolytic cell. Glenn, D.F.; Suciu, D.F.; 
Harris, T.L.; Ingram, J.C. To Dept. of Energy. 1992. Filed date 22 
Jul 1992. U.S. Patent Application 7-917,243. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DES4016133. Source: OSTI; NTIS; 
GPO Dep. 

This invention relates to a method and apparatus for removing 
heavy metals from waste water, soils, or process streams by elec- 
trolytic cell means. The method includes cooling a cell cathode to 
form an ice layer over the cathode and then applying an electric 
current to deposit a layer of the heavy metal over the ice. The 
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metal is then easily removed after melting the ice. In a second em- 
bodiment, the same ice-covered electrode can be employed to 
form powdered metals. 


29348 HEPA filter dissolution process. Brewer, K.N.; Murphy, 
J.A. To Dept. of Energy. 1992. Filed date 21 Aug 1992. U.S. 
Patent Application 7-933,144. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-841D12435. Order 
Number DE94016123. Source: OSTI; NTIS; INIS; GPO Dep. 

This invention is comprised of a process for dissolution of spent 
high efficiency particulate air (HEPA) fitters and then combining the 
complexed filter solution with other radioactive wastes prior to 
calcining the mixed and blended waste feed. The process is an al- 
ternate to a prior method of acid leaching the spent filters which is 
an inefficient method of treating spent HEPA filters for disposal. 


29349 (PNL-8993) Waste tank safety program annual sta- 
tus report for FY 1993, Task 5: Toxicology and epidemiology. 
Mahium, D.D.; Young, J.Y. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1993. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94016776. Source: OSTI; NTIS; INIS; GPO Dep. 

A toxicology team independently reviewed analytical data and 
provided advice concerning potential health effects associated with 
exposure to tank-vapor constituents at the Hanford site. Most of 
the emphasis was directed toward Tank 241-C-103, but a prelimi- 
nary assessment was also made of the toxicologic implication of 
the cyanide levels in the headspace of Tank 241-C-108. The objec- 
tives of this program are to (1) review procedures used for 
sampling vapors from various tanks, (2) identify constituents in 
tank-vapor samples that could be related to symptoms reported by 
waste-tank workers, (3) evaluate the toxicologic implications of 
those constituents by comparison to established toxicologic data 
bases, (4) provide advice for additional analytical efforts, and (5) 
support other activities as requested by the project manager and 
the cognizant Westinghouse Hanford Company Tank Vapor Issues 
Safety Resolution Manager. 


29350 (PNL-9022) Evaluation of aqueous Na*/Cs* separa- 
tion by electrodialysis. Buehler, M.F.; Lawrence, W.E.; Norton, 
J.D. Pacific Northwest Lab., Richland, WA (United States). Dec 
1993. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94011544. Source: OSTI; NTIS; INIS; GPO Dep. 

in support of the Hanford Site cleanup, electrodialysis is being 
investigated as a method to separate aqueous sodium (Na*) and 
cesium (Cs*) ions. The approach has many advantages over exist- 
ing separation technologies; in particular, electrodialysis creates 
little secondary waste while producing usable acid and base 
streams. The fundamentals of electrodialysis are presented in this 
report to provide a foundation for interpreting experimental data. A 
flat-plate laboratory-scale apparatus was used to determine the 
feasibility of separating Na*/Cs* mixtures by electrodialysis. The 
results showed that Cs* is preferentially separated over Na* by a 
factor of 2 to 3 using a Nafion® 417 cationic membrane. The sepa- 
ration is relatively insensitive to solution ionic strength and flow-rate 
variations. The current efficiency of the separation ranges from 
0.60 to 0.65 depending on the applied voltage. The laboratory- 
scale system was characterized by dimensional analysis, which 
demonstrated that the process could be scaled up to a size attrac- 
tive for the volume of waste at the Hanford Site. Preliminary 
experiments on a bench-scale system were also conducted. The 
initial results showed that the current-voltage response of the 
laboratory- and the bench-scale unit is identical. 


29351 (PNL-10067) Assessment of the potential for ammo- 
nium nitrate formation and reaction in Tank 241-SY-101. 
Pederson, L.R.; Bryan, S.A. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 44p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE94018404. Source: OSTI; NTIS; INIS; GPO Dep. 

Two principal scenarios by which ammonium nitrate may be 
formed were considered: (a) precipitation of ammonium nitrate in 
the waste, and (b) ammonium nitrate formation via the gas phase 
reaction of ammonia and nitrogen dioxide. The first of these can be 
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dismissed because ammonium ions, which are necessary for am- 
monium nitrate precipitation, can exist only in negligibly small 
concentrations in strongly alkaline solutions. Gas phase reactions 
between ammonia, nitrogen dioxide, and water vapor in the gas 
phase represent the most likely means by which ammonium nitrate 
aerosols could be formed in Tank 241-SY-101. Predicted 
ammonium nitrate formation rates are largely controlled by the con- 
centration of nitrogen dioxide. This gas has not been detected 
among those gases vented from the wastes using Fourier Trans- 
form Infrared Spectrometry (FTIR) or mass spectrometry. While 
detection limits for nitrogen dioxide have not been established ex- 
perimentally, the maximum concentration of nitrogen dioxide in the 
gas phase in Tank 241-SY-101 was estimated at 0.1 ppm based 
on calculations using the HITRAN data base and on FTIR spectra 
of gases vented from the wastes. At 50 C and with 100 ppm am- 
monia also present, less than one gram of ammonium nitrate per 
year is estimated to be formed in the tank. To date, ammonium 
nitrate has not been detected on HEPA filters in the ventilation sys- 
tem, so any quantity that has been formed in the tank must be 
quite small, in good agreement with rate calculations. The potential 
for runaway exothermic reactions involving ammonium nitrate in 
Tank 241-SY-101 is minimal. Dilution by non-reacting waste com- 
ponents, particularly water, would prevent hazardous exothermic 
reactions from occurring within the waste slurry, even if ammonium 
nitrate were present. 41 refs. 


29352 (PNL-10075) Composition, preparation, and gas 
generation results from simulated wastes of Tank 241-SY-101. 
Bryan, S.A.; Pederson, L.R. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 99p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94018619. Source: OSTI; NTIS; INIS; GPO Dep. 

This document reviews the preparation and composition of simu- 
lants that have been developed to mimic the wastes temporarily 
stored in Tank 241-SY-101 at Hanford. The kinetics and stoichiom- 
etry of gases that are generated using these simulants are also 
compared, considering the roles of hydroxide, chloride, and transi- 
tion metal ions; the identities of organic constituents; and the 
effects of dilution, radiation, and temperature. Work described in 
this report was conducted for the Flammable Gas Safety Program 
at Pacific Northwest Laboratory, (a) whose purpose is to develop 
information that is necessary to mitigate potential safety hazards 
associated with waste tanks at the Hanford Site. The goal of this 
research and of related efforts at the Georgia Institute of Technol- 
ogy (GIT), Argonne National Laboratory (ANL), and Westinghouse 
Hanford Company (WHC) is to determine the thermal and thermal/ 
radiolytic mechanisms by which flammable and other gases are 
produced in Hanford wastes, emphasizing those stored in Tank 
241-SY-101. A variety of Tank 241-SY-101 simulants have been 
developed to date. The use of simulants in laboratory testing activi- 
ties provides a number of advantages, including elimination of 
radiological risks to researchers, lower costs associated with exper- 
imentation, and the ability to systematically alter simulant 
compositions to study the chemical mechanisms of reactions re- 
sponsible for gas generation. The earliest simulants contained the 
principal inorganic components of the actual waste and generally a 
single complexant such as N-(2-hydroxyethyl) ethylenediaminetri- 
acetic acid (HEDTA) or ethylenediaminetriacetic acid (EDTA). Both 
homogeneous and heterogeneous compositional forms were devel- 
oped. Aggressive core sampling and analysis activities conducted 
during Windows C and E provided information that was used to de- 
sign new simulants that more accurately reflected major and minor 
inorganic components. 


29353 (PNL—10078) Washing and alkaline leaching of Han- 
ford tank sludges: A status report. Lumetta, G.J.; Rapko, B.M. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1994. 
57p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94018620. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Because of the assumed high cost of high-level waste (HLW) 
immobilization and disposal, pretreatment methods are being devel- 
oped to minimize the volume of HLW requiring vitrification. Pacific 
Northwest Laboratory (PNL) is investigating several options for pre- 
treating the radioactive wastes stored in underground tanks at the 





Hanford Site. The pretreatment methods under study for the tank 
sludges include: (1) simply washing the sludges with dilute NaOH, 
(2) performing caustic leaching (as well as washing) to remove cer- 
tain wash components, and (3) dissolving the sludges in acid and 
extracting key radionuclides from the dissolved sludge solutions. 
The data collected in this effort will be used to support the March 
1998 decision on the extent of pretreatment to be performed on 
the Hanford tank sludges. This document describes sludge wash- 
ing and caustic leaching tests conducted in FY 1994. These tests 
were performed using sludges from single-shell tanks (SST) B-201 
and U-110. A summary is given of all the sludge washing and 
caustic leaching studies conducted at PNL in the last few years. 


29354 (PNL-SA-24157) West Siberian basin hydrogeology 
- regional framework for contaminant migration from injected 
wastes. Foley, M.G. Battelle Pacific Northwest Lab., Richland, WA 
(United States). May 1994. 53p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9405185-—1: International symposium on the scientific and 
engineering aspects of deep injection disposal of hazardous and 
industrial wastes, Berkeley, CA (United States), 10-13 May 1994). 
Order Number DE94014494. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear fuel cycle activities of the former Soviet Union (FSU) 
have resulted in massive contamination of the environment in west- 
ern Siberia. We are developing three-dimensional numerical 
models of the hydrogeology and potential contaminant migration in 
the West Siberian Basin. Our long-term goal at Pacific Northwest 
Laboratory is to help determine future environmental and human 
impacts given the releases that have occurred to date and the cur- 
rent waste management practices. In FY 1993, our objectives were 
to (1) refine and implement the hydrogeologic conceptual models 
of the regional hydrogeology of western Siberia developed in FY 
1992 and develop the detailed, spatially registered digital geologic 
and hydrologic databases to test them, (2) calibrate the computer 
implementation of the conceptual models developed in FY 1992, 
and (3) develop general geologic and hydrologic information and 
preliminary hydrogeologic conceptual models relevant to the more 
detailed models of contaminated site hydrogeology. Calibration 
studies of the regional hydrogeologic computer model suggest that 
most precipitation entering the ground-water system moves in the 
near-surface part of the system and discharges to surface waters 
relatively near its point of infiltration. This means that wastes dis- 
charged to the surface and near-surface may not be isolated as 
well as previously thought, since the wastes may be carried to the 
surface by gradually rising ground waters. 


29355 (RFP—4861) Magnetic adsorbents for actinide and 
heavy metal removal from waste water. Kochen, R.L. (EG and G 
Rocky Flats, Inc., Golden, CO (United States). Rocky Flats Plant); 
Navratil, J.D. EG and G Rocky Flats, Inc., Golden, CO (United 
States). Rocky Flats Plant. [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90RF62349. 
(CONF-940815—76: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94016716. Source: OSTI; NTIS; GPO 
Dep. 

Magnetic adsorbents can be applied to the treatment of waste 
water in various physical forms. For example, barium ferrite 
(BaO-Fe.03) has been used successfully as powder, granules or 
pellets. Iron ferrite, or magnetite, a naturally occurring ore, can also 
be used in much the same manner. However, natural magnetic 
needs activation to have the same capacity as freshly prepared 
ferrite. Furthermore, ferrites have been used solely in a batch 
mode because of their finely divided nature. To permit utilization of 
activated magnetite in a column mode with good water flow- 
through properties, magnetic resins were prepared. In this work, 
the authors discovered a synergistic effect in using the magnetic 
resin in a column mode in conjunction with an external magnetic 
field for concentration of plutonium and americium from waste wa- 
ter. Thus ferrities in a column made surrounded by a magnetic field 
greatly surpasses the metal removal capacity of ferrite used in a 
batch mode. 


29356 (RPI-94/1) An inventory of disused sealed radioac- 
tive sources in Ireland. Fenton, D.M. (Radiological Protection 
Inst. of Ireland (ireland)); Hone, C.P.; Turvey, F.J. Radiological 
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Protection Inst. of Ireland (Ireland). Apr 1994. 13p. Order Number 
DE94636653. Source: OSTI; NTIS (US Sales Only); INIS. 

Radioactive material in both sealed and unsealed forms is 
imported for use under licence from the Radiological Protection In- 
stitute of Ireland in industrial, medical and laboratory applications. 
It is a condition of licence that all sealed radioactive sources be re- 
turned to the supplier at the end of their useful lives. However, 
there is a significant number of redundant sealed sources in stor- 
age which were either imported before the licensing system came 
into force in 1977, or which were purchased from manufacturers/ 
suppliers which have ceased trading. Since there is no central 
radioactive waste storage or disposal facility in Ireland, the custodi- 
ans of such sources are obliged to store them on their premises. 
An inventory of disused sources was carried out by the Institute to 
determine the quantity and types of sources which are in storage 
in the country awaiting disposal. 2 refs. 


29357 (SAND—92-0847) The effect of frequency on Young’s 
modulus and seismic wave attenuation. Price, R.H. (Sandia Na- 
tional Labs., Albuquerque, NM (United States). YMP Performance 
Assessment Applications Dept.); Martin, R.J. lil; Haupt, R.W. San- 
dia National Labs., Albuquerque, NM (United States). Jul 1994. 
57p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94017498. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Laboratory experiments were performed to measure the effect of 
frequency, water-saturation, and strain amplitude on Young’s mod- 
ulus and seismic wave attenuation on rock cores recovered on or 
near the site of a potential nuclear waste repository at Yucca 
Mountain, Nevada. The purpose of this investigation is to perform 
the measurements using four techniques: cyclic loading, waveform 
inversion, resonant bar, and ultrasonic velocity. The measurements 
ranged in frequency between 10-2 and 10® Hz. For the dry speci- 
mens Young’s modulus and attenuation were independent of 
frequency; that is, all four techniques yielded nearly the same val- 
ues for modulus and attenuation. For saturated specimens, a 
frequency dependence for both Young’s modulus and attenuation 
was observed. In general, saturation reduced Young’s modulus and 
increased seismic wave attenuation. The effect of strain amplitude 
on Young's modulus and attenuation was measured using the 
cyclic loading technique at a frequency of 10-' Hz. The effect of 
strain amplitude in all cases was small. For some rocks, such as 
the potential repository horizon of the Topopah Spring Member tuff 
(TSw2), the effect of strain amplitude on both attenuation and mod- 
ulus was minimal. 


29358 


(SAND-94-0786C) Feasibility of permeation grouting 
for constructing subsurface barriers. Dwyer, B.P. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Mar 1994. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941124—4: 33. Hanford sympo- 


sium on health and the environment: symposium on_ in-situ 
remediation—scientific basis for current and future technologies, 
Richland, WA (United States), 7-11 Nov 1994). Order Number 
DE94009062. Source: OSTi; NTIS; INIS; GPO Dep. 

The technical feasibility of emplacing a barrier beneath a waste 
site using directionally drilled boreholes and permeation grouting 
was investigated. The benefits of this emplacement system are: (1) 
Directionally drilled boreholes provide access beneath a waste site 
without disturbing the waste; (2) interim containment of contami- 
nants allows time for the development of remediation options; (3) 
in the interim, the volume of waste remains fixed; (4) barriers may 
enhance the effectiveness of in situ remediation actions; and (5) 
barrier systems may provide permanent waste containment, 


29359 (SAND-94-1070C) Hydrologic studies for the Waste 
isolation Pilot Plant. Davies, P.B. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9409162—1: Annual New Mexico water conference, Carls- 
bad, NM (United States), 30 Sep - 1 oct 1994). Order Number 
DE94014283. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this paper is to provide a general overview of 
hydrologic conditions at the Waste Isolation Pilot Plant (WIPP) by 
describing several key hydrologic studies that have been carried 
out as part of the site characterization program over the last 20 
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years. The paper is composed of three parts: background informa- 
tion about general objectives of the WIPP project; information 
about the geologic and hydrologic setting of the facility; and infor- 
mation about three aspects of the hydrologic system that are 
important to understanding the long-term performance of the WIPP 
facility. For additional detailed information, the reader is referred to 
the references cited in the text. 


29360 (SAND-94-2051C) Selecting features from spatial 
data for use in stochastic simulation. Rutherford, B.M. (Sandia 
National Labs., Albuquerque, NM (United States)); Gotway, C.A. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940748-81: Institute of Nu- 
clear Materials Management annual meeting, Naples, FL (United 
States), 17-20 Jul 1994). Order Number DE94017343. Source: 
OSTI; NTIS; GPO Dep. 

An assessment of the long term containment capabilities of a 
possible nuclear waste disposal site requires both an understand- 
ing of the hydrogeology of the region under consideration and an 
assessment of the uncertainties associated with this understanding. 
Stochastic simulation - the generation of random “realizations” of 
the regions hydrogeology, consistent with the available information, 
provides a way to incorporate various types of uncertainty into a 
prediction of a complex system response such as site containment 
capability. One statistical problem in stochastic simulation is: What 
features of the data should be “mimicked” in the realizations? The 
answer can depend on the application. A discussion is provided of 
some of the more common data features used in recent applica- 
tions. These features include spatial covariance functions and 
measures of the connectivity of extreme values, as examples. 
Trends and new directions in this area are summarized including a 
brief description of some statistics (the features) presently in exper- 
imental stages. 


29361 (SAND—94-8005) Process waste assessment for the 
Radiography Laboratory. Phillips, N.M. Sandia National Labs., 
Livermore, CA (United States). Jul 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DRO00789. Order Number DE94018399. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Process Waste Assessment was conducted to evaluate the 
Radiography Laboratory, located in Building 923. It documents the 
processes, identifies the hazardous chemical waste streams gener- 
ated by these processes, recommends possible ways to minimize 
waste, and serves as a reference for future assessments of this fa- 
cility. The Radiography Laboratory provides film radiography or 
radioscopy (electronic imaging) of weapon and nonweapon compo- 
nents. The Radiography Laboratory has six x-ray machines and 
one gamma ray source. It also has several other sealed beta- and 
gamma-ray isotope sources of low microcurie (Ci) activity. The 
photochemical processes generate most of the Radiography Labo- 
ratory’s routinely generated hazardous waste, and most of that is 
generated by the DuPont film processor. Because the DuPont film 
processor generates the most photochemical waste, it was se- 
lected for an estimated material balance. 


29362 (SKB-TR-94-02) Time evolution of dissolved oxygen 
and redox conditions in a HLW repository. Wersin, P. (MBT 
Technologia Ambiental, Cerdanyola (Spain)); Spahiu, K.; Bruno, J. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Feb 1994. 39p. Order Number DE94636654. Source: 
OSTI; NTIS; INIS. 

The evolution of oxygen in a HLW repository has been studied 
using presently available geochemical background information. The 
important processes affecting oxygen migration in the near-field in- 
clude diffusion and oxidation of pyrite and dissolved Fe(II). The 
evaluation of time scales of oxygen decrease is carried out with 1. 
an analytical approach involving the coupling of diffusion and 
chemical reaction, 2. a numerical geochemical approach involving 
the application of a newly developed diffusion-extended version of 
the STEADYQL code. Both approaches yield consistent rates of 
oxygen decrease and indicate that oxidation of pyrite impurities in 
the clay is the dominant process. The results obtained fRom geo- 
chemical modelling are interpreted in terms of evolution of redox 
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conditions. Moreover, a sensitivity analysis of the major geochemi- 
cal and physical parameters is performed. These results indicate 
that the uncertainties associated with reactive pyrite surface area 
impose the overall uncertainties of prediction of time scales. Thus, 
the obtained time of decrease to 1% of initial O2 concentrations 
range between 7 and 290 years. The elapsed time at which the 
transition to anoxic conditions occurs is estimated to be within the 
same time range. Additional experimental information on redox 
sensitive impurities in the envisioned buffer and backfill material 
would further constrain the evaluated time scales. 41 refs. 


29363 (UCRL-53868-93, pp. 7.13-7.16) Plasma afterburner 
for treatment of effluents from solid-waste processing. Ander- 
son, R.A.; Goerz, D.A.; Richardson, R.A.; Kerns, J.A. Lawrence 
Livermore National Lab., CA (United States). May 1994. In Engi- 
neering research, development and technology: Thrust area report, 
FY93. 232p. Order Number DE94014210. Source: OSTI; NTIS; 
INIS. 

The authors objective is to develop technology and expertise for 
the destruction and stabilization of hazardous mixed wastes, using 
high-temperature plasma systems. Plasma technologies for envi- 
ronmental cleanup and waste management are rapidly emerging. In 
particular, plasma-are vitrification has proven effective in encapsu- 
lating inorganic compounds in a non-leachable, glass-like slag while 
also destroying organic compounds by the extreme heat of the pro- 
cess. At Lawrence Livermore National Laboratory (LLNL), the 
authors are building a science-based program to develop thermal 
plasma processing technologies for the treatment of hazardous, ra- 
dioactive, and mixed wastes. They have formed a multi-disciplinary 
project team to draw upon LLNL’s advanced computational capabil- 
ity and experimental facilities. To help provide focus, they are 
collaborating with an industrial partner (Retech, Inc.) to develop the 
apparatus needed to improve their method for high-temperature 
disposal of hazardous waste materials. The authors have assem- 
bled an RF plasma torch and afterburner reaction chamber in the 
laboratory, and have made preliminary measurements to determine 
(1) electrical parameters, (2) plasma temperature, (3) gas flow and 
mass balance, and (4) chemical composition of the high- 
temperature gas. From this work, they developed a diagnostic 
module that will be used to measure the off-gas constituents of a 
1/4-scale plasma-are furnace. From these results and the results of 
their modeling effort, the hardware can be designed. 


29364 (UCRL-ID—116187-94-5) Mixed Waste Management 
Facility monthly report, May 1994: WBS 1.3.1. Streit, R. 
Lawrence Livermore National Lab., CA (United States). Jun 1994. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94016713. Source: 
OSTI; NTIS; GPO Dep. 

During May, after delivering the Conceptual Design (CD) Report 
in April, the MWMF Project continued to support the DOE decision 
and planning process for the MWMF. A fuli-day briefing was pro- 
vided for the DOE Independent Cost Verification (ICV) committee, 
which was charted to review the CD Report (CDR), along with 
many subsequent individual meetings to review detailed cost esti- 
mates. Project options and impact information for a number of 
scope and funding scenarios was provided in support of the FY96 
budget validation process. The Project continues to operate under 
the guidance provided in February to maintain, essentially, the Jan- 
uary spending rate. Work on high-priority and critical-path items 
continued to the extent possible. Key activities included the Envi- 
ronmental Assessment (EA), Preliminary Safety Analysis Report 
(PSAR), and Permitting Actions. An in-depth programmatic review 
of the EA was completed, and the Laboratory review and approval 
process was initiated. A meeting was held with State permitting of- 
ficials to clarify required actions and schedule planning. Although 
preliminary discussions have been held previously, sufficient tech- 
nical information and manpower were not available to productively 
move out in this area until the CDR was complete. The meeting 
helped firm up the structure of permit applications and identify spe- 
cific actions for State, Project, and DOE representatives. 


29365 (UCRL-ID—116187-94-6) Mixed Waste Management 
Facility, monthly report June 1994. Streit, R. Lawrence Liver- 
more National Lab., CA (United States). Jul 1994. 30p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE94018072. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This monthly report for June 1994 presents general progress in 
the development of the MWMF including bugetary considerations. 
During June, the outstanding issues of Project guidance and 
OPEX/CENRTC funding were essentially resolved. A letter from 
DOE/OAK on June 28 provided the KD-1 decision and provided re- 
vised scope and budget guidance for the Project. Prior to this, 
during June, an agreement with DOE for release of funds to miti- 
gate the OPEX/CENRTC funding levels was also completed. In 
response to KD-1 guidance, work to provide a revised Project 
schedule and budget profile began. Preliminary design activities 
have been on hold since May 1. 


29366 (UCRL-ID—116188-Rev.1) Mixed Waste Management 
Facility, revised FY94 Plan. Streit, R. Lawrence Livermore Na- 
tional Lab., CA (United States). 31 Jul 1994. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94017936. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This revision of the FY94 Plan incorporates changes to work 
during FY94 in response to the DOE request in the DOE KD-1 de- 
cision letter of June 28,1994. This letter provided guidance of both 
scope and budget profile in response to the Conceptual Design 
Report (CDR) issued by the MWMF Project in April, 1994. This 
work plan only addresses work for the remainder of FY94. A re- 
vised plan for the complete project is in development and will be 
issued separately. Since February, 1994, the MWMF Project has 
been operating on DOE guidance directing that work on the CDR 
be completed, that only other essential work be continued to main- 
tain the project, and that costs be maintained at approximately the 
January, 1994 spending levels until a KD-1 decision was made. 
This has formed the basis for monthly reports through June, 1994. 
The baseline contained in this report will become the basis for re- 
ports during the remainder of FY94. 


29367 (UCRL-ID-117717) The fundamental mechanisms of 
material removal by fluidjet machining. Kang, Sang-Wook; Reit- 
ter, T.; Carlson, G. Lawrence Livermore National Lab., CA (United 
States). Jun 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94016484. Source: OSTI; NTIS; GPO Dep. 

The fundamental mechanisms of material removal by fluidjet ma- 
chining have been theoretically and experimentally investigated as 
a potential method for dismantling nuclear weapons with efficiency 
and safety. Preliminary experiments and analyses have revealed 
that at small standoff distances between the nozzle exit and the 
target workpiece there is no mass removal from the workpiece, but 
that far from the nozzle there exists an optimum standoff distance 
at which the jet impact removes mass from the workpiece at a 
maximum rate. Such results suggest a mass-removal process due 
to the droplets and ligaments impinging on the material that cause 
sudden pressure increases in the impact regions. This proposed 
material-removal mechanism has been addressed theoretically by 
considering a series of multiple droplet impacts on a material. The 
calculated results display a series of pressure peaks at the target 
surface as each of these droplets strikes the material, supporting 
the plausibility of the proposed mass-removal scenario at the opti- 
mum standoff distance. Although plausible further experiments and 
analyses are needed to verify the proposed jet-induced mass re- 
moval mechanism. 


29368 (UCRL-ID-118026) Non-storm water discharges 
technical report. Mathews, S. Lawrence Livermore National Lab., 
CA (United States). Jul 1994. 121p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94017939. Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) submitted a No- 
tice of Intent to the California State Water Resources Control 
Board (hereafter State Board) to discharge storm water associated 
with industrial activities under the California General Industrial Ac- 
tivity Storm Water National Pollutant Elimination System Discharge 
Permit (hereafter General Permit). As required by the General Per- 
mit, LLNL provided initial notification of non-storm water discharges 
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to the Central Valley Regional Water Quality Control Board (here- 
after Regional Board) on October 2, 1992. Additional findings and 
progress towards corrective actions were reported in subsequent 
annual monitoring reports. LLNL was granted until March 27, 1995, 
three years from the Notice of Intent submission date, to eliminate 
or permit the non-storm water discharges. On May 20, 1994, the 
Regional Board issued Waste Discharge Requirements (WDR 
Board Order No. 94-131, NPDES No. CA0081396) to LLNL for dis- 
charges of non-contact cooling tower wastewater and storm water 
related to industrial activities. As a result of the issuance of WDR 
94-131, LLNL rescinded its coverage under the General Permit. 
WDR 94-131 allowed continued non-storm water discharges and 
requested a technical report describing the discharges LLNL seeks 
to permit. For the described discharges, LLNL anticipates the Re- 
gional Board will either waive Waste Discharge Requirements as 
allowed for in The Water Quality Control Plan for the California 
Regional Water Quality Control Board, Central Valley Region (here- 
after Basin Plan) or amend Board Order 94-131 as appropriate. 


29369 (UCRL-ID-118027) Transuranic radionuclides in the 
environment surrounding radioactive waste diposal sites, a 
bibliography. Stoker, A.C. (and others); Noshkin, V.E.; Wong, 
K.M.; Brunk, J.L.; Conrado, C.L.; Jones, H.E.; Kehl, S.; Stuart, 
M.L.; Wasley, L.M.; Bradsher, R.V. Lawrence Livermore National 
Lab., CA (United States). Aug 1994. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94017938. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this project was to compile a bibliography of ref- 
erences containing environmental transuranic radionuclide data. 
Our intent was to identify those parameters affecting transuranic 
radionuclide transport that may be generic and those that may be 
dependent on chemical form and/or environmental conditions (i.e. 
site specific). An understanding of the unique characteristics and 
similarities between source terms and environmental conditions rel- 
ative to transuranic radionuclide transport and cycling will provide 
the ability to assess and predict the long term impact on man and 
the environment. An additional goal of our literature review, was to 
extract the ranges of environmental transuranic radionuclide data 
from the identified references for inclusion in a data base. Related 
to source term, these ranges of data can be used to calculate the 
dose to man from the radionuclides, and to perform uncertainty 
analyses on these dose assessments. In an attempt to gather rele- 
vant information about the transuranic radionuclides in a variety of 
environments, we conducted an extensive literature search. In our 
literature search we identified over 5700 potential written sources 
of information for review. In addition, we have identified many ref- 
erences which were not found through the literature searches, but 
which were known to contain useful data. A total of approximately 
2600 documents were determined to contain information which 
would be useful for an in depth study of radionuclides in different 
environments. The journal articles, books, reports and other 
documents were reviewed to obtain the source term of the radionu- 
clides studied. Most references containing laboratory study data 
were not included in our databases. Although these may contain 
valuable data, we were trying to compile references with informa- 
tion on the behavior of the transuranics in the specific environment 
being studied. 


29370 (UCRL-JC—114784) Electrical properties of Topopah 
Spring tuff as a function of saturation. Roberts, J.J.; Lin, Wu- 
nan. Lawrence Livermore National Lab., CA (United States). Jan 
1994. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940553-76: Inter- 
national high-level radioactive waste management conference, Las 
Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94014786. Source: OSTI; NTIS; INIS; GPO Dep. 

Much attention has been focused on the hydrologic properties of 
tuff from the potential nuclear waste repository at Yucca Mountain, 
Nevada. The successful characterization of the near-field environ- 
ment of the potential repository depends on the ability to 
understand and predict the movement of water within the matrix 
and fractures when the rock mass is heated by nuclear waste. This 
understanding will come only after many combined laboratory 
experiments, field tests, and model calculations have been per- 
formed. Electrical properties, including electrical resistivity and 
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dielectric permittivity, have been utilized in past studies to infer wa- 
ter content in partially saturated rocks. In this study we determine 
the electrical properties of Topopah Spring tuff from Yucca Moun- 
tain (Area 25), and Area 3, Nevada Test Site (NTS), NV, as a 
function of water content. These results will be used to (1) study 
the electrical properties of ted rocks as functions of saturation and 
water chemistry; (2) relate the observed electrical properties to the 
distribution of water and to the rnicrogeometry of the rock; and (3) 
to create a database of electrical resistivity () and relative dielec- 
tric permittivity («’) versus water content (Sw) and temperature for 
rocks within the potential repository horizon. The database will be 
used both in laboratory experiments and field tests to determine the 
moisture content in rocks based on measured electrical properties. 


29371 (UCRL-JC—115171) Ceramic waste forms for fuel- 
containing masses at Chernobyl. Oversby, V.M. Lawrence 
Livermore National Lab., CA (United States). May 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940815~-77: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE94016972. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The fuel materials originally in the core of the Chernobyl Unit 4 
reactor are now present within the Ukrytie in three major forms: (1) 
very fine particles of fuel dispersed as dust (about 10 tonnes), (2) 
fragments of the destroyed core, and (3) lavas containing fuel, 
cladding, and other materials. All of these materials will need to be 
immobilized into waste forms suitable for final disposal. We pro- 
pose a ceramic waste form system that could accommodate all 
three waste types with a single set of processing equipment. The 
waste form would include the mineral zirconolite for immobilization 
of actinide materials (including uranium), perovskite, nepheline, 
spinel, and other phases as dictated by the chemistry of the lava 
masses. Waste loadings as high as 50% U can be achieved if py- 
rochlore, a close relative of zirconolite, is used as the U host. The 
ceramic immobilization could be achieved with low additions of in- 
ert chemicals to minimize the final disposal volume while ensuring 
a durable product. The sequence of processing would be to collect 
and immobilize the fuel dust first. This material will require minimal 
preprocessing and will provide experience in the handling of the 
fuel materials. Core fragments would be processed next, using a 
cryogenic crushing stage to reduce the size prior to adding ceramic 
additives. The lavas would be processed last, which is compatible 
with the likely sequence of availability of materials and with the 
complexity of the operations. The lavas will require more adjust- 
ment of chemical additive composition than the other streams to 
ensure that the desired phases are produced in the waste form. 


29372 (UCRL-JC—116147) What do we mean by a cold 
repository?. Halsey, W.G. Lawrence Livermore National Lab., CA 
(United States). Jan 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940553—77: international high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94014790. Source: OSTI; NTIS; INIS; GPO Dep. 

The topic of thermal loading of a potential repository at Yucca 
Mountain in Nevada has been the subject of intense discussion 
within the project technical community. While terms such as “Hot 
Repository” and “Cold Repository” are frequently used, they have 
not been clearly defined. In particular, the definition of a cold 
repository has remained the opinion of each individual. This has 
led to confusion and misunderstanding. In this paper, a number of 
observed definitions for a cold repository are discussed along with 
the technical implications, assumptions and inconsistencies. Fi- 
nally, a common language is suggested. 


29373 (UCRL-JC—116357) Rationale for determining spent 
fuel acquisitions for repository testing. Marschman, S.C. (Pa- 
cific Northwest Lab., Richland, WA (United States)); Einziger, R.E.; 
Stout, R.B. Lawrence Livermore National Lab., CA (United States); 
Pacific Northwest Lab., Richland, WA (United States). Jan 1994. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ; ACO6-76RL01830. (CONF-940553—48: 
International high-level radioactive waste management conference, 
Las Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94011742. Source: OSTI; NTIS; INIS; GPO Dep. 
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A rationale for selecting commercial spent nuclear fuels for use 
as testing materials for the Yucca Mountain Project was developed. 
A review of experimental data from fuel performance testing was 
conducted and performance-affecting attributes pertinent to storage 
and disposal conditions were identified. These were used to form 
the basis for a fuel-selection strategy designed to ensure adequate 
and representative samples are available for storage- and disposal- 
relevant testing. 


29374 (UCRL-JC—117486) Detecting leaks from the Han- 
ford single shell tanks using electrical resistance tomography. 
Daily, W.A. (Lawrence Livermore National Lab., CA (United 
States)); Ramirez, A.; LaBrecque, D.; Binley, A.; lwatate, D. 
Lawrence Livermore National Lab., CA (United States). 22 Jun 
1994. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-941196—1: 2. ANS work- 
shop on the safety of Soviet-designed nuclear power plants in 
conjunction with the winter meeting of the American Nuclear Soci- 
ety, Washington, DC (United States), 12-13 Nov 1994). Order 
Number DE94015325. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy has used many large steel tanks 
for storage of toxic and radioactive wastes. Now, a decision has 
been made to remediate these tanks but many are leaking and 
others are likely to start leaking during clean up. A method is 
needed to detect the presence of such leaks and locate the leaks 
to assist in soil clean up. Current methods of detecting leakage are 
not always satisfactory. Careful measurement of tank inventory is a 
simple method, however, the leak size is limited by complicating 
factors like temperature variations and the method can be impracti- 
cal if the tank contains both solid and liquids. Moisture, chemical or 
radiological sensors can be placed beneath a tank to detect the 
effects of contamination in subsurface soils. However, in an in ho- 
mogeneous soil, plumes can be highly channeled and these 
sensors can easily miss spills. 


29375 (USGS-OFR-92-201) Water permeability and related 
rock properties measured on core samples from the Yucca 
Mountain USW GU-3/G-3 and USW G-4 boreholes, Nevada Test 
Site, Nevada. Anderson, L.A. Geological Survey, Denver, CO 
(United States). 1994. 36p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al08-92NV10874. Order Num- 
ber DE94017959. Source: OST; NTIS; INIS; GPO Dep. 

Core samples were measured for bulk density, grain density, 
porosity, resistivity, and water permeability as part of a comprehen- 
sive geologic investigation designed to determine the suitability of 
Yucca Mountain as a site for the containment of high-level radioac- 
tive waste products. The cores were selected at the drill sites so 
as to be representative of the major lithologic variations observed 
within stratigraphic units of the Paintbrush Tuff, Calico Hills Tuff, 
Crater Flat Tuff, Lithic Ridge Tuff, and Older Tuffs. Dry and satu- 
rated bulk density, grain density, and porosity measurements were 
made on the core samples principally to establish that a reason- 
able uniformity exists in the textural and mineral character of the 
sample pairs. Electrical resistivity measured on sample pairs 
tended to be lower along the plane transverse to the vertical axis 
of the drill core herein referred to as the horizontal plane. Perme- 
ability values, ranging from virtually zero (<.02 microdarcies) to 
over 200 millidarcies, also indicate a preferential flow direction 
along the horizontal plane of the individual tuff units. Permeability 
decreases with flow duration in all but the non-welded tuffs as un- 
consolidated particles within the pore network are repositioned so 
as to impede the continued flow of water through the rock. Revers- 
ing flow direction initially restores the permeability of the rock to its 
original or maximum value. 


29376 (WHC-EP-—0733-Rev.1) High-level waste tank remedi- 
ation technology integration summary: Revision 1. DeLannoy, 
C.R. (Enserch Environmental Inc., Bellevue, WA (United States)); 
Susiene, C.; Fowler, K.M.; Robson, W.M.; Cruse, J.M. Westing- 
house Hanford Co., Richland, WA (United States). Jul 1994. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94017983. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Report includes 1 diskette designed to run on IBM PC or com- 
patible equipment. 





The U.S. Department of Energy’s Environmental Restoration and 
Waste Management and Technology Development Programs are 
engaged in a number of projects to develop, demonstrate, test, and 
evaluate new technologies to support the cleanup and site remedi- 
ation of more than 300 underground storage tanks containing over 
381,000 m® (100 million gal) of liquid radioactive mixed waste at 
the Hanford Reservation. Significant development is needed within 
primary functions and in determining an overall bounding strategy. 
This document is an update of continuing work to summarize the 
overall strategy and to provide data regarding technology develop- 
ment activities within the strategy. It is intended to serve as an 
information resource to support understanding, decision making, 
and integration of multiple program technology development activi- 
ties. Recipients are encouraged to provide comments and input to 
the authors for incorporation in future revisions. 


29377 (WHC-EP-0769-Rev.1) Task E container corrosion 
studies: Annual report: Revision 1. Bunnell, L.R. (Pacific North- 
west Lab., Richland, WA (United States)); Doremus, L.A.; Topping, 
J.B.; Duncan, D.R. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1994. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE94017997. Source: OSTI; NTIS; INIS; GPO Dep. 

The Pacific Northwest Laboratory is conducting the Solid Waste 
Technology Support Program (SWTSP) for Westinghouse Hanford 
Company (WHC). Task E is the Container Corrosion Study Portion 
of the SWTSP that will perform testing to provide defensible data 
on the corrosion of low-carbon steel, as used in drums to contain 
chemical and radioactive wastes at the Hanford Site. A second 
objective of Task E is to provide and test practical alternative mate- 
rials that have higher corrosion resistance than low-carbon steel. 
The scope of work for fiscal year (FY) 1993 included initial testing 
of mild steel specimens buried in Hanford soils or exposed to at- 
mospheric corrosion in metal storage sheds. During FY 1993, 
progress was made in three areas of Task E. First, exposure of 
test materials began at the Soil Corrosion Test Site where low- 
carbon steel specimens were placed in the soil in five test shafts at 
depths of 9 m (30 ft). Second, the corrosion measurement of low- 
carbon steel in the soil of two solid waste trenches continued. The 
total exposure time is ~ 500 days. Third, an atmospheric corrosion 
test of low-carbon steel was initiated in a metal shed (Building 
2401-W) in the 200 West Area. This annual report describes the 
Task E efforts and provides a current status. 


29378 


(WHC-SA-2221) Testing of a Peroxidation Systems, 
Inc. perox-pure SSB-30. Hodgson, K.M.; Lunsford, T.R. Westing- 
house Hanford Co., Richland, WA (United States). Feb 1994. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-940248-2: 4. annual sympo- 
sium on chemical oxidation, Nashville, TN (United States), 16-18 


Feb 1994). Order Number DE94016467. Source: 
INIS; GPO Dep. 

A facility is being designed and built at the US Department of 
Energy (DOE) Hanford Site to treat water containing a variety of 
organic and inorganic compounds. An ultraviolet light/hydrogen 
peroxide system, manufactured by Peroxidation Systems, Inc. 
(PSI), has been chosen to destroy the organic compounds in the 
feed stream. The PSI perox-pure™ model SSB-30 has been tested 
by the Westinghouse Hanford Company (WHC) to provide data for 
permit documentation and to determine appropriate operating 
conditions. The destruction of the organic compounds was demon- 
strated with several feed compositions at different ultraviolet light 
exposures and hydrogen peroxide concentrations. 


OSTI; NTIS; 


29379 (WHC-SA-2377) The development of surface barri- 
ers at the Hanford Site. Wing, N.R. (Westinghouse Hanford Co., 
Richland, WA (United States)); Gee, G.W. Westinghouse Hanford 
Co., Richland, WA (United States). Mar 1994. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-941124-7: 33. Hanford symposium on health 
and the environment: symposium on in-situ remediation—scientific 
basis for current and future technologies, Richland, WA (United 
States), 7-11 Nov 1994). Order Number DE94015753. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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Engineered barriers are being developed to isolate wastes 
disposed of near the earth’s surface at the US Department of En- 
ergy’s (DOE) Hanford Site near Richland, Washington. Much of the 
waste that would be disposed of by in-place stabilization currently 
is located in relatively shallow subsurface structures such as solid 
waste burial grounds, tanks, vaults, and cribs. Unless protected in 
some way, the wastes could be transported to the accessible envi- 
ronment via the following pathways: plant, animal, and human 
intrusion; water infiltration; erosion; and the exhalation of noxious 
gases. Permanent isolation surface barriers have been proposed to 
protect wastes disposed of “in place” from the transport pathways 
identified previously (Figure 1). The protective barrier consists of a 
variety of different materials (e.g., fine soil, sand, gravel, riprap, as- 
phat, etc.) placed in layers to form an above-grade mound directly 
over the waste zone. Surface markers are being considered for 
placement around the periphery of the waste sites to inform future 
generations of the nature and hazards of the buried wastes. In ad- 
dition, throughout the protective barrier, subsurface markers could 
be placed to warn any inadvertent human intruders of the dangers 
of the buried wastes (Figure 2). 


29380 (WHC-SD-EN-TI-248) 1994 conceptual model of the 
carbon istrachioride contamination in the 200 West Area at the 
Hanford Site. Rohay, V.J. Westinghouse Hanford Co., Richland, 
WA (United States). [1994]. 275p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE94015756. Source: OSTI; NTIS; INIS; GPO Dep. 

Between 1955 and 1973, a total of 363,000 to 580,000 L 
(577,000 to kg) of liquid carbon tetrachloride, in mixtures with other 
organic and aqueous, actinide-bearing fluids, were discharged to 
the soil column at three disposal facilities — the 216-Z-9 Trench, 
the 216-Z-IA TiTe Field, and the 216-Z-18 Crib — in the 200 West 
Area at the Hanford Site. In the mid-1980’s, dissolved carbon tetra- 
chloride was found in the uppermost aquifer beneath the disposal 
facilities, and in late 1990, the US Environmental Protection 
Agency and the Washington State Department of Ecology re- 
quested that the US Department of Energy proceed with planning 
and implementation of an expedited response action (ERA) to mini- 
mize additional carbon tetrachloride contamination of the 
groundwater. In February 1992, soil vapor extraction was initiated 
to remove carbon tetrachloride from the unsaturated zone beneath 
these disposal facilities. By May 1994, a total of 10,560 L (16,790 
kg) of carbon tetrachloride had been removed, amounting to an es- 
timated 2% of the discharged inventory. In the spring of 1991, the 
Volatile Organic Compounds — Arid Integrated Demonstration 
(VOC-Arid 1D) program selected the carbon tetrachloride- 
contaminated site for demonstration and deployment of new 
technologies for evaluation and cleanup of volatile organic com- 
pounds and associated contaminants in soils and groundwater at 
arid sites. Site investigations conducted in support of both the ERA 
and the VOC-Arid ID have been integrated because of their shared 
objective to refine the conceptual model of the site and to promote 
efficiency. Site characterization data collected in fiscal year 1993 
have supported and led to refinement of the conceptual model of 
the carbon tetrachloride site. 


29381 (WHC-SD-EN-TI-288) Functional requirements docu- 
ment for measuring emissions of airborne radioactive 
materials. Criddle, J.D. Jr. Westinghouse Hanford Co., Richland, 
WA (United States). [1994]. 50p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94017998. Source: OSTI; NTIS; INIS; GPO Dep. 

This document states the functional requirements and proce- 
dures for systems making measurements of radioactive airborne 
emissions from facilities at the Hanford Site. The following issues 
are addressed in this document: Definition of the program objec- 
tives; Selection of the overall approach to collecting the samples; 
Sampling equipment design; Sampling equipment maintenance, 
and quality assurance issues. The intent of this document is to 
assist WHC in demonstrating a high quality of air emission mea- 
surements with verified system performance based on documented 
system design, testing, inspection, and maintenance. 


29382 (WHC-SD-W100-TI-007) Treatment of mercury 
wastes in waste receiving and processing (WRAP) module 2A. 
Pauly, T.R. Westinghouse Hanford Co., Richland, WA (United 
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States). 14 Jun 1994. 108p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO06-87RL10930. Order Num- 
ber DE94018166. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the treatment of mercury contaminated 
wastes in the Waste Receiving and Processing (WRAP) Facility 
Module 2A. It specifically relates to waste streams 5A1, 5A2, and 
5A3, which have been proposed for treatment in the WRAP 2A 
Special Waste Processing Area. Based on changes in projected 
mixed waste generation rate, and increased understanding of the 
nature of the mercury contaminated wastes intended for treatment 
in WRAP 2A, justification for deleting the mercury roast/retort pro- 
cess from WRAP 2A is provided. A recommendation has been 
made to redesignate and dispose of stored fluorescent light tube 
waste as non-hazardous. If this recommendation is followed, 
historical documentation suggests that approximately 1.6 drum- 
equivalents of the remaining stored mixed wastes may contain high 
concentrations of mercury. If this information is verified, and some 
of these wastes do indeed contain mercury in concentrations 
above 260 parts per million, it is recommended that a Petition for 
Equivalent Treatment Method be pursued rather than treating these 
wastes by roast/retort. Recommendations are provided for revision 
to project documentation, and additional information is provided to 
assist design efforts for treatment of these wastes in WRAP 2A. 


29383 (WHC-SD-W113-ACDR-001) Advanced conceptual 
design report solid waste retrieval facility, phase |, project W- 
113. Smith, K.E. Westinghouse Hanford Co., Richland, WA (United 
States). 21 Mar 1994. 727p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE94018109. Source: OSTI; NTIS; INIS; GPO Dep. 

Project W-113 will provide the equipment and facilities necessary 
to retrieve suspect transuranic (TRU) waste from Trench 04 of the 
218W-4C burial ground. As part of the retrieval process, waste 
drums will be assayed, overpacked, vented, head-gas sampled, 
and x-rayed prior to shipment to the Phase V storage facility in 
preparation for receipt at the Waste Receiving and Processing Fa- 
cility (WRAP). Advanced Conceptual Design (ACD) studies focused 
on project items warranting further definition prior to Title | design 
and areas where the potential for cost savings existed. This ACD 
Report documents the studies performed during FY93 to optimize 
the equipment and facilities provided in relation to other SWOC fa- 
cilities and to provide additional design information for Definitive 
Design. 


29384 (WHC-SD-W236B-FRD-001) Functions and require- 
ments for a cesium demonstration unit. Howden, G.F. 
Westinghouse Hanford Co., Richland, WA (United States). Apr 
1994. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94018161. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Hanford Company is investigating alternative 
means to pretreat the wastes in the Hanford radioactive waste 
storage tanks. Alternatives include (but are not limited to) in-tank 
pretreatment, use of above ground transportable compact process- 
ing units (CPU) located adjacent to a tank farm, and fixed 
processing facilities. This document provides the functions and re- 
quirements for a CPU to remove cesium from tank waste as a 
demonstration of the CPU concept. It is therefore identified as the 
Cesium Demonstration Unit CDU. 


29385 


(WHC-SD-WM-DRR-044) Design review report for 
multiport riser final design review. McWethy, L.M.; Sheen, E.M. 
Westinghouse Hanford Co., Richland, WA (United States). May 


1994. 74p. Sponsored by USDOE, Washington, 
States). DOE Contract AC06-87RL10930. 
DE94018503. Source: OSTI; NTIS; GPO Dep. 
This design review examined the design documents contained in 
a notebook prepared for the final design review of the multiport 
riser assembly. This assembly will support the Hydrogen Mitigation 
Test program for mitigation of safety issues for Hanford Waste 
Tank 241-SY-101. The purpose of the Multiport Riser is to provide 
multiple access ports of several diameters in a single 42 inch riser 
for simultaneous access of test and support equipment. The note- 
book was titled: “Multiport Riser Final Design Review.” The review 
was conducted using a database comment registration system 
whereby the reviewer comments were entered into the database 


DC (United 
Order Number 
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and each comment was given a unique identifier. During the re- 
view, each comment was referred to by its identifier. Changes to 
comments, responses, and actions needed were made with the 
agreement of the committee and the reviewers at the formal design 
review meeting held March 1, 1994. When the structural analyses 
were available, they were distributed for review which allowed clo- 
sure of all design review comments. Approval of the design was 
achieved and supporting documents are included in this report. 


29386 (WHC-SD-WM-DTR-033) Combustion and fuel load- 
ing characteristics of Hanford Site transuranic solid waste. 
Greenhalgh, W.O. Westinghouse Hanford Co., Richland, WA 
(United States). 8 Aug 1994. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94017996. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Receiving and Processing (WRAP) Facility is being 
designed for construction in the north end of the Central Waste 
Complex. The WRAP Facility will receive, store, and process ra- 
dioactive solid waste of both transuranic (TRU) and mixed waste 
(mixed radioactive-chemical waste) categories. Most of the waste 
is in 208-L (§5-gal) steel drums. Other containers such as wood 
and steel boxes, and various sized drums will also be processed in 
the facility. The largest volume of waste and the type addressed in 
this report is TRU in 208-L (55-gal) drums that is scheduled to be 
processed in the Waste Receiving and Processing Facility Module 
1 (WRAP 1). Half of the TRU waste processed by WRAP 1 is ex- 
pected to be retrieved stored waste and the other half newly 
generated waste. Both the stored and new waste will be processed 
to certify it for permanent storage in the Waste Isolation Pilot Plant 
(WIPP) or disposal. The stored waste will go through a process of 
retrieval, examination, analysis, segregation, repackaging, relabel- 
ing, and documentation before certification and WIPP shipment. 
Newly generated waste should be much easier to process and cer- 
tify. However, a substantial number of drums of both retrievable 
and newly generated waste will require temporary storage and 
handling in WRAP. Most of the TRU waste is combustible or has 
combustible components. Therefore, the presence of a substantial 
volume of drummed combustible waste raises concern about fire 
safety in WRAP and similar waste drum storage facilities. This re- 
port analyzes the fire related characteristics of the expected WRAP 
TRU waste stream. 


29387 (WHC-SD-WM-ER-343) TWRS LDUA utilization 
study report. Rieck, R.H. Westinghouse Hanford Co., Richland, 
WA (United States). [1994]. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94018152. Source: OSTI; NTIS; INIS; GPO Dep. 

Tank Waste Remediation Systems functional requirements were 
reviewed. The Light Duty Utility Arm capabilities were considered 
as a means to support completion of these functional requirements. 
The recommendation is made to continue to develop the LDUA, in- 
tegrating TWRS functional needs into the design to better support 
completion of TWRS mission needs. 


29388 (WHC-SD-WM-ER-399) Investigation of remote sens- 
ing scale up for hot cell waste tank applications. CPAC optical 
moisture monitoring. Jones, P.L. Westinghouse Hanford Co., 
Richland, WA (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE94018000. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses work done to investigate the feasibility of 
using non-contact optical absorption to remotely sense the surface 
moisture content of salt cake materials. Optical measurements 
were made in a dimensionally scaled setup to investigate this tech- 
nique for in-situ waste tank applications. Moisture measurements 
were obtained from BY-104 simulant samples with 0 wt%, 10 wt%, 
and 20 wt% moisture content using the back-scattered light from a 
pulsed infrared optical parametric converter (OPC) laser source op- 
erating from 1.51 to 2.12 micron. An InGaAs detector, with 0.038 
steradian solid angle (hemisphere = 6.28 steradians) collection an- 
gle was used to detect the back-scattered light. This work indicated 
that there was sufficient back-scatter from the BY-104 material to 
provide an indication of the surface moisture content. 


29389 (WHC-SD-WM-PICD-—002) Interface control docu- 
ment between PUREX/UO, Plant Transition and Solid Waste 





Disposal Division. Duncan, D.R. Westinghouse Hanford Co., 
Richland, WA (United States). 30 Jun 1994. 76p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94016434. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This interface control document (ICD) between PUREX/UO, 
Plant Transition (PPT) and Solid Waste Disposal Division (SWD) 
establishes at a top level the functional responsibilities of each divi- 
sion where interfaces exist between the two divisions. Since the 
PUREX Transition and Solid Waste Disposal divisions operate 
autonomously, it is important that each division has a clear under- 
standing of the other division’s expectations regarding these 
interfaces. This ICD primarily deals with solid wastes generated by 
the PPT. In addition to delineating functional responsibilities, the 
ICD includes a baseline description of those wastes that will re- 
quire management as part of the interface between the divisions. 
The baseline description of wastes includes waste volumes and 
timing for use in planning the proper waste management capabili- 
ties: the primary purpose of this ICD is to ensure defensibility of 
expected waste stream volumes and Characteristics for future 
waste management facilities. Waste descriptions must be as com- 
plete as-possible to ensure adequate treatment, storage, and 
disposal capability will exist. The ICD also facilitates integration of 
existing or planned waste management capabilities of the PUREX. 
Transition and Solid Waste Disposal divisions. The ICD does not 
impact or affect the existing processes or procedures for shipping, 
packaging, or approval for shipping wastes by generators to the 
Solid Waste Division. 


29390 (WHC-SD-WM-RA-010) Qualitative risk assessment 
of subsurface barriers in applications supporting retrieval of 
SST waste. Treat, R.L. (ENSERCH Environmental Corp. (United 
States)). Westinghouse Hanford Co., Richland, WA (United States). 
Apr 1994. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94016466. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides a brief, qualitative assessment of risks asso- 
ciated with the potential use of impermeable surface barriers 
installed around and beneath Hanford Site single-shell tanks 
(SSTs) to support the retrieval of wastes from those tanks. These 
risks are compared to qualitative assessment of costs and risks as- 
sociated with a case in which barriers are not used. A quantitative 
assessment of costs and risks associated with these two cases will 
be prepared and documented in a companion report. The compan- 
ion report will compare quantitatively the costs and risks of several 
retrieval options with varying parameters, such as effectiveness of 
retrieval, effectiveness of subsurface barriers, and the use of sur- 
face barriers. For ease of comparison of qualitative risks, a case in 
which impermeable subsurface barriers are used in conjunction 
with another technology to remove tank waste is referred, to in this 
report as the Barrier Case. A case in which waste removal 
technologies are used without employing a subsurface barrier is re- 
ferred to as the No Barrier Case. The technologies associated with 
each case are described in the following sections. 


29391 (WHC-SD-WN-TI-623) Static internal pressure ca- 
pacity of Hanford Single-Shell Waste Tanks. Julyk, L.J. 
Westinghouse Hanford Co., Richland, WA (United States). 19 Jul 
1994. 566p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94018681. Source: OSTI; NTIS; INIS; GPO Dep. 

Underground single-shell waste storage tanks located at the 
Hanford Site in Richland, Washington, generate gaseous mixtures 
that could be ignited, challenging the structural integrity of the 
tanks. The structural capacity of the single-shell tanks to internal 
pressure is estimated through nonlinear finite-element structural 
analyses of the reinforced concrete tank. To determine their inter- 
nal pressure capacity, designs for both the million-gallon and the 
half-million-gallon tank are evaluated on the basis of gross struc- 
tural instability. 


29392 (WINCO-1138) Decontamination of metals by melt 
refinings/slagging: An annotated bibliography. Mizia, R.E. 
(ed.); Worcester, S.A.; Twidwell, L.G.; Paolini, D.J.; Weldon, T.A. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Jul 1993. 96p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC07-841D12435. Order Number 
DE94013802. Source: OSTI; NTIS; INIS; GPO Dep. 

As the number of nuclear installations undergoing decontamina- 
tion and decommissioning (D&D) increases, current radioactive 
waste storage space is consumed and establishment of new waste 
storage areas becomes increasingly difficult, the problem of han- 
diing and storing radioactive scrap metal (RSM) gains increasing 
importance in the DOE Environmental Restoration and Waste Man- 
agement Program. To alleviate present and future waste storage 
problems, Westinghouse Idaho Nuclear Company (WINCO) is man- 
aging a program for the recycling of RSM for beneficial use within 
the DOE complex. As part of that effort, Montana Tech has been 
awarded a contract to help optimize melting and refining technol- 
ogy for the recycling of stainless steel RSM. The scope of the 
Montana Tech program includes a literature survey, a decontami- 
nating slag design study, small scale melting studies to determine 
optimum slag compositions for removal of radioactive contaminant 
surrogates, analysis of preferred melting techniques, and coordina- 
tion of large scale melting demonstrations (100-500 Ibs) to be 
conducted at selected facilities. The program will support recycling 
and decontaminating stainless steel RSM for use in waste canis- 
ters for Idaho Waste Immobilization Facility densified high level 
waste. This report is the result of the literature search conducted to 
establish a basis for experimental melt/slag program development. 


29393 (WINCO—1160) Friction welding method of hot iso- 
static press can closure for the ICPP caicine immobilization 

rogram. Berry, S.M. (Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States)); Reed, T.R.; Swainston, R.C. West- 
inghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 
Sep 1993. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. Order Number 
DE94013370. Source: OSTI; NTIS; GPO Dep. 

An investigation of various closure techniques was performed in 
an effort to meet requirements for closure of evacuated waste cans 
to be used at Westinghouse Idaho Nuclear Company’s idaho 
Chemical Processing Plant. Although other sealing techniques are 
available, welding was considered to be the best for sealing the 
cans. For various reasons. techniques other than welding are not 
suitable for cans that are subject to the Hot Isostatic Press (HIP) 
process. For example. elastomeric seals. solders. and brazing 
would,not withstand the temperature associated (approximately 
1000 degrees centigrade) with the HIP process. Mechanical joining 
techniques such as threading, crimping, and swaging could result 
in the joint opening as the can wall is deformed during HIP pro- 
cess. Unlike the above joint methods, welding results in physical 
joining of the lid or plug to the can itself, thus the wall would have 
to be ruptured before leakage would occur. This document investi- 
gates welding techniques for application to the can closure. 


29394 (WSRC-MS-—93-622) Development and application of 
a deflagration pressure analysis code for high level waste pro- 
cessing. Hensel, S.J.; Thomas, J.K. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-941142-9: American Society of Mechanical 
Engineers’ winter annual meeting, Chicago, IL (United States), 9- 
11 Nov 1994). Order Number DE94013860. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Deflagration Pressure Analysis Code (DPAC) was devel- 
oped primarily to evaluate peak pressures for deflagrations in 
radioactive waste storage and process facilities at the Savannah 
River Site (SRS). Deflagrations in these facilities are generally con- 
sidered to be incredible events, but it was judged prudent to 
develop modeling capabilities in order to facilitate risk estimates. 
DPAC is essentially an engineering analysis tool, as opposed to a 
detailed thermal hydraulics code. It accounts for mass loss via 
venting, energy dissipation by radiative heat transfer, and gas PdV 
work. Volume increases due to vessel deformation can also be in- 
cluded using pressure-volume data from a structural analysis of the 
enclosure. This paper presents an overview of the code, bench- 
marking, and applications at SRS. 


29395 (WSRC-MS-—94-0197) A parallel plate electrochemi- 
cal reactor model for the destruction of nitrate and nitrite in 
alkaline waste solutions. Hobbs, D.T. (Westinghouse Savannah 
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River Co., Aiken, SC (United States)); Coleman, D.H.; White, R.E. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-940529-11: 185. 
Electrochemical Society meeting, San Francisco, CA (United 
States), 22-27 May 1994). Order Number DE94010819. Source: 
OSTI; NTIS; GPO Dep. 

The nitrate and nitrite species present in liquid radioactive waste 
solutions must be destroyed before permanent disposal of the 
waste can be accomplished. This process can simultaneously re- 
move hazardous compounds and reduce the volume of the waste. 
A divided cell paraliel plate electrochemical reactor model with mul- 
tiple reactions at both electrodes and a recirculation tank was 
developed a simulate the reduction of nitrate and nitrite in alkaline 
solutions. Since many gases are produced in the process, a flash 
calculation is used in the model to predict the off gas composition. 
The gases are assumed to stay in solution in the reactor and are 
flashed after passing through the reactor. Predictions of the off gas 
composition, the liquid free composition, reaction current efficien- 
cies, and other quantities of interest for each species versus time 
or charge passed will be presented. 


29396 (WSRC-MS—94-0287) Low-level waste disposal facil 
ity safety analysis experience: Establishing radionuclide 
inventories. Fields, C.C. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
(CONF-941102—1: Winter meeting of the American Nuclear Soci- 
ety, Washington, DC (United States), 13-18 Nov 1994). Order 
Number DE94013223. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes work performed to estimate radionuclide in- 
ventories (Material at Risk) for use in developing upgraded safety 
documentation for the Solid Waste Facility (SWMF) at the Depart- 
ment of Energy’s Savannah River Site (SRS). The SMWF includes 
disposal and storage facilities for low-level radioactive waste gener- 
ated at SRS and other government-owned locations. The SWMF is 
primarily composed of “burial grounds,” where waste has been dis- 
posed of in trenches since 1953, concrete vaults, scheduled to be 
used for disposal starting in 1994, and above-ground paved “pads,” 
where transuranic (TRU) waste is stored in containers awaiting fu- 
ture disposal at the Waste Isolation Pilot Plant (WIPP) in New 
Mexico. The SWMF also includes areas for above-ground storage 
of contaminated used equipment, a waste compactor, tanks for 
storage of slightly contaminated reprocessing solvents, a facility to 
certify waste prior to shipment to WIPP, and buildings for storage 
of containerized mixed and hazardous waste. The SRS is an 
approximately circular region approximately 30 km (18 miles) in di- 
ameter and approximately 800 square kilometers (300 square 
miles) in area. Most of the areas (or “subfacilities”) making up the 
SWWMF are located near the center of the site. 


29397 (WSRC-RP-94-451) Transuranic waste projections 
at SRS for long range planning. Hootman, H.E.; Cook, J.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
May 1994. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94016963. Source: OSTI; NTIS; INIS; GPO Dep. 

This report predicts 30 year receipts of solid transuranic (TRU) 
wastes from eventual plutonium facility deactivation and cleanup, 
and combines them with the existing TRU waste holdings to pro- 
vide a technical and quantitative basis for interim and long range 
TRU waste management planning. The current TRU waste 
holdings have been characterized based on data from the Comput- 
erized Radioactive Waste Burial Records Analysis (COBRA) 
system. Six TRU waste disposition categories have been identified 
for existing TRU waste as shown in Table 1. An additional category 
has been quantified that includes projected waste volumes from 
the Decontamination and Decommissioning (D&D) of TRU waste 
generating facilities. These projections are based on COBRA data 
from D&D of the original plutonium finishing facilities in F and H Ar- 
eas that were replaced in the 1970's and 80's. 


29398 


(WSRC-TR-90-539-Rev.3) Nuclear waste glass prod- 
uct consistency test (PCT): Version 7.0: Revision 3. Jantzen, 
C.M.; Bibler, N.E.; Beam, D.C.; Ramsey, W.G. Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). Jun 1994. 50p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94017541. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Liquid high-level nuclear waste will be immobilized at the Savan- 
nah River Site (SRS) by vitrification in borosilicate glass. The glass 
will be produced in the Defense Waste Processing Facility (DWPF), 
poured into stainless steel canisters, and eventually disposed of in 
a geologic repository. In order to comply with the Waste Accep- 
tance Product Specifications (WAPS), the durability of the glass 
needs to be measured during production to assure its long term 
stability and radionuclide release properties. A durability test, des- 
ignated the Product Consistency Test (PCT), was developed for 
DWPF glass in order to meet the WAPS requirements. The re- 
sponse of the PCT procedure was based on extensive testing with 
glasses of widely different compositions. The PCT was determined 
to be very reproducible, to yield reliable results rapidly, and to be 
easily performed in shielded cell facilities with radioactive samples. 
Version 7.0 of the PCT procedure is attached. This draft version 
has been submitted to ASTM for full committee (C26, Nuclear Fuel 
Cycle) ballot after being balloted successfully through subcommit- 
tee C26.13 on Repository Waste Package Materials Testing. 


29399 (WSRC-TR-94-0215) DWPF melter feed system: 
Model description and results. Shadday, M.A. Jr. Westinghouse 
Savannah River Co., Aiken, SC (United States). Apr 1994. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94015836. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The melter feed system is the last leg in the DWPF process. 
Slurry from the melter feed tank (MFT) is fed continuously to the 
melter by two parallel feed systems, each system having a nomina 
feed rate of 0.45 gpm. Each feed system can provide flow rates 
between 0.2 and 0.9 gprn. The acceptance criteria for the melter 
feed controllers is a maximum deviation from the desires fee flow 
rate of +0.25 and —0.10 gpm. Some recent tests of the DWPF 
melter feed systems have failed this criterion. Steady-state hy- 
draulic models of the melter feed systems have been developed to 
help understand the hydraulic behaviors of the two systems. Test 
results and model results indicate that entrained air in the feed 
systems is probably the cause of control problems with the sys- 
tems. This cannot be stated categorically since the models are 
single-phase, and the dynamic behavior is not modelled, but a 
compelling case can be made that there is entrained air in the sys- 
tems, and it affects system performance. There are the operating 
characteristics of the two melter feed systems. System No. 1 return 
flow at the bottom of the tank through a dip tube, and system No. 
2 return flow at the top of the tank. The dip tube on system No. 1 
is the major geometric difference between the two systems. Model 
results indicate that there is a pocket in the dip tube, and therefore 
the dip tube serves to carry entrained air in the melter feed loop 
down to the bottom of the MFT. This hypothesis is supported by a 
simple drift-flux analysis of the flow in the dip tube, and the logical 
conclusion is in the balance the impact of the dip tube on melter 
feed system performance is adverse. 


29400 (WSRC-TR-94-0286) Composition of simulants used 
in the evaluation of electrochemical processes for the treat- 
ment of high-level wastes. Hobbs, D.T. Westinghouse Savannah 
River Co., Aiken, SC (United States). 27 Jun 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94017805. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Four simulants are being used in the evaluation of electrochemi- 
cal processes for the treatment of high-level wastes (HLW). These 
simulants represent waste presently stored at the Hanford, Idaho 
Falls, Oak Ridge, and Savannah River sites. Three of the simu- 
lants are highly alkaline salt solutions (Hanford, Oak Ridge, and 
Savannah River), and one is highly acidic (Idaho Falls). 


29401 (WSRC-TR-94-0390) Draft Site Treatment Plan 
(DSTP), Volumes | and Ii. D'Amelio, J. Westinghouse Savannah 
River Co., Aiken, SC (United States). 30 Aug 1994. 913p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE94017534. Source: OSTI; 
NTIS; INIS; GPO Dep. 





Site Treatment Plans (STP) are required for facilities at which the 
DOE generates or stores mixed waste. This Draft Site Treatment 
Plan (DSTP) the second step in a three-phase process, identifies 
the currently preferred options for treating mixed waste at the Sa- 
vannah River Site (SRS) or for developing treatment technologies 
where technologies do not exist or need modification. The DSTP 
reflects site-specific preferred options, developed with the state’s 
input and based on existing available information. To the extent 
possible, the DSTP identifies specific treatment facilities for treating 
the mixed waste and proposes schedules. Where the selection of 
specific treatment facilities is not possible, schedules for alternative 
activities such as waste characterization and technology assess- 
ment are provided. All schedule and cost information presented is 
preliminary and is subject to change. The DSTP is comprised of 
two volumes: this Compliance Plan Volume and the Background 
Volume. This Compliance Plan Volume proposes overall schedules 
with target dates for achieving compliance with the land disposal 
restrictions (LDR) of RCRA and procedures for converting the tar- 
get dates into milestones to be enforced under the Order. The 
more detailed discussion of the options contained in the Back- 
ground Volume is provided for informational purposes only. 


0530 Environmental Aspects 


Refer also to citation(s) 29187, 29295, 29300, 29306, 29307, 
29327, 29343, 29344, 29354, 29357, 29430, 29434, 29435, 29446, 
29482, 29945, 30499, 30506, 30865, 30947, 30983, 30990, 31024 


29402 (ARH-CD—742-4Q) Radioactivity in gaseous waste 
discharged from the separations facilities during 1976. 
Mirabella, J.E. Atlantic Richfield Hanford Co., Richland, WA (United 
States). 7 Apr 1977. 52p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94016660. Source: OSTI; NTIS; GPO Dep. 

This document summarizes the radioactive gaseous wastes that 
were discharged from facilities of the Production and Waste Man- 
agement Division, Atlantic Richfield Hanford Company. Data on 
alpha and beta emissions during 1976 are presented where rele- 
vant to the gaseous effluent. Emission data are not included on 
gaseous wastes produced within the 200 Areas by other Hanford 
contractors. The volume and activity estimates of the gaseous ef- 
fluents are detailed on a month-to-month basis for each site. The 
average activity, maximum activity, and the average concentration 
discharged from each stack are also presented for each site. Iden- 
tification of stacks was based upon Item 2 of the Bibliography 
which used 291- as the prefix for 200 foot main stacks and 296- as 
the prefix for other stacks. Also listed in this report is a summary 
table which contains a listing of the activity for the current year, 
from startup and decayed from startup. 


29403 (BNL-52411) Site environmental report for calendar 
year 1992. Naidu, J.R. Royce, B.A; Miltenberger, R.P. 
Brookhaven National Lab., Upton, NY (United States). May 1993. 
227p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE94017312. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Environmental Monitor- 
ing Program at BNL and presents summary information about 
environmental compliance for 1992. To evaluate the effect of BNL 
operations on the local environment, measurements of direct radia- 
tion, and a variety of radionuclides and chemical compounds in 
ambient air, soil, sewage effluent, surface water, ground water and 
vegetation were made at the BNL site and at sites adjacent to the 
Laboratory. Brookhaven National Laboratory's compliance with all 
applicable guides, standards, and limits for radiological and nonra- 
diological emissions to the environment were evaluated. Among the 
permitted facilities, only the discharge from the Sewage Treatment 
Plant (STP) to the Peconic River exceeded, on occasion only, the 
fecal and total coliform concentration limits at the discharge point. 
This was later attributed to off-site Contractor Laboratory quality 
assurance problems. The environmental monitoring data has con- 
tinued to demonstrate, besides the site specific contamination of 
ground water and soil resulting from past operations, that compli- 
ance was achieved with environmental laws and regulations 
governing emission and discharge of materials to the environment, 
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and that the environmental impacts at BNL are minimal and pose 
no threat to the public or to the environment. This report meets the 
requirements of DOE Orders 5484.1, Environmental Protection, 
Safety, and Health Protection Information reporting requirements 
and 5490.1, General Environmental Protection Programs. 


29404 (CONF-9403124—-2) Air sampling at Oak Ridge Na- 
tional Laboratory. Gregory, D.C. Oak Ridge National Lab., TN 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Air 
monitoring user’s group meeting; Carlsbad, NM (United States); 21 
Mar 1994. Order Number DE94017878. Source: OSTI; NTIS; GPO 
Dep. 

New and more detailed requirements for air sampling and real- 
time monitoring made it necessary to review and update ORNL's 
air sampling/monitoring program. As the first step in upgrading the 
air sampling/monitoring program, an evaluation of facilities indi- 
cated that over half of ORNL’s present inventory of real-time air 
monitors should be eliminated or replaced by air samplers. Sec- 
ondiy, users and owners had to be educated concerning the 
capabilities, recommended uses, and relative merits of air samplers 
and real-time monitors. Finally, specifications were written for both 
high- and low-volume air samplers, based on ORNL's specific 
needs. Two types of air samplers are being constructed for use at 
ORNL, with each unit costing under $1,000. 


29405 (DOE/AL/62350—19F-Rev.3) Long-term surveillance 
plan for the Collins Ranch disposal site, Lakeview, Oregon. 
Jacobs Engineering Group, inc., Albuquerque, NM (United States). 
Aug 1994. 119p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94018483. Source: OSTI; NTIS; INIS; GPO Dep. 

This long-term surveillance plan (LTSP) for the Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project Collins Ranch disposal site, 
Lakeview, Oregon, describes the surveillance activities for the dis- 
posal cell. The U.S. Department of Energy (DOE) will carry out 
these activities to ensure that the disposal cell continues to func- 
tion as designed. This final LTSP was prepared as a requirement 
for acceptance under the U.S. Nuclear Regulatory Commission 
(NRC) general license for custody and long-term care of residual 
radioactive materials. This LTSP documents whether the land and 
interests are owned by the United States and details how long- 
term care of the disposal site will be carried out. It is based on the 
DOE's Guidance for Implementing the UMTRA Project Long-term 
Surveillance Program (DOE, 1992a). 


29406 (DOE/AL/62350—24F-Attach.3-4) Remedial action plan 
and site design for stabilization of the inactive Uranium Mili 
Tailing site Maybell, Colorado: Attachment 3, ground water hy- 
drology report, Attachment 4, water resources protection 
strategy. Final report. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Jun 1994. 90p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018530. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The U.S. Environmental Protection Agency (EPA) has estab- 
lished health and environmental regulations to correct and prevent 
ground water contamination resulting from former uranium process- 
ing activities at inactive uranium processing sites (40 CFR Part 192 
(1993)) (52 FR 36000 (1978)). According to the Uranium Mill Tail- 
ings Radiation Control Act (UMTRCA) of 1978 (42 USC § 7901 et 
seq.), the U.S. Department of Energy (DOE) is responsible for as- 
sessing the inactive uranium processing sites. The DOE has 
decided that each assessment will include information on hydroge- 
ologic site characterization. The water resources protection 
strategy that describes the proposed action compliance with the 
EPA ground water protection standards is presented in Attachment 
4, Water Resources Protection Strategy. Site characterization activ- 
ities discussed in this section include the following: (1) Definition of 
the hydrogeologic characteristics of the environment, including hy- 
drostratigraphy, aquifer parameters, areas of aquifer recharge and 
discharge, potentiometric surfaces, and ground water velocities. (2) 
Definition of background ground water quality and comparison with 
proposed EPA ground water protection standards. (3) Evaluation of 
the physical and chemical characteristics of the contaminant 
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source and/or residual radioactive materials. (4) Definition of exist- 
ing ground water contamination by comparison with the EPA 
ground water protection standards. (5) Description of the geochem- 
ical processes that affect the migration of the source contaminants 
at the processing site. (6) Description of water resource use, in- 
cluding availability, current and future use and value, and alternate 
water supplies. 


29407 (DOE/AL-62350-24F-Attach.3-App.A) Remedial action 
plan and site design for stabilization of the Inactive Uranium 
Mill Tailings Site, Maybeli, Colorado: Final report, Appendixes 
to attachment 3. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Jun 1994. 317p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE94018531. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains supporting appendices to attachment 3 
for the remedial action and site stabilization plan for Maybell, Col- 
orado UMTRA site. Appendix A includes the Hydrological Services 
Calculations and Appendix B contains Ground Water Quality by Lo- 
cation data. 


29408 (DOE/AL/62350-128) Comment and response docu- 
ment for the long-term surveillance pian for the Collins Ranch 
Disposal Site, Lakeview, Oregon. Jacobs Engineering Group, 
Inc., Albuquerque, NM (United States). Aug 1994. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018482. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document contains comments made by the U.S. Nuclear 
Regulatory Commission addressing their concerns over the long- 
term monitoring program for the Collins Ranch Disposal Site, 
UMTRA project. Responses are included as well as plans for im- 
plementation of changes, if any are deemed necessary. 


29409 (DOE/AL/62350-133) UMTRA project water sampling 


and analysis plan, Grand Junction, Colorado. Jacobs Engineer- 
ing Group, Inc., Albuquerque, NM (United States). Jul 1994. 40p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94018480. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surface remedial action will be completed at the Grand Junction 
processing site during the summer of 1994. Results of 1993 water 
sampling indicate that ground water flow conditions and ground 
water quality at the processing site have remained relatively con- 
stant with time. Uranium concentrations in ground water continue 
to exceed the maximum concentration limits, providing the best in- 
dication of the extent of contaminated ground water. Evaluation of 
surface water quality of the Colorado River indicate no impact from 
uranium processing activities. No compliance monitoring at the Ch- 
eney disposal site has been proposed because ground water in the 
Dakota Sandstone (uppermost aquifer) is classified as limited-use 
(Class 111) and because the disposal cell is hydrogeologically iso- 
lated from the uppermost aquifer. The following water sampling 
and water level monitoring activities are planned for calendar year 
1994: (i) Semiannual (early summer and late fall) sampling of six 
existing monitor wells at the former Grand Junction processing site. 
Analytical results from this sampling will be used to continue char- 
acterizing hydrogeochemical trends in background ground water 
quality and in the contaminated ground water area resulting from 
source term (tailings) removal. (ii) Water level monitoring of ap- 
proximately three proposed monitor wells projected to be installed 
in the alluvium at the processing site in September 1994. Data log- 
gers will be installed in these wells, and water levels will be 
electronically monitored six times a day. These long-term, continu- 
ous ground water level data will be collected to better understand 
the relationship between surface and ground water at the site. Wa- 
ter level and water quality data eventually will be used in future 
ground water modeling to establish boundary conditions in the 
vicinity of the Grand Junction processing site. Modeling results will 
be used to help demonstrate and document the potential remedial 
alternative of natural flushing. 


29410 (DOE/AL/62350-136) Comment and response docu- 
ment for the final long-term surveillance plan for the Green 
River, Utah, disposal site. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Aug 1994. 25p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018479. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document contains comments made by the U.S. Nuclear 
Regulatory Commission addressing their concerns over the long- 
term monitoring program for the Green River Disposal Site, 
UMTRA project. Responses are included as well as plans for im- 
plementation of changes, if any are deemed necessary. 


29411 (DOE/AL/62350—141) UMTRA project water sampling 
and analysis plan, Old and New Rifle, Colorado. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Jul 1994. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94018481. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surface remedial action at the Rifle, Colorado, Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project site began in the spring of 
1992. Results of water sampling at the Old and New Rifle process- 
ing sites for recent years indicate that ground water contamination 
occurs in the shallow unconfined alluvial aquifer (the uppermost 
aquifer) and less extensively in the underlying Wasatch Formation. 
Uranium and sulfate continue to exceed background ground water 
concentrations and/or maximum concentration limits at and down- 
gradient from the former processing sites. These constituents 
provide the best indication of changes in contaminant distribution. 
Contamination in the uppermost (alluvial) aquifer at New Rifle ex- 
tends a minimum of approximately 5000 feet (ft) (1,524 meters [m]) 
downgradient. At Old Rifle, the extent of contamination in the allu- 
vial aquifer is much less (a minimum of approximately 1,000 ft [305 
m]), partially due to differences in hydrologic regime. For example, 
the Old Rifle site lies in a relatively narrow alluvial floodplain; the 
New Rifle site lies in a broad floodplain. Data gathering for the Ri- 
fle baseline risk assessment is under way. The purpose of this 
effort is to determine with greater precision the background ground 
water quality and extent of ground water contamination at the pro- 
cessing sites. Historical surface water quality indicates that the 
Colorado River has not been affected by uranium processing activi- 
ties. No compliance monitoring of the Estes Gulch disposal cell 
has been proposed, because ground water in the underlying 
Wasatch Formation is limited use (Class 111) ground water and 
because the disposal cell is hydrogeologically isolated from the up- 
permost aquifer. 


29412 (DOE/AL/62350-144) Uranium Mill Tailings remedial 
action project waste minimization and pollution prevention 
awareness program pian. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Jul 1994. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94018477. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this plan is to establish a waste minimization and 
pollution prevention awareness (WM/PPA) program for the U.S. 
Department of Energy's (DOE) Uranium Mill Tailings Remedial Ac- 
tion (UMTRA) Project. The program satisfies DOE requirements 
mandated by DOE Order 5400.1. This plan establishes planning 
objectives and strategies for conserving resources and reducing the 
quantity and toxicity of wastes and other environmental releases. 


29413 (DOE/AL/62350—-148) Work plan for ground water 
elevation data recorder installation at Riverton, Wyoming. Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 
Aug 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94018478. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to describe the work that will be 
performed and the procedures that will be followed during installa- 
tion of ground water elevation data recorders (data loggers) at the 
Riverton, Wyoming, Uranium Mill Tailings Remedial Action (UM- 
TRA) Project site. Previous investigations conducted at the 
Riverton site to date supports a preliminary determination regarding 
the selection of ground water remediation alternatives appropriate 
to this site. Although ground water modeling employing existing 
data indicates that a natural flushing strategy may be appropriate, 
additional site-specific data are needed to confirm the applicability 
and feasibility of this remedial option. The data loggers will be 





used to gather required time-dependent data to investigate the in- 
teraction between ground water and surface water in the area. 


29414 (DOE/LLW-108) Sample application of sensitivity/ 
uncertainty analysis techniques to a groundwater transport 
problem: National Low-Level Waste Management Program. 
Seitz, R.R.; Rood, A.S.; Harris, G.A.; Maheras, S.J.; Kotecki, M. 
EG and G Idaho, Inc., Idaho Falls, ID (United States). Jun 1991. 
92p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE94017278. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The primary objective of this document is to provide sample ap- 
plications of selected sensitivity and uncertainty analysis 
techniques within the context of the radiological performance as- 
sessment process. These applications were drawn from the 
companion document Guidelines for Sensitivity and Uncertainty 
Analyses of Low-Level Radioactive Waste Performance Assess- 
ment Computer Codes (S. Maheras and M. Kotecki, DOE/ 
LLW-100, 1990). Three techniques are illustrated in this document: 
one-factor-at-a-time (OFAT) analysis, fractional factorial design, 
and Latin hypercube sampling. The report also illustrates the differ- 
ences in sensitivity and uncertainty analysis at the early and latter 
stages of the performance assessment process, and potential pit- 
falls that can be encountered when applying the techniques. The 
emphasis is on application of the techniques as opposed to the ac- 
tual results, since the results are hypothetical and are not based 
on site-specific conditions. 


29415 (DOE/RL-94-36-1) Quarterly report of RCRA ground- 
water monitoring data for period January 1, 1994 through 
March 31, 1994. Westinghouse Hanford Co., Richland, WA (United 
States). Jul 1994. 590p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94018690. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Hanford Site interim-status groundwater monitoring projects are 
conducted as either background, indicator parameter evaluation, or 
groundwater quality assessment monitoring programs. Westing- 
house Hanford Company (WHC) manages the RCRA groundwater 
monitoring projects for federal facilities on the Hanford Site. Project 
management, specifying data needs, performing quality control 
(QC) oversight, managing data, and preparing project sampling 
schedules are all parts of this responsibility. This report contains 
data from Hanford Site groundwater monitoring projects received 
between February 26 and May 19, 1994 and may include not only 
first quarter but also data from earlier sampling events that were 
not previously reported. 


29416 (DOE/RL-94-89) State waste discharge permit appli- 
cation: 400 Area secondary cooling water. USDOE Richland 
Operations Office, WA (United States). Dec 1992. 111p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94016796. Source: OSTI; NTIS; INIS; GPO Dep. 

This document constitutes the Washington Administrative Code 
173-216 State Waste Discharge Permit Application that serves as 
interim compliance as required by the Consent Order DE 91NM- 
177, for the 400 Area Secondary Cooling Water stream. As part of 
the Hanford Federal Facility Agreement and Consent Order negoti- 
ations, the US Department of Energy, Richland Operations Office, 
the US Environmental Protection Agency, and the Washington 
State Department of Ecology agreed that liquid effluent discharges 
to the ground on the Hanford Site which affect groundwater or 
have the potential to affect groundwater would be subject to per- 
mitting under the structure of Chapter 173-216 (or 173-218 where 
applicable) of the Washington Administrative Code, the State 
Waste Discharge Permitting Program. As a result of this decision, 
the Washington State Department of Ecology and the US Depart- 
ment of Energy, Richland Operations Office entered in to Consent 
Order DE 91NM-177. The Consent Order DE 91NM-177 requires a 
series of permitting activities for liquid effluent discharges. 


29417 (ES/ESH-20) Groundwater surveillance plan for the 
Oak Ridge Reservation. Forstrom, J.M. (Oak Ridge K-25 Site, TN 
(United States)); Smith, E.D.; Winters, S.L.; Haase, C.S.; King, 
H.L.; McMaster, W.M. Oak Ridge National Lab., TN (United 
States). Jul 1994. 77p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC05-840R21400. Order Number 
DE94018334. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division publication number 4123. 

US Department of Energy (DOE) Order 5400.1 requires the 
preparation of environmental monitoring plans and implementation 
of environmental monitoring programs for all DOE facilities. The or- 
der identifies two distinct components of environmental monitoring, 
namely effluent monitoring and environmental surveillance. In gen- 
eral, effluent monitoring has the objectives of characterizing 
contaminants and demonstrating compliance with applicable 
standards and permit requirements, whereas environmental surveil- 
lance has the broader objective of monitoring the effects of DOE 
activities on on- and off-site environmental and natural resources. 
The purpose of this document is to support the Environmental 
Monitoring Plan for the Oak Ridge Reservation (ORR) by describ- 
ing the groundwater component of the environmental surveillance 
program for the DOE facilities on the ORR. The distinctions 
between groundwater effluent monitoring and groundwater surveil- 
lance have been defined in the Martin Marietta Energy Systems, 
Inc., Groundwater Surveillance Strategy. As defined in the strategy, 
a groundwater surveillance program consists of two parts, plant 
perimeter surveillance and off-site water well surveillance. This 
document identifies the sampling locations, parameters, and moni- 
toring frequencies for both of these activities on and around the 
ORR and describes the rationale for the program design. The pro- 
gram was developed to meet the objectives of DOE Order 5400.1 
and related requirements in DOE Order 5400.5 and to conform 
with DOE guidance on environmental surveillance and the Energy 
Systems Groundwater Surveillance Strategy. 


29418 (ESH-EMS—930099) The Savannah River Site’s 
Groundwater Monitoring Program - fourth quarter 1993. 
Rogers, C.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). Jun 1994. 800p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94017538. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Protection Department/Environmental Moni- 
toring Section (EPD/EMS) administers the Savannah River Site’s 
(SRS) Groundwater Monitoring Program. During the fourth quarter 
1993, EPD/EMS conducted extensive sampling of monitoring wells. 
EPD/EMS has established two sets of flagging criteria to assist in 
managing sample results. These criteria aid personnel in sample 
scheduling, data interpretation, and trend identification. Since 1991, 
the flagging criteria have been based on the US EPA drinking 
water standards and on method detection limits. A detailed expla- 
nation of the criteria is presented. Analytical results from fourth 
quarter 1993 are included in this report. 


29419 (EUR-14927, pp. 1401-1404) Methodology for evalu- 
ating the radiological consequences of radioactive materials 
released in accidents including uncertainty analysis and eco- 
nomic impact. Kessler, G. (Karlsruhe Univ. (T.H.) (Germany)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6-128. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to develop improved and more 
complete models, data sets and systems for use in probabilistic ac- 
cident consequence assessment (ACA). An important objective of 
the project is to maintain and further develop the ACA program 
package COSYMA for use within the European Community. A sec- 
ond and more simple COSYMA system is now being developed, 
intended to allow non-expert users to undertake ACA studies. A 
feature of this system will be an interactive interface. (R.P.) 4 refs. 


29420 (FEMP-—2342) Site Environmental Report, 1993. Fer- 
nald Environmental Restoration Management Corp., Cincinnati, OH 
(United States). Fernald Environmental Management Project. Jun 
1994. 232p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-920R21972. Order Number 
DE94018423. Source: OSTI; NTIS; INIS; GPO Dep. 

The Site Environmental Report (SER) is prepared annually in 
accordance with DOE Order 5400.1, “General Environmental Pro- 
tection Program.” This 1993 SER provides the general public as 
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well as scientists and engineers with the results from the site’s on- 
going Environmental Monitoring Program. Also included in this 
report is information concerning the site’s progress toward achiev- 
ing full compliance with requirements set forth by DOE, US 
Environmental Protection Agency (USEPA), and Ohio EPA (OEPA). 
For some readers, the highlights provided in the Executive Sum- 
mary may provide sufficient information. Many readers, however, 
may wish to read more detailed descriptions of the information 
than those which are presented here. 


29421 (FEMP-2348) Site Environmental Report summary, 
1983. Fernakd Environmental Restoration Management Corp., 
Cincinnati, OH (United States). Fernald Environmental Manage- 
ment Project. Jun 1994. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-920R21972. Order Num- 
ber DE94018424. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the Fernald site mission, exposure path- 
ways, and environmental standards and guidelines. Environmental 
monitoring activities measure and estimate the amount of radioac- 
tive and nonradioactive materials that may leave the site and enter 
the surrounding environment. This presents an overall view of the 
impact these activities have on the local environment and public 
health. 


29422 (INIS-GB-627) Environment annual report 1993. 
British Nuclear Fuels plc, Risley (United Kingdom). Health and 
Safety Directorate. 1994. 32p. Order Number DE94633927. 
Source: OSTI; NTIS (US Sales Only); INIS. 

in the 1993 Environment Annual Report for BNFL, data are pre- 
sented for radioactive discharges to the environment and their 
associated doses to the criteria group members of the public in the 
vicinity of Sellafield, Drigg, Chapelicross, Springfields and Capen- 
hurst. Similarly, data are also presented for non-radioactive 
discharges to water and air for each site. (UK). 


29423 (INIS-GB-628) BNFL and environmental care: An in- 
troduction to our policy. British Nuclear Fuels pic, Risley (United 
Kingdom). Health and Safety Directorate. 1992. 11p. Order Num- 
ber DE94633928. Source: OSTI; NTIS (US Sales Only); INIS. 

British Nuclear Fuel pic (BNFL) acknowledge a duty of care for 
the environment and aims to reduce the effects of its activities on 
the environment to as low as reasonably practicable. Its environ- 
mental policy statement is presented and its approach, investment 
policies and activities to implement this policy are outlined. The 
activities include energy efficiency, recycling, surveillance and re- 
search, conservation and open information. (UK). 


29424 (WHC-SD-EN-RPT-025) Hanford Site radionuclide 
national emission standards for hazardous air pollutants un- 
registered stack (power exhaust) source assessment. Davis, 
W.E. Westinghouse Hanford Co., Richland, WA (United States). 4 
Aug 1994. 75p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94017323. Source: OSTI; NTIS; INIS; 
GPO Dep. 

On February 3, 1993, the US Department of Energy, Richland 
Operations Office received a Compliance Order and Information 
Request from the Director of the Air and Toxics Division of the US 
Environmental Protection Agency, Region 10. The Compliance 
Order requires the Richland Operations Office to evaluate all ra- 
dionuclide emission points at the Hanford Site to determine which 
are subject to continuous emission measurement requirements in 
40 Code of Federal Regulations (CFR) 61, Subpart H, and to con- 
tinuously measure radionuclide emissions in accordance with 40 
CFR 61.93. This evaluation provides an assessment of the 39 un- 
registered stacks, under Westinghouse Hanford Company's 
management, and their potential radionuclide emissions, i.e., 
emissions with no control devices in place. The evaluation also de- 
termined if the effective dose equivalent from any of these stack 
emissions exceeded 0.1 mrem/yr, which will require the stack to 
have continuous monitoring. The result of this assessment identi- 
fied three stacks, 107-N, 296-P-26 and 296-P-28, as having 
potential emissions that would cause an effective dose equivalent 
greater than 0.1 mrem/yr. These stacks, as noted by 40 CFR 
61.93, would require continuous monitoring. 
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29425 (WSRC-IM-93-17-12) Environmental implementation 
Plan. Peterson, G.L. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1994]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94017784. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental protection is an integral part of SRS’s emergency- 
response planning because spills or releases of hazardous 
substances can spread offsite, causing exposure to people and 
degradation of the environment. The ability to respond to an un- 
planned release of a hazardous substance requires that the site 
have the capability to: rapidly determine and report the occurrence; 
rapidly assess the potential effects; immediately notify responsible 
authorities; institute monitoring and mitigation activities. To accom- 
plish these objectives, SRS (Savannah River Site) maintains 
real-time data-acquisition models to accurately predict plume 
movement with time, and well-thought out and rehearsed response 
plans. This section covers the emergency-response activities that 
involve detection, notification, characterization, and definition of the 
extent and affect of a release. 


29426 (WSRC-MS-94-0111) Estimating an appropriate 
sampling frequency for monitoring ground water well contami- 
nation. Tuckfield, R.C. (Westinghouse Savannah River Co., Aiken, 
SC (United States). Applied Statistics Group). Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-940748-87: Institute of Nuclear Materi- 
als Management annual meeting, Naples, FL (United States), 
17-20 Jul 1994). Order Number DE94017806. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Nearly 1,500 ground water wells at the Savannah River Site 
(SRS) are sampled quarterly to monitor contamination by radionu- 
clides and other hazardous constituents from nearby waste sites. 
Some 10,000 water samples were collected in 1993 at a laboratory 
analysis cost of $10,000,000. No widely accepted statistical 
method has been developed, to date, for estimating a technically 
defensible ground water sampling frequency consistent and compli- 
ant with federal regulations. Such a method is presented here 
based on the concept of statistical independence among succes- 
sively measured contaminant concentrations in time. 


29427 (WSRC-MS-—94-0370) A combined Shewhart-CUSUM 
procedure with application to groundwater monitoring. Harris, 
S.P.; Tuckfield, R.C. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
940985-5: American Society for Quality Control Energy and 
Environmental Quality Division conference, Tucson, AZ (United 
States), 18-21 Sep 1994). Order Number DE94016695. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A combined Shewhart CUSUM statistical process control proce- 
dure is being implemented at Savannah River Site for monitoring 
groundwater effluent concentrations. The procedure is being devel- 
oped for the Environmental Monitoring Section and will be available 
to yield information on remediation performance in real-time for im- 
proved decision making. The method is outlined and an application 
given to monitoring trichloroethylene concentrations at a Savannah 
River Site point of compliance well. The combined charting meth- 
ods incorporate the strengths of both charting methods. This 
intra-well comparison method will provide a visual tool for detecting 
both abrupt changes and increasing or decreasing trends in con- 
stituent concentrations. 


29428 (WSRC-TR-93-0106) Meteorological Monitoring Pro- 
gram. Hancock, H.A. Jr. (ed.); Parker, MwJ.; Addis, R.P. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94017810. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this technical report is to provide a comprehen- 
sive, detailed overview of the meteorological monitoring program at 
the Savannah River Site (SRS) near Aiken, South Carolina. The 
principle function of the program is to provide current, accurate 
meteorological data as input for calculating the transport and diffu- 
sion of any unplanned release of an atmospheric pollutant. The 
report is recommended for meteorologists, technicians, or any 





personnel who require an in-depth understanding of the meteoro- 
logical monitoring program. 
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Refer also to citation(s) 29205, 29206, 29235, 29248, 29250, 
29254, 29258, 29260, 29279, 29281, 29282, 29292, 29293, 29298, 
29299, 29318, 29319, 29324, 29325, 29327, 29332, 29333, 29341, 
29343, 29349, 29351, 29359, 29364, 29374, 29376, 29379, 29380, 
29386, 29390, 29392, 29396, 29397, 29407, 29419, 29420, 29421, 
29425, 29427, 29860, 30025, 30530, 30947, 30964, 30992, 31957 


29429 (CONF-930873—, pp. 16.4.1-16.4.7) Summary of FY 
1992 operations of the vapor extraction system at the Hanford 
Site, Washington. Green, J.W. (Westinghouse Hanford Co., Rich- 
land, WA (United States)); Millikin, E.J.; Rohay, V.J. American 
Society of Mechanical Engineers, New York, NY (United States). 
Mixed Waste Committee; Temple Univ., Philadelphia, PA (United 
States). Dept. of Environmental Safety and Health. [1993]. From 2. 
international mixed waste symposium; Baltimore, MD (United 
States); 17-20 Aug 1993. In Mixed waste: Proceedings. 817p. Or- 
der Number DE94012383. Source: OSTI; NTIS; INIS; GPO Dep. 

The 200 West Area Carbon Tetrachloride Expedited Response 
Action is being conducted on the Hanford Site by the US DOE at 
the direction of the US EPA and the Washington State Dept. of 
Ecology. The Expedited Response Action was initiated based on 
concerns that carbon tetrachloride residing in soils beneath the 200 
West Area from past disposal practices may be continuing to serve 
as a source for contamination of the groundwater. The method for 
removing the carbon tetrachloride includes utilization of soil vapor 
extraction from existing wells with above-ground collection of the 
carbon tetrachloride on granular activated carbon. The activated 
carbon is sent off-site for regeneration. This paper summarizes the 
operations and lessons learned for Fiscal Year 1992 and presents 
operational plans for FY 1993. 


29430 (DOE/AL/62350—24F-Attach.3-App.B) Remedial Action 
Pian and Site Design for Stabilization of the Inactive Uranium 
Mili Tailings Site, Maybell, Colorado: Appendixes to Attach- 
ment 3: Appendix A, Hydrological services calculations: 
Appendix B, Ground water quality by location, Final report. Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 
Jun 1994. 378p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94018532. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains chemical analysis data for ground water for 
the following: elements; cyanides; chlorides; dissolved organic car- 
bon; fluorides; silica; sulfates; sulfides; dissolved solids; nitrates; 
and nitrites. 


29431 (DOE/EM-0109P-Rev.1) Office of Technology Devel- 
opment FY 1993 program summary: Office of Research and 
Development, Office of Demonstration, Testing and Evalua- 
tion: Revision 1. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (United States). Office of 
Technology Development. Feb 1994. 224p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94017314. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes significant FY93 programmatic informa- 
tion and accomplishments relevant to the individual activities within 
the Office of Technology Development Program for Research, De- 
velopment, Demonstration, Testing, and Evaluation (RDDT&E). A 
brief discussion of the mission of the Office of Environmental 
Restoration and Waste Management (EM) and the Office of Tech- 
nology Development is presented. An overview is presented of the 
major problem areas confronting DOE. These problem areas 
include: groundwater and soils cleanup; waste retrieval and pro- 
cessing; and pollution prevention. The organizational elements 
within EM are highlighted. An EM-50 Funding Summary for FY92 
and FY93 is also provided. RDDT&E programs are discussed and 
their key problem areas are summarized. Three salient program- 
formulating concepts are explained. They are: Integrated 
Demonstrations, Integrated Programs, and the technology window 
of opportunity. Detailed information for each of the programs within 
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RDDT&E is presented and includes a fact sheet, a list of technical 
task plans and an accomplishments and objectives section. 


29432 (DOE/EM-D171P) Richland Operations Office tech- 
nology summary. USDOE Assistant Secretary for Environmental 
Management, Washington, DC (United States). Office of the Deputy 
Assistant Secretary for Technology Development. May 1994. 190p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94016043. Source: OSTI; NTIS; INIS; GPO Dep. 

This document has been prepared by the Department of 
Energy’s Environmental Management Office of Technology Devel- 
opment to highlight its research, development, demonstration, 
testing, and evaluation activities funded through the Richland Oper- 
ations Office. Technologies and processes described have the 
potential to enhance cleanup and waste management efforts. 


29433 (DOE/EW/50625-T17) Environmental Hazards As- 
sessment Program: Quarterly report, April—June 1994. Medical 
Univ. of South Carolina, Charleston, SC (United States). 17 Aug 
1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-92EW50625. Order Number 
DE94017280. Source: OSTI; NTIS; GPO Dep. 

This report describes activities and reports on progress for the 
fourth quarter (Aprit-June, 1994) of the second year of the grant. It 
reports progress against these grant objectives and the Program 
Implementation Pian published at the end of the first year of the 
grant. The objectives of the Environmental Hazards Assessment 
Program (EHAP) program stated in the proposal to DOE are to: 
develop a holistic, national basis for risk assessment, risk manage- 
ment, and risk communication which recognizes the direct impact 
of environmental hazards on the health and well-being of all: de- 
velop a pool of talented scientists and experts in cleanup activities, 
especially in human health aspects, and identify needs and de- 
velop programs addressing the critical shortage of well-educated, 
highly-skilled technical and scientific personnel to address the 
health oriented aspects of environmental restoration and waste 
management. 


29434 
formation and Research Program: Quarterly technical 
progress report, July 1—September 30, 1993. National Research 
Center for Coal and Energy, Morgantown, WV (United States). Oct 
1993. 432p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-92MC29467. Order Number 
DE94018526. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress reports are presented for the following projects: sys- 
tematic assessment of the state of hazardous waste clean-up 
technologies; site remediation technologies—drain-enhanced soil 
flushing (DESF) for organic contaminants removal; excavation 
systems for hazardous waste sites; chemical destruction of poly- 
chlorinated biphenyls; development of organic sensors—monolayer 
and multilayer self-assembled films for chemical sensors; Winfield 
Lock and Dam remediation; Winfield cleanup survey; assessment 
of technologies for hazardous waste site remediation—non- 
treatment technologies and pilot scale test facility implementation; 
assessment of environmental remediation storage technology; as- 
sessment of environmental remediation excavation technology; 
assessment of environmental remediation monitoring technology; 
and remediation of hazardous sites with steam reforming. 


29435 (DOE/NV/10874-T2) Nevada Test Site probable 
maximum flood study, part of US Geological Survey flood po- 
tential and debris hazard study, Yucca Mountain Site for US 
Department of Energy, Office of Civilian Radioactive Waste 
Management. Bullard, K.L. Bureau of Reclamation, Denver, CO 
(United States). [1994]. 114p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al08-92NV10874. Order Num- 
ber DE94017189. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Geological Survey (USGS), as part of the Yueca Moun- 
tain Project (YMP), is conducting studies at Yucca Mountain, 
Nevada. The purposes of these studies are to provide hydrologic 
and geologic information to evaluate the suitability of Yucca Moun- 
tain for development as a high-level nuclear waste repository, and 
to evaluate the ability of the mined geologic disposal system 
(MGDS) to isolate the waste in compliance with regulatory require- 
ments. In particuiar, the project is designed to acquire information 
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necessary for the Department of Energy (DOE) to demonstrate in 
its environmental impact statement (EIS) and license application 
whether the MGDS will meet the requirements of federal regula- 
tions 10 CFR Part 60, 10 CFR Part 960, and 40 CFR Part 191. 
Complete study plans for this part of the project were prepared by 
the USGS and approved by the DOE in August and September of 
1990. The US Bureau of Reclamation (Reclamation) was selected 
by the USGS as a contractor to provide probable maximum flood 
(PMF) magnitudes and associated inundation maps for preliminary 
engineering design of the surface facilities at Yucca Mountain. 
These PMF peak flow estimates are necessary for successful 
waste repository design and construction. The PMF technique was 
chosen for two reasons: (1) this technique complies with ANSI re- 
quirements that PMF technology be used in the design of nuclear 
related facilities (ANSIVANS, 1981), and (2) the PMF analysis has 
become a commonly used technology to predict a “worst possible 
case” flood scenario. For this PMF study, probable maximum 
precipitation (PMP) values were obtained for a local storm (thun- 
derstorm) PMP event. These values were determined from the 
National Weather Services's Hydrometeorological Report No. 49 
(HMR 49). 


29436 (DOE/OSTI-11680) Waste Contaminants at Military 
Bases Working Group report. Western Governors’ Association, 
Denver, CO (United States); Federal Advisory Committee to De- 
velop On-Site Innovative Technologies, Washington, DC (United 
States). 4 Nov 1993. 48p. Sponsored by USDOE, Washington, DC 
(United States);Environmental Protection Agency, Washington, DC 
(United States);Department of the Interior, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
Source: OST! (Free of Charge); INIS. 

The Waste Contaminants at Military Bases Working Group has 
screened six prospective demonstration projects for consideration 
by the Federal Advisory Committee to Develop On-Site Innovative 
Technologies (DOIT). These projects include the Kirtland Air Force 
Base Demonstration Project, the March Air Force Base Demonstra- 
tion Project, the McClellan Air Force Base Demonstration Project, 
the Williams Air Force Base Demonstration Project, and two 
demonstration projects under the Air Force Center for Environmen- 
tal Excellence. A seventh project (Port Hueneme Naval 
Construction Battalion Center) was added to list of prospective 
demonstrations after the September 1993 Working Group Meeting. 
This demonstration project has not been screened by the working 
group. Two additional Air Force remediation programs are also un- 
der consideration and are described in Section 6 of this document. 
The following information on prospective demonstrations was col- 
lected by the Waste Contaminants at Military Bases Working Group 
to assist the DOIT Committee in making Phase 1 Demonstration 
Project recommendations. The remainder of this report is organized 
into seven sections: Work Group Charter's mission and vision; con- 
tamination problems, current technology limitations, and institutional 
and regulatory barriers to technology development and commercial- 
ization, and work force issues; screening process for initial Phase 
1 demonstration technologies and sites; demonstration descriptions 
— good matches;demonstration descriptions — close matches; addi- 
tional candidate demonstration projects; and next steps. 


29437 (DOE/OSTI-11682) Coordinating Group report. West- 
ern Governors’ Association, Denver, CO (United States); Federal 
Advisory Committee to Develop On-Site Innovative Technologies, 
Washington, DC (United States). Jan 1994. 62p. Sponsored by 
USDOE, Washington, DC (United States);Environmental Protection 
Agency, Washington, DC (United States);Department of the Interior, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). Source: OSTI (Free of Charge); INIS. 

In December 1992, western governors and four federal agencies 
established a Federal Advisory Committee to Develop On-site In- 
novative Technologies for Environmental Restoration and Waste 
Management (the DOIT Committee). The purpose of the Commit- 
tee is to advise the federal government on ways to improve waste 
cleanup technology development and the cleanup of federal sites 
in the West. The Committee directed in January 1993 that informa- 
tion be collected from a wide range of potential stakeholders and 
that innovative technology candidate projects be identified, orga- 
nized, set in motion, and evaluated to test new partnerships, 
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regulatory approaches, and technologies which will lead to improve 
site cleanup. Five working groups were organized, one to develop 
broad project selection and evaluation criteria and four to focus on 
specific contaminant problems. A Coordinating Group comprised of 
working group spokesmen and federal and state representatives, 
was set up to plan and organize the routine functioning of these 
working groups. The working groups were charged with defining 
particular contaminant problems; identifying shortcomings in tech- 
nology development, stakeholder involvement, regulatory review, 
and commercialization which impede the resolution of these prob- 
lems; and identifying candidate sites or technologies which could 
serve as regional innovative demonstration projects to test new ap- 
proaches to overcome the shortcomings. This report from the 
Coordinating Group to the DOIT Committee highlights the key find- 
ings and opportunities uncovered by these fact-finding working 
groups. It provides a basis from which recommendations from the 
DOIT Committee to the federal government can be made. It also 
includes observations from two public roundtables, one on com- 
mercialization and another on regulatory and institutional barriers 
impeding technology development and cleanup. 


29438 (DOE/RL—91-19) RCRA facility investigation/ 
corrective measures study work plan for the 200-UP-2 Opera- 
ble Unit, Hanford Site, Richland, Washington. USDOE Richland 
Operations Office, WA (United States). Jun 1993. 246p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94017324. Source: OSTI; NTIS; INIS; GPO Dep. 

The 200-UP-2 Operable Unit is one of two source operable units 
at the U Plant Aggregate Area at the Hanford Site. Source opera- 
ble units include waste management units and unplanned release 
sites that are potential sources of radioactive and/or hazardous 
substance contamination. This work plan, while maintaining the title 
RFV/CMS, presents the background and direction for conducting a 
limited field investigation in the 200-UP-2 Operable Unit, which is 
the first part of the process leading to final remedy selection. This 
report discusses the background, prior recommendations, goals, 
organization, and quality assurance for the 200-UP-2 Operable Unit 
Work Plan. The discussion begins with a summary of the regulatory 
framework and the role of the work plan. The specific recommen- 
dations leading into the work plan are then addressed. Next, the 
goals and organization of the report are discussed. Finally, the 
quality assurance and supporting documentation are presented. 


29439 (DOE/RL-93-77) Environmental restoration and re- 
mediation technical data management plan. Key, K.T.; Fox, R.D. 
USDOE Richland Operations Office, WA (United States). Feb 1994. 
99p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94017322. Source: OSTI; NTIS; INIS; GPO Dep. 

The tasks performed in the Remedial Investigation/Feasibility 
Study (RVFS) work plan for each Hanford Site operable unit must 
meet the requirements of the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act of 1980 (CERCLA) and 
the Hanford Federal Facility Agreement and Consent Order (Tri- 
Party Agreement, Ecology et. al 1992). An extensive amount of 
data will be generated in the evaluation and remediation of haz- 
ardous waste sites at the Site. The data must be of sufficient 
quality, as they will be used to evaluate the need, select the 
method(s), and support the full remediation of the waste sites as 
stipulated in the Tri-Party Agreement. In particular, a data manage- 
ment plan (DMP) is to be included in an RI/FS work plan for 
managing the technical data obtained during the characterization of 
an operable unit, as well as other data related to the study of the 
operable unit. Resource Conservation and Recovery Act of 1976 
(RCRA) sites are involved in the operable unit. Thus, the data 
management activities for the operable unit should be applied con- 
sistently to RCRA sites in the operable unit as well. This DMP 
provides common direction for managing-the environmental techni- 
cal data of all defined operable units at the Hanford Site during the 
RI/FS activities. Details specific to an operable unit will be included 
in the actual work plan of that operable unit. 


29440 (DOE/RL-94-39) Strategic plan for Hanford Site En- 
vironmental Restoration Information Management. Cowley, P.J. 
(and others); Beck, J.E.; Gephart, R.E. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1994. 64p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (PNL-9429). Order Number DE94016861. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This strategic plan addresses information management for the 
Environmental Restoration (ER) Program at the Hanford Site. This 
Program leads the cleanup of the Hanford Site’s soil, groundwater, 
buried waste, and the decontamination and decommissioning of fa- 
cilities. The vision that drives this strategic plan is to ensure that 
quality information is available to the people who need it, when 
they need it, at a convenient location, in a usable form, and at an 
acceptable cost. Although investments are being made in manag- 
ing the vast amounts of information, which include data, records 
and documents associated with the Hanford Site’s production his- 
tory and new cleanup mission, it is widely recognized that efforts to 
date have not accomplished the vision. Effective information man- 
agement involves more than the compilation of massive amounts 
of electronic and non-electronic information. It also involves inte- 
grating information management into business processes that 
support user's needs and decisionmaking. Only then can informa- 
tion management complement and enable environmental 
restoration priorities and practices, help identify environmental 
restoration requirements, and enable communication within the En- 
vironmental Restoration Program and between the Program and its 
stakeholders. Successfully accomplishing the Hanford Site mission 
requires an integrated approach to information management that 
crosses organizational boundaries, streamlines existing systems, 
and builds new systems that support the needs of the future. This 
plan outlines that approach. 


29441 (DOE-STD-3009-94) Preparation guide for US De- 
partment of Energy nonreactor nuclear facility safety analysis 
reports. USDOE, Washington, DC (United States). Jul 1994. 130p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94016340. Source: OSTI; NTIS; GPO Dep. 

This standard describes a SAR preparation method, acceptable 


to DOE, which was developed to assist Hazard Category 2 and 3 
facilities in preparing SARs that will satisfy requirements of DOE 
5480.23. (Hazard Category 1 facilities are typically Category A re- 
actors for which extensive precedents for SARs already exist.) The 
methodology in this standard focuses more on facility safety (back- 
end approach) with or without design information than on facility 
design (front-end approach). 


29442 (EGG-WTD-10942) Off-gassing induced tracer re- 
lease from molten basalt pools. Cronenberg, A.W. (Engineering 
Science and Analysis, Albuquerque, NM (United States)); Callow, 
R.A. EG and G Idaho, Inc., Idaho Falls, ID (United States). Jan 
1994. 75p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE94010713. Source: OSTI; NTIS; INIS; GPO Dep. 

Two in situ vitrification (ISV) field tests were conducted at the 
Idaho National Engineering Laboratory (INEL) during the summer 
of 1990 to assess ISV suitability for long-term stabilization of 
buried waste that contains transuranic and other radionuclide con- 
taminants. The ISV process uses electrical resistance heating to 
melt buried waste and soil in place, which upon cooldown and 
resolidification fixes the waste into a vitrified (glass-like) form. In 
these two ISV field tests, small quantities of rare-earth oxides (trac- 
ers DY203, Yb20O3, and Tb,07) were placed in the test pits to 
simulate the presence of plutonium oxides and assess plutonium 
retention/release behavior. The analysis presented in this report in- 
dicates that dissolution of tracer oxides into basaltic melts can be 
expected with subsequent tracer molecular or microparticle carry- 
off by escaping gas bubbles, which is similar to adsorptive bubble 
separation and ion flotation processes employed in the chemical in- 
dustry to separate dilute heavy species from liquids under gas 
sparging conditions. Gaseous bubble escape from the melt surface 
and associated aerosolization is believed to be responsible for 
small quantities of tracer ejection from the melt surface to the 
cover hood and off-gas collection system. Methods of controlling 
off-gassing during ISV would be expected to improve the overall 
retention of such heavy oxide contaminants during melting/ 
Vitrification of buried waste. 
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29443 (FEMP-—2320) Major issues associated with DOE 
commercial recycling initiatives. Moti, G.P. (Fernald Environmen- 
tal Restoration Management Corp., Cincinnati, OH (United States)); 
Burns, D.D.; Rast, D.M. Fluor Daniel Environmental Restoration 
Management Corp., Fernald, OH (United States). 27 Jul 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-920R21972. (CONF-940578—11: Pollution preven- 
tion conference, Denver, CO (United States), 3-5 May 1994). Order 
Number DE94015808. Source: OSTI; NTIS; INIS; GPO Dep. 

Major initiatives are underway within DOE to recycle large vol- 
umes of scrap material generated during cleanup of the DOE 
Weapons Complex. These recycling initiatives are driven not only 
by the desire to conserve natural resources, but also by the recog- 
nition that shallow level burial is not a politically acceptable option. 
The Fernald facility is in the vanguard of a number of major DOE 
recycling efforts. These early efforts have brought issues to light 
that can have a major impact on the ability of Fernald and other 
major DOE sites to expand recycling efforts in the future. Some of 
these issues are; secondary waste deposition, title to material and 
radioactive contaminants, mixed waste generated during recycling, 
special nuclear material possession limits, cost benefit, transporta- 
tion of waste to processing facilities, release criteria, and uses for 
beneficially reused products. 


29444 (FEMP-2326) Configuration management at an envi- 
ronmental restoration DOE facility (Fernald). Beckett, C. 
(Fernald Environmental Restoration Management Corp., Cincinnati, 
OH (United States)); Pasko, W.; Kupinski, T. Fernald Environmen- 
tal Restoration Management Corp., Cincinnati, OH (United States). 
2 Feb 1994. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-920R21972. (CONF-9405138-2- 
Vugraphs: 1994 Department of Energy configuration management 
workshop, Las Vegas, NV (United States), 3 May 1994). Order 
Number DE94016582. Source: OSTI; NTIS; INIS; GPO Dep. 

Includes vugraphs. 

This report contains information about a meeting held to discuss 
the decontamination and decommissioning of the Fernald site in 
Ohio. This site contains two major types of waste. First is the 
legacy waste. This waste consists of the wastes which were left 
over from production which is stored in various drums and contain- 
ers across the site. Second is the waste generated from the 
remedial activities. 


29445 (LA-12699-Vol.3) Mexico City air quality research 
initiative, volume 3, modeling and simulation. Mauzy, A. (ed.) 
(Los Alamos National Lab., NM (United States)). Los Alamos Na- 
tional Lab., NM (United States); Instituto Mexicano de Petroleo, 
Mexico City (Mexico). Jun 1994. 122p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94015933. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the modeling and simulation task was to de- 
velop, test, and apply an appropriate set of models that could 
translate emission changes into air quality changes. Specifically, 
we wanted to develop models that could describe how existing 
measurements of ozone (O3), carbon monoxide (CO), and sulfur 
dioxide (SO2) would be expected to change if their emissions were 
changed. The modeling must be able to address the effects of dif- 
ference in weather conditions and changes in land use as well as 
the effects of changes in emission levels. It must also be able to 
address the effects of changes in the nature and distribution of the 
emissions as well as changes in the total emissions. A second ob- 
jective was to provide an understanding of the conditions that lead 
to poor air quality in Mexico City. We know in a general sense that 
Mexico City’s poor air quality is the result of large quantities of 
emissions in a confined area that is subject to light winds, but we 
did not know much about many aspects of the problem. For exam- 
ple, is the air quality on a given day primarily the result of 
emissions on that day...or is there an important carryover from pre- 
vious nights and days? With a good understanding of the important 
meteorological circumstances that lead to poor air quality, we learn 
what it take duce an accurate forecast of impending quality so that 
we can determine the advisability of emergency measures. 


29446 (LA-UR-94-2465) Comprehensive Environmental 
Management Process. Hijeresen, D.L.; Roybal, S.L. Los Alamos 
National Lab., NM (United States). [1994]. 3p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9406226—1: DOE integrated planning workshop, 
Golden, CO (United States), 1-2 Jun 1994). Order Number 
DE94016153. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains information about Los Alamos National Lab- 
oratory’s Comprehensive Environmental Management Plan. The 
topics covered include: waste minimization, waste generation, en- 
vironmental concerns, public relations of the laboratory, and how 
this plan will help to answer to the demands of the laboratory as 
their mission changes. 


29447 (LA-UR-94-2830) Simulating the Upper Barren Zone 
and the Ore Zone tests performed with the EMC logging tool. 
Frankle, S.C. Los Alamos National Lab., NM (United States). 
[1994]. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94018286. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary purpose of the Multispectral Nuclear Logging project 
is to assess the effectiveness of applying nuclear borehole-logging 
techniques to the Department of Energy’s (DOE) Environmental 
Restoration (ER) program, adapt the technology to improve these 
capabilities, and transfer that technology to industry. The purpose 
of the Monte Carlo simulations using MCNP is to predict the mini- 
mum concentration levels for environmental contaminants that 
could be detected by Multispectral Logging (MSL). The Monte 
Carlo code used for this type of simulation, MCNP, should be 
benchmarked against experimental data to show that the user can 
accurately reproduce the proper gamma-ray spectrum. Experimen- 
tal data was obtained from Westinghouse-Hanford Company using 
the Environmental Measurements Corp. (EMC) logging tool in the 
Upper Barren Zone (UBZ) and Ore Zone (OZ) calibration models 
at Grand Junction. This paper continues the discussion of bench- 
marking MCNP using the UBZ and OZ data. 


29448 (NUREG/CR-5758-Vol.4) Fitness for duty in the 
Nuclear Power Industry: Annual summary of program pertor- 
mance reports CY 1993. Westra, C.; Forsiund, C.; Field, |.; 
Gutierrez, J.; Durbin, N.; Grant, T.; Moffitt, R. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; Battelle Human Affairs Research Center, Seat- 
tle, WA (United States); Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 98p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Source: OSTI; NTIS; GPO. 

This report summarizes the data from the semiannual reports on 
fitness-for-duty programs submitted to the NRC by utilities for two 
reporting periods: January 1 through June 30, 1993, and July 1 
through December 31, 1993. During 1993, licensees reported that 
they had conducted 242,966 tests for the presence of illegal drugs 
and alcohol. Of these tests, 1,512 (.62%) were confirmed positive. 
Positive test results varied by category of test and category of 
worker. The majority of positive test results (952) were obtained 
through pre-access testing. Of tests conducted on workers having 
access to the protected area, there were 341 positive tests from 
random testing and 163 positive tests from for-cause testing. 
Follow-up testing of workers who had previously tested positive re- 
sulted in 56 positive tests. For-cause testing resulted in the highest 
percentage of positive tests; about 22 percent of for-cause tests 
were positive. This compares with a positive test rate of 1.04 per- 
cent of pre-access tests and .23 percent of random tests. Positive 
test rates also varied by category of worker. When all types of 
tests are combined (pre-access, random, for-cause, and follow-up 
testing), short-term contractor personnel had the highest positive 
test rate at.97 percent. Licensee employees and long-term contrac- 
tors had lower combined positive test rates (.25% and .21%, 
respectively). Of the substances tested, marijuana was responsible 
for the highest percentage of positive test results (49.56%), fol- 
lowed by cocaine (23.41 %) and alcohol (22.65%). 


29449 


(ORNL/ER-234) Data and records management plan 
for the White Wing Scrap Yard (Waste Area Grouping 11) geo- 
physical survey at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. Oak Ridge National Lab., TN (United States); CDM 
Federal Programs Corp., Oak Ridge, TN (United States). Apr 1994. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC05-840R21400. Order Number DE94018406. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A geophysical survey is being conducted across the Waste Area 
Grouping (WAG) 11 site to locate buried nonindigenous materials. 
The survey team will collect data manually in field logbooks and on 
field forms using two types of instrumentation. This Data and 
Records Management Plan will describe the process necessary to 
record and track the geophysical data in a manner that will comply 
with the data quality objectives (DQOs) described in the WAG 11 
Geophysical Survey Work Plan and with Environmental Restoration 
(ER) regulations concerning project records. This plan provides 
guidance on handling documentation within CDM Federal Pro- 
grams Corporation (CDM Federal) and by the survey team in the 
field. An initial (Phase 1) survey will be performed in established 
areas (referred to as known target areas) using both 10-ft and 20-ft 
grid spacing. The results of the Phase 1 survey will be evaluated 
to determine the appropriate grid spacing to be used for the subse- 
quent survey phase. The second phase (Phase 2) will then cover 
the remainder of the WAG 11 area using the grid spacing deter- 
mined in Phase 1. The objective of the Phase 2 survey will be to 
estimate the horizontal and vertical extent of nonindigenous materi- 
als in the subsurface that are man-made, ferrous, highly resistive, 
and/or possess conductivity above background, based on the sur- 
vey grid established in Phase 1. 


29450 (ORNL/M-3763) Ecological risks of DOE’s program- 
matic environmental restoration alternatives. Oak Ridge 
National Lab., TN (United States). Jun 1994. 281p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94018408. Source: OSTI; NTIS; 
iNIS; GPO Dep. 

This report assesses the ecological risks of the Department of 
Energy's (DOE) Environmental Restoration Program. The assess- 
ment is programmatic in that it is directed at evaluation of the 
broad programmatic alternatives outlined in the DOE Implementa- 
tion Plan. It attempts to (1) characterize the ecological resources 
present on DOE facilities, (2) describe the occurrence and impor- 
tance of ecologically significant contamination at major DOE 
facilities, (3) evaluate the adverse ecological impacts of habitat dis- 
turbance caused by remedial activities, and (4) determine whether 
one or another of the programmatic alternatives is clearly ecologi- 
cally superior to the others. The assessment focuses on six 
representative facilities: the Idaho National Engineering Laboratory 
(INEL); the Fernald Environmental Management Project (FEMP); 
the Oak Ridge Reservation (ORR), including the Oak Ridge Na- 
tional Laboratory (ORNL), Y-12 plant, and K-25 plant; the Rocky 
Flats Plant; the Hanford Reservation; and the Portsmouth Gaseous 
Diffusion Plant. 


29451 (ORNL/PATS—94-003) Packaging- and transportation- 
related occurrence reports: April-June 1994. Welch, M.J.; 
Dickerson, L.S.; Jennings, S.D. Oak Ridge National Lab., TN 
(United States). Aug 1994. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94018407. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) Packaging and 
Transportation Safety Program (PATS), which is sponsored by the 
US Department of Energy (DOE) Office of Environment, Safety and 
Health, Transportation and Packaging Safety Division, EH-332, has 
been charged with the responsibility of retrieving reports and infor- 
mation pertaining to transportation or packaging incidents or 
accidents from the Occurrence Reporting and Processing System 
(ORPS). These selected reports are being analyzed for trends, 
impact on EH-332 policies and concerns, and lessons learned con- 
cerning transportation and packaging safety. This task is designed 
not only to keep EH-332 aware of what is occurring on DOE sites 
of and potential transportation and packaging problems that may 
need attention, but also it is intended to allow future dissemination 
of lessons learned to the Operations Offices, and subsequently, to 
management and operating contractors. This report, which covers 
the period from April to June 1994, includes the weekly tabular 
reports OR-94-14 through OR-94-26, which were submitted to EH- 
332 for its information and use. Thirteen reports containing 41 
selected occurrences that were packaging- and transportation- 
related were transmitted during this quarter. 





29452 (ORNL/RASA-94/2) Results of the independent veri- 
fication survey at the Old Betatron Building, Granite City, 
Iilinois. Murray, M.E.; Brown, K.S. Oak Ridge National Lab., TN 
(United States). Jul 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94016319. Source: OSTI; NTIS; INIS; GPO Dep. 

A team from the Measurement Applications and Development 
Group, Oak Ridge National Laboratory (ORNL), conducted an inde- 
pendent verification of the radiological condition of the Old Betatron 
Building, Granite City, Illinois, at the request of the Department of 
Energy in June of 1993. The building is owned by the National 
Steel Corporation. The contamination present resulted from the 
handling of uranium slabs of metal during the time the betatron fa- 
cility was used to x-ray the slabs for metallurgical defects. The 
designation survey did not characterize the entire floor space be- 
cause of obstructing equipment and debris. Therefore, prior to 
remediation by Bechtel National, Incorporated (BNI), a thorough 
characterization of the floor was conducted, and the results were 
immediately conveyed to on-site staff of BNI. An independent verifi- 
cation assessment was also performed after the cleanup activities 
were performed under the direction of BNI. The process of charac- 
terization, remediation, and verification was accomplished within a 
five-day period. Based on results of the independent verification 
assessment, the Old Betatron Building was determined to meet the 
DOE radiological guidelines for unrestricted use. 


29453 (PNL-9986) Results from the preliminary conveyor 
evaluation of the high-energy beta scintillation sensor at the 
Fernald Soil Decontamination Pilot Plant. Schilk, A.J.; Knopf, 
M.A. Pacific Northwest Lab., Richland, WA (United States). Jul 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94016417. Source: OSTI; NTIS; INIS; GPO Dep. 

W tested a high-energy beta scintillation sensor to evaluate its 
efficacy in continually characterizing washed soils moving on a con- 
veyor belt at Fernald’s Soil Decontamination Pilot Plant (SDPP). 
This sensor was originally developed for monitoring uranium- 
contaminated soils in the field. It has a multi-layer design that 
enables it to discriminate against lower-energy beta particles from 
natural sources. It can also distinguish, to some extent, gamma 
rays and cosmic-induced species. The sensor detects uranium ac- 
tivity indirectiy, based on the assumption that secular equilibrium 
exists between the targeted radionuclide (**4"Pa) and its parent 
(7°®U). Several 1-h background counts were made at the SDPP 
each day of the evaluation period. The average background count 
rate was found to be comparable to that observed under previous 
laboratory conditions. Static runs were performed on soils from 
SDPP test runs No. 1 and No. 17 to determine the extent of any 
residual activity following the decontamination process. Soils were 
found to contain 158+30 pCi/g and 114+25 pCi/g of 24Th-24mPa 
(7°®U?), respectively. But the soils had considerable moisture, and 
concern existed that this moisture would act as an additional beta 
attenuator and thereby give results that were erroneously low. 
Therefore, a soil sample was baked overnight, and the hard-baked 
clay that resulted was ground inte small fragments and counted. 
This sample was counted for 30 min as before, and the total activ- 
ity was determined to be 313144 pCi/g of Th 24mPaq (2387). 
Based on the test No. 1 results, a dry-to-wet activity ratio of 1.98 
has been established. Hence, if the moisture content of test No. 17 
was equivalent to that of test No. 1, the actual 74Th-*54™pa 
(79®U?) activity level is expected to be approximately 226 pCi/g. 


29454 (RFP-4874) A study of the utility of heat collectors 
in reducing the response time of automatic fire sprinklers lo- 
cated in production modules of Building 707. Shanley, J.H. Jr. 
(Hughes Associates, Inc., Wheaton, MD (United States)); Budnick, 
E.K. Jr. EG and G Rocky Flats, Inc., Golden, CO (United States). 
Rocky Fiats Plant; Hughes Associates, Inc., Wheaton, MD (United 
States). Jan 1990. 86p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC34-90DP62349. Order Number 
DE94017417. Source: OSTI; NTIS; INIS; GPO Dep. 

Several of the ten production Modules in Building 707 at the 
Department of Energy Rocky Flats Plant recently underwent an al- 
teration which can adversely affect the performance of the installed 
automatic fire sprinkler systems. The Modules have an approximate 
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floor to ceiling height of 17.5 ft. The alterations involved removing 
the drop ceilings in the Modules which had been at a height of 12 
ft above the floor. The sprinkler systems were originally installed 
with the sprinkler heads located below the drop ceiling in accor- 
dance with the nationally recognized NFPA 13, Standard for the 
Installation of Automatic Sprinkler Systems. The ceiling removal af- 
fects the sprinklers response time and also violates NFPA 13. The 
scope of this study included evaluation of the feasibility of utilizing 
heat collectors to reduce the delays in sprinkler response created 
by the removal of the drop ceilings. The study also includes evalu- 
ation of substituting quick response sprinklers for the standard 
sprinklers currently in place, in combination with a heat collector. 


29455 (SAND-94-0676C) Water removal from a dry barrier 
cover system. Stormont, J.C. (Sandia National Labs., Albu- 
querque, NM (United States)); Ankeny, M.D.; Tansey, M.K. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 3ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941124—3: 33. Hanford sympo- 
sium on health and the environment: symposium on _ in-situ 
remediation—scientific basis for current and future technologies, 
Richland, WA (United States), 7-11 Nov 1994). Order Number 
DE94008617. Source: OSTI; NTIS; INIS; GPO Dep. 

The results of the numerical simulations reveal that horizontal air 
low through the coarse with reasonable pressure gradients can re- 
move large quantities of water from the cover system. Initially, the 
water removal from the cover system is dominated by the evapora- 
tion and advection of water vapor out of the coarse+ layer. Once the 
coarse layer is dry, removal of water by evaporation near the fine/ 
coarse layer interface reduces the local water content and water 
potential, and water moves toward the fine-coarse layer interface 
and becomes available for evaporation. This result is important in 
that it suggests the fine layer water content may be moderated by 
air flow in the coarse layer. Incorporating diffusion of water vapor 
from the fine layer into the coarse layer substantially increases the 
water movement out of the fine layer. 


29456 (SAND-94-1520) Advanced Manufacturing Pro- 
cesses Laboratory Building 878 hazards assessment 
document. Wood, C.; Thornton, W.; Swihart, A.; Gilman, T. San- 
dia National Labs., Albuquerque, NM (United States). Jul 1994. 
304p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94017294. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The introduction of the hazards assessment process is to docu- 
ment the impact of the release of hazards at the Advanced 
Manufacturing Processes Laboratory (AMPL) that are significant 
enough to warrant consideration in Sandia National Laboratories’ 
operational emergency management program. This hazards as- 
sessment is prepared in accordance with the Department of 
Energy Order 5500.3A requirement that facility-specific hazards as- 
sessments be prepared, maintained, and used for emergency 
planning purposes. This hazards assessment provides an analysis 
of the potential airborne release of chemicals associated with the 
operations and processes at the AMPL. This research and devel- 
opment laboratory develops advanced manufacturing technologies, 
practices, and unique equipment and provides the fabrication of 
prototype hardware to meet the needs of Sandia National Labora- 
tories, Albuquerque, New Mexico (SNL/NM). The focus of the 
hazards assessment is the airborne release of materials because 
this requires the most rapid, coordinated emergency response on 
the part of the AMPL, SNL/NM, collocated facilities, and surround- 
ing jurisdiction to protect workers, the public, and the environment. 


29457 (WHC-SA-1968) Improving revegetation success: 
Evaluation of several soil treatments. Hayward, W.M.; 
Sackschewsky, M.R.; Kemp, C.J. Westinghouse Hanford Co., Rich- 
land, WA (United States). Sep 1993. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-940292-1: 25. IECA annual conference and trade exposi- 
tion, Reno, NC (United States), 15-18 Feb 1994). Order Number 
DE94016469. Source: OSTI; NTIS; INIS; GPO Dep. 

The current Hanford practice for stabilizing contaminated soil 
sites and retired burial grounds involves placing clean soil over the 
surface, followed by revegetation. This procedure has resulted in 
the establishment of a viable plant cover at a number of locations. 
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In other cases, however, these efforts have failed to establish 
healthy shallow-rooted grass coverage. The establishment of a vi- 
able plant community is inherently difficult on the Hanford Site for a 
variety of reasons, including inadequate and sporadic natural pre- 
cipitation; windy conditions that produce large erosive forces; soils 
low in nutrients and organic matter; invasion of disturbed sites by 
aggressive, weedy annuals; and limited supplies of quality topsoil. 
This report describes the results of work designed to address three 
environmental issues (soil moisture, erosion, and soil nutrients). 
Compost and soil sealants were evaluated in various combinations 
with the expectation of developing revegetation procedures with a 
higher probability of success 


29458 (WHC-SA-2241) The long-term climate change task 
of the Hanford permanent isolation barrier development pro- 
gram. Westinghouse Hanford Co., Richland, WA (United States). 
[1994]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-941124-6: 33. 
Hanford symposium on health and the environment: symposium on 
in-situ remediation—scientific basis for current and future technolo- 
gies, Richland, WA (United States), 7-11 Nov 1994). Order Number 
DE94015637. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site Permanent Isolation Barrier Development Pro- 
gram is developing an in-place disposal capability for low-level 
nuclear waste for the US Department of Energy at the Hanford Site 
in southeastern Washington State. Layered earthen and engi- 
neered barriers are being developed that will function in what is 
currently a semiarid environment (mean annual precipitation and 
temperature of 16 cm and 11.8°C, respectively) for at least 1,000 
yr by limiting the infiltration of water through the waste. The Long- 
Term Climate Change Task has specific goals of (1) obtaining 
defensible probabilistic projections of the long-term climate variabil- 
ity in the Hanford Site region at many different time scales into the 
future; (2) developing several test-case climate scenarios that 
bracket the range of potential future climate, including both green- 
house warming and cycling into another ice age; and (3) using the 
climate scenarios both to test and to model protective barrier 
performance. Results from the Carp Lake Pollen Coring Project in- 
dicate that for the last approximately 100,000 yr the Columbia 
River Basin’'s long-term range of mean annual precipitation ranged 
from 25%-50% below to 28% above modern levels, while tempera- 
ture has ranged from 7°C—10°C below to 2°C above modern 
levels. This long record provides confidence that such a range 
should bracket potential natural climate change even if the earth 
cycles back into another ice Age in the next few millennia. 


29459 (WHC-SD-WM-DTR-034) 101-SY waste sample 
speed of sound/rheology testing for sonic probe program. 
Cannon, N.S. Westinghouse Hanford Co., Richland, WA (United 
States). 25 Jul 1994. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94018001. Source: OSTI; NTIS; INIS; GPO Dep. 

One problem faced in the clean-up operation at Hanford is that a 
number of radioactive waste storage tanks are experiencing a peri- 
odic buildup and release of potentially explosive gases. The best 
known example is Tank 241-SY-101 (commonly referred to as 101- 
SY) in which hydrogen gas periodically built up within the waste to 
the point that increased buoyancy caused a roll-over event, in 
which the gas was suddenly released in potentially explosive con- 
centrations (if an ignition source were present). The sonic probe 
concept is to generate acoustic vibrations in the 101-SY tank 
waste at nominally 100 Hz, with sufficient amplitude to cause the 
controlled release of hydrogen bubbles trapped in the waste. The 
sonic probe may provide a potentially cost-effective alternative to 
large mixer pumps now used for hydrogen mitigation purposes. 
Two important parameters needed to determine sonic probe effec- 
tiveness and design are the speed of sound and yield stress of the 
tank waste. Tests to determine these parameters in a 240 ml 
sample of 101-SY waste (obtained near the tank bottom) were per- 
formed, and the results are reported. 


29460 (WSRC-RP--94-56-Rev.1) Proposed plan for the Tank 
105-C Hazardous Waste Management Facility: Revision 1. 
Miles, W.C. Jr. Westinghouse Savannah River Co., Aiken, SC 
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(United States). 24 Jun 1994. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94016965. Source: OSTI; NTIS; INIS; GPO Dep. 

This Proposed Plan was developed to describe the remedial ac- 
tion selected at the Tank 105-C Hazardous Waste Management 
Facility (HWMF) source-specific unit within the C-Area Fundamen- 
tal Study Area (FSA) at the Savannah River Site (SRS) and to 
fulfill Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) requirements. This 8,400 gallon capacity 
tank was certified and accepted closed according to a closure plan 
approved by the state of South Carolina under the Resource Con- 
servation and Recovery Act (RCRA) authority in January 1991. As 
a result of the closure, previously performed under RCRA, the unit 
poses no current or potential threat to human health or the envi- 
ronment. Accordingly, no further remedial action is necessary 
under CERCLA. 
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29461 (BNL-—60021) A combined volumetric verification 
procedure based on bubble-tube manometry and lutetium 
spike. Lemley, J.R. (Brookhaven National Lab., Upton, NY (United 
States)); Suda, S.; Keisch, B.; Belew, W.; Smith, D.H. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940748-77: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94016730. Source: OSTI; NTIS; GPO 
Dep. 

Bubbie-tube manometry is the most accurate currently available 
method for precision volumetric measurements of solutions in pro- 
cess tanks containing special nuclear materials. Bubble tubes 
installed in the accountability tank by the facility operator are 
instrumented with a precision pressure transducer and a pro- 
grammable pneumatic multiplexing system. In a process-solution 
measurement technique currently under development, a spike 
solution containing a Known amount of lutetium is added to the Ac- 
countability appropriate measures are taken to homogenize the 
tank contents, and a sample of the homogenized solution is ana- 
lyzed by isotopic dilution mass spectrometry. Each method offers 
unique advantages when applied to independent verification of the 
special nuclear material content of process solutions for the pur- 
poses of international safeguards. The methods are compared with 
regard to attributes such as intrusiveness, authentication indepen- 
dent of the facility operator, value for process operations, suitability 
for continuous unattended process monitoring, technical implemen- 
tation challenges, accuracy, inspection effort and cost. A 
solution-volume verification proce-dure emphasizing the comple- 
mentary aspects of both methods is proposed. 


29462 (DOE/IG—0354) Audit of the management and cost 
of the Department of Energy's protective forces. USDOE Office 
of Inspector General, Washington, DC (United States). Jul 1994. 
37p. Sponsored by USDOE, Washington, DC (United States). 
Source: OST] (Free of Charge). 

The Department of Energy’s safeguards and security program is 
designed to provide appropriate, efficient, and effective protection 
of the Department's nuclear weapons, nuclear materials, facilities, 
and classified information. These items must be protected against 
theft, sabotage, espionage, and terrorist activity, with continuing 
emphasis on protection against the insider threat. The purpose of 
the audit was to determine if protective forces were efficiently man- 
aged and appropriately sized in light of the changing missions and 
current budget constraints. The authors found that the cost of 
physical security at some sites had grown beyond those costs in- 
curred when the site was in full production. This increase was due 
to a combination of factors, including concerns about the adequacy 
of physical security, reactions to the increase in terrorism in the 
early 1980s with the possibility of hostile attacks, and the selection 
of security system upgrades without adequate consideration of cost 
effectiveness. Ongoing projects to upgrade security systems were 
not promptly reassessed when missions changed and levels of 





protection were not determined in a way which considered the at- 
tractiveness of the material being protected. The authors also noted 
several opportunities for the Department to improve the operational 
efficiency of its protective force operations, including, eluminating 
overtime paid to officers prior to completion of the basic 40-hour 
workweek, paying hourly wages of unarmed guards which are 
commensurate with their duties, consolidating protective force 
units, transferring law enforcement duties to local law agencies, 
eliminating or reducing paid time to exercise, and standardizing 
supplies and equipment used by protective force members. 


29463 (DOE/SF/20218-T1) Plutonium Consumption Pro- 
gram, CANDU Reactor Project final report. AECL Technologies, 
Inc., Rockville, MD (United States). 31 Jul 1994. 399p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
94SF20218. Order Number DE94015772. Source: OSTI; NTIS; 
INIS; GPO Dep. 

DOE is investigating methods for long term dispositioning of 
weapons grade plutonium. One such method would be to utilize 
the plutonium in Mixed OXide (MOX) fuel assemblies in existing 
CANDU reactors. CANDU (Canadian Deuterium Uranium) reactors 
are designed, licensed, built, and supported by Atomic Energy of 
Canada Limited (AECL), and currently use natural uranium oxide 
as fuel. The MOX spent fuel assemblies removed from the reactor 
would be similar to the spent fuel currently produced using natural 
uranium fuel, thus rendering the plutonium as unattractive as that 
in the stockpiles of commercial spent fuel. This report presents the 
results of a study sponsored by the DOE for dispositioning the plu- 
tonium using CANDU technology. Ontario Hydro's Bruce A was 
used as reference. The fuel design study defined the optimum pa- 
rameters to disposition 50 tons of Pu in 25 years (or 100 tons). Two 
alternate fuel designs were studied. Safeguards, security, environ- 
ment, safety, health, economics, etc. were considered. Options for 
complete destruction of the Pu were also studied briefly; CANDU 
has a superior ability for this. Alternative deployment options were 
explored and the potential impact on Pu dispositioning in the for- 
mer Soviet Union was studied. An integrated system can be ready 
to begin Pu consumption in 4 years, with no changes required to 
the reactors other than for safe, secure storage of new fuel. 


29464 (ECN-RX-94-007) Incorporation of sytematic uncer- 
tainties in statistical decision rules. Wichers, V.A. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Feb 
1994. 9p. (CONF-940307-—: International symposium on nuclear 
material safeguards, Vienna (Austria), 14-18 Mar 1994). Order 
Number DE94789629. Source: OSTI; NTIS; INIS. 

The influence of systematic uncertainties on statistical hypothesis 
testing is an underexposed subject. Systematic uncertainties can- 
not be incorporated in hypothesis tests, but they deteriorate the 
performance of these tests. A wrong treatment of systematic uncer- 
tainties in verification applications in safeguards leads to false 
assessment of the strength of the safeguards measure, and thus 
undermines the safeguards system. The effects of systematic un- 
certainties on decision errors in hypothesis testing are analyzed 
quantitatively for an example from the safeguards practice. (LEU- 
HEU verification of UF, enrichment in centrifuge enrichment 
plants). It is found that the only proper way to tackle systematic un- 
certainties is reduction to sufficiently low levels; criteria for these 
are proposed. Although conclusions were obtained from study of a 
single practical application, it is believed that they hold generally: 
for all sources of systematic uncertainties, all statistical decision 
rules, and all applications. (orig./HP) 


29465 (LA-UR-94-2319) Auditing for safeguards perfor- 
mance. Erkkila, B.H. Los Alamos National Lab., NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940748- 
50: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94016059. Source: OSTI; NTIS; GPO Dep. 

Department o Energy (DOE) Orders and draft orders for nuclear, 
material control and accountability (MC&A) address a complete 
MC&A program for all DOE contractors processing, using, or stor- 
ing nuclear materials. Performance is a significant element of the 
DOE requirements for good MC&A. MC&A programs must address 
how well the contractor implements the various elements of the 
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program including performance monitoring and testing. The con- 
tractor needs to measure and audit this performance in preparation 
for oversight auditing performed by the DOE audit teams and any 
other outside audits performed by government agencies. The over- 
sight audit teams also have to measure and audit the performance 
level of the contractor to assure that the MC&A programs comply 
with the performance requirements. This paper discusses several 
ways the contractor and the DOE auditors can address the task of 
auditing for performance. 


29466 (LA-UR-94-2359) MASS: An automated accountabil- 
ity system. Erkkila, B.H.; Kelso, F. Los Alamos National Lab., NM 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940748-57: Institute of Nuclear Materials Management annual 
meeting, Naples, FL (United States), 17-20 Jul 1994). Order Num- 
ber DE94016159. Source: OSTI; NTIS; GPO Dep. 

All Department of Energy contractors who manage accountable 
quantities of nuclear materials are required to implement an ac- 
countability system that tracks, and records the activities 
associated with those materials. At Los Alamos, the automated ac- 
countability system allows data entry on computer terminals and 
data base updating as soon as the entry is made. It is also able to 
generate all required reports in a timely Fashion. Over the last sev- 
eral years, the hardware and software have been upgraded to 
provide the users with all the capability needed to manage a large 
variety of operations with a wide variety of nuclear materials. En- 
hancements to the system are implemented as the needs of the 
users are identified. The system has grown with the expanded 
needs of the user; and has survived several years of changing op- 
erations and activity. The user community served by this system 
includes processing, materials control and accountability, and nu- 
clear material management personnel. In addition to serving the 
local users, the accountability system supports the national data 
base (NMMSS). This paper contains a discussion of several details 
of the system design and operation. After several years of suc- 
cessful operation, this system provides an operating example of 
how computer systems can be used to manage a very dynamic 
data management probiem. 


29467 (LA-UR-94-2377) Selection of non-destructive assay 
methods: Neutron counting or calorimetric assay?. Cremers, 
T.L.; Wachter, J.R. Los Alamos National Lab., NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940748-39: Insti- 
tute of Nuclear Materials Management annual meeting, Naples, FL 
(United States), 17-20 Jul 1994). Order Number DE94016211. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The transition of DOE facilities from production to D&D has lead 
to more measurements of product, waste, scrap, and other less at- 
tractive materials. Some of these materials are difficult to analyze 
by either neutron counting or calorimetric assay. To determine the 
most efficacious analysis method, variety of materials, impure salts 
and hydrofluorination residues have been assayed by both calori- 
metric assay and neutron counting. New data will be presented 
together with a review of published data. The precision and accu- 
racy of these measurements are compared to chemistry values 
and are reported. The contribution of the gamma ray isotopic de- 
termination measurement to the overall error of the calorimetric 
assay or neutron assay is examined and discussed. Other factors 
affecting selection of the most appropriate non-destructive assay 
method are listed and considered. 


29468 (LA-UR-94-2445) Acoustic resonance spectroscopy 
intrinsic seals. Olinger, C.T.; Burr, T.; Vnuk, D.R. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940748—40: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE94016207. Source: OSTI; NTIS; INIS; GPO Dep. 

We have begun to quantify the ability of acoustic resonance 
spectroscopy (ARS) to detect the removal and replacement of the 
lid of a simulated special nuclear materials drum. Conceptually, the 
acoustic spectrum of a container establishcs a baseline fingerprint, 
which we refer to as an intrinsic seal, for the container. Simply 
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removing and replacing the lid changes some of the resonant fre- 
quencies because it is impossible to exactly duplicate all of the 
stress patterns between the lid and container. Preliminary qualita- 
tive results suggested that the ARS intrinsic seal could discriminate 
between cases where a lid has or has not been removed. The 
present work is directed at quantifying the utility of the ARS intrinsic 
seal technique, including the technique’s sensitivity to “nuisance” 
effects, such as temperature swings, movement of the container, 
and placement of the transducers. These early quantitative tests 
support the potential of the ARS intrinsic seal application, but also 
reveal a possible sensitivity to nuisance effects that could limit en- 
vironments or conditions under which the technique is effective. 


29469 (LA-UR-94-2501) The synchronous active neutron 
detection assay system. Pickrell, M.M.; Kendall, P.K. Los Alamos 
National Lab., NM (United States). [1994]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940748—49: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94016089. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have begun to develop a novel technique for active neutron 
assay of fissile material in spent nuclear fuel. This approach will 
exploit a 14-MeV neutron generator developed by Schlumberger. 
The technique, termed synchronous active neutron detection 
(SAND), follows a method used routinely in other branches of 
physics to detect very small signals in presence of large back- 
grounds. Synchronous detection instruments are widely available 
commercially and are termed “lock-in” amplifiers. We have imple- 
mented a digital lock-in amplifier in conjunction with the 
Schlumberger neutron generator to explore the possibility of syn- 
chronous detection with active neutrons. The Schlumberger system 
can operate at up to a 50% duty factor, in effect, a square wave of 
neutron yield. Results are preliminary but promising. The system is 
capable of resolving the fissile material contained in a small frac- 
tion of the fuel rods in a cold fuel assembly; it also appears 
resilient to background neutron interference. The interrogating neu- 
trons appear to be non-thermal and penetrating. Work remains to 
fully explore relevant physics and optimize instrument design. 


29470 (LA-UR-94-2561) Accounting for segment correla- 
tions in segmented gamma-ray scans. Sheppard, G.A,; 
Prettyman, T.H.; Piquette, E.C. Los Alamos National Lab., NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940748-48: Institute of Nuclear Materials Management annual 
meeting, Naples, FL (United States), 17-20 Jul 1994). Order Num- 
ber DE94016096. Source: OSTI; NTIS; INIS; GPO Dep. 

In a typical segmented gamma-ray scanner (SGS), the detector’s 
field of view is collimated so that a complete horizontal slice or seg- 
ment of the desired thickness is visible. Ordinarily, the collimator is 
not deep enough to exclude gamma rays emitted from sample vol- 
umes above and below the segment aligned with the collimator. 
This can lead to assay biases, particularly for certain radioactive- 
material distributions. Another consequence of the collimator’s low 
aspect ratio is that segment assays at the top and bottom of the 
sample are biased low because the detector’s field of view is not 
filled. This effect is ordinarily countered by placing the sample on a 
low-Z pedestal and scanning one or more segment thicknesses be- 
low and above the sample. This takes extra time, however, We 
have investigated a number of techniques that both account for cor- 
related segments and correct for end effects in SGS assays. Also, 
we have developed an algorithm that facilitates estimates of assay 
precision. Six calculation methods have been compared by evalu- 
ating the results of thousands of simulated, assays for three types 
of gamma-ray source distribution and ten masses. We will report 
on these computational studies and their experimental verification. 


29471 (PNL-SA-23795) Neutron-sensing scintillating glass 
optical fiber detectors. Bliss, M.; Reeder, P.L.; Craig, R.A. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-940748-84: Institute of Nuclear Materi- 
als Management annual meeting, Naples, FL (United States), 
17-20 Jul 1994). Order Number DE94017463. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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Pacific Northwest Laboratory (PNL) has developed and tested 
the highest-transmission neutron-sensing glass fibers reported in 
the open literature to date. By developing glass compositions 
specifically for fiber drawing and by using superior oxidationstate 
controls and rapid quenching, PNL produces, fiber with useful 
lengths in excess of 200 cm. These long fibers can be used in de- 
tectors. Test results on the fibers used as a form-fitting detector 
around a small storage container containing neutron and gamma 
ray sources are reported. Excellent neutron-gamma ray discrimina- 
tion has been achieved. These neutron-sensing glass optical fibers 
provide for new methods for monitoring the inventory of, preventing 
the diversion of, and detecting the unauthorized transport of sensi- 
tive nuclear materials. As such, it represents a significant potential 
element in countering the threat of nuclear terrorism. 


29472 (PNL-SA-24739) Optical fiber smart structures ap- 
plied to secure containers. Sliva, P.; Gordon, N.R.; Stahl, K.A.; 
Simmon, K.L.; Anheier, N.C. Pacific Northwest Lab., Richland, WA 
(United States). Jul 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
940748-83: Institute of Nuclear Materials Management annual 
meeting, Naples, FL (United States), 17-20 Jul 1994). Order Num- 
ber DE94017478. Source: OSTI; NTIS; GPO Dep. 

A prototype secure container was prepared that uses continually 
monitored optical fiber as the smart structure. A small (~7.6 cm x 
10.2 cm x 12.7 cm), matchbox-shaped container consisting of an 
inner drawer within an outer shell was fabricated from polymer 
resin. The optical fiber was sandwiched between additional non- 
optical, strength-promoting fibers and embedded into the polymer. 
The additional non-optical fiber provides strength to the container, 
protects the optical fiber from damage, hides the fiber and acts as 
a decoy. The optical fiber was wound with a winding density such 
that a high probability of fiber damage would be expected if the 
container was penetrated. 


29473 (SAND-—94-0622C) Standards for a nonstandard in- 
dustry. Spencer, D.D. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940748-27: Institute of Nuclear Materials Management annual 
meeting, Naples, FL (United States), 17-20 Jul 1994). Order Num- 
ber DE94015760. Source: OSTI; NTIS; GPO Dep. 

This paper will address recent efforts by the Department of En- 
ergy (DOE) to develop standards related to physical security. 
Physical security is a nonstandardized industry, with standards only 
beginning to be developed. Even where there are security stan- 
dards, few means of product and system certification exist; 
compare this to safety where an Underwriters’ Laboratories (UL) 
certification mark is considered a must. As a result, security prod- 
ucts and systems performance often prove unsatisfactory. Efforts 
are underway at Sandia National Laboratories to develop perfor- 
mance testing standards for physical security systems and to 
establish a means of certification against those and other related 
standards. This should make physical protection more cost effective 
and of higher reliability in the Department of Energy and elsewhere. 
This paper will briefly describe the problem as well as the back- 
ground of the DOE standardization initiative, give a brief glimpse 
into both standardization and certification, describe Sandia's activi- 
ties in this regard, list basic principles of standardization, discuss 
the relevant players in US standardization, and describe how stan- 
dards can help solve some of the physical security problems. 


29474 (SAND-94-0755C) Seals development and evalua- 
tion. Waddoups, |.G.; Horton, P.R.V. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940748-26: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94015792. Source: OSTI; NTIS; GPO 
Dep. 

This paper discusses Sandia’s support of DOE's domestic seals 
program. Testing was conducted on several pressure sensitive 
seals and a few wire loop seals currently in use as well as on a 
few new seals. The testing on new seals concentrated on loop 
seals and included two fiber optic seals and a recently available 
wire loop seal being considered for use. Environmental, handling 





and vulnerability testing were conducted. The standardized testing 
approach used and the results of the testing are summarized. The 
status of evaluations for using higher security active and passive 
seals for domestic applications is also presented. The conclusion 
of the testing -of seals currently in use is that, even though there is 
some variability in their ability to meet all the test criterion, they are 
all generally acceptable by the test standards used. The motivation 
for evaluating higher security seals is to ascertain if seals could be 
used in broader domestic environment and result in improved cost- 
effectiveness. 


29475 (SAND-94-0756C) Using vulnerability assessments 
to design facility safeguards and security systems. Snell, M.; 
Jaeger, C. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940748— 
34: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94015789. Source: OSTI; NTIS; GPO Dep. 

The Weapons Complex Reconfiguration (WCR) Program is 
meant to prepare the Department of Energy (DOE) weapons com- 
plex to meet the needs of the next century through construction of 
now facilities or upgrades-in-place at existing facilities. This paper 
describes how a vulnerability (VA) was used to identify potential 
S&S features for the conceptual design for a plutonium storage fa- 
cility as part of the WCR Program. We distinguish those features of 
the design that need to be investigated at the conceptual stage 
from those that can be evaluated later. We also examined what 
protection features may allow reduced S&S operating costs, with 
the main focus on protective force costs. While some of these con- 
cepts hold the promise for significantly reducing life-cycle protective 
force costs, their use depends on resolving long-standing tradeoffs 
between S&S and safety, which are discussed in the study. 


29476 (SAND-94-0758C) New PAMTRAK video and inter- 
face capabilities. Anspach, J. (EG and G Energy Measurements, 
Inc., Albuquerque, NM (United States). Kirtland Operations). San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940748-28: institute of Nu- 
clear Materials Management annual meeting, Naples, FL (United 
States), 17-20 Jul 1994). Order Number DE94015793. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) mission is changing due to the 
number of nuclear weapon reductions by the United States and the 
former Soviet Union, and increasing long-term storage require- 
ments for DOE sites. New techniques to ensure the integrity of 
special nuclear material (SNM) in storage are available to sites to 
supplement manual physical inventories, thus allowing them to de- 
crease operating costs while keeping radiation exposure at minimal 
levels. To help ensure the integrity of SNM Sandia National Labo- 
ratories has developed a generic, real time, personnel tracking and 
material monitoring system named PAMTRAK. PAMTRAK can 
significantly reduce the number of required manual physical inven- 
tories at DOE sites while increasing assurance that an insider has 
not diverted or stolen material. This paper describes two new 
capabilities that we have recently added to PAMTRAK; a video mo- 
tion detection subsystem, and a communication interface to other 
systems. 


29477 (SAND-—94-1344C) Statistical process control testing 
of electronic security equipment. Murray, D.W.; Spencer, D.D. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410105-2: Institute of Electri- 
cal and Electronics Engineers international Carnahan conference 
on security technology, Albuquerque, NM (United States), 12-14 
Oct 1994). Order Number DE94012923. Source: OSTI; NTIS; GPO 
Dep. 

Statistical Process Control testing of manufacturing processes 
began back in the 1940’s with the development of Process Control 
Charts by Dr. Walter A. Shewart. Sandia National Laboratories has 
developed an application of the SPC method for performance test- 
ing of electronic security equipment. This paper documents the 
evaluation of this testing methodology applied to electronic security 
equipment and an associated laptop computer-based system for 
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obtaining and analyzing the test data. Sandia developed this SPC 
sensor performance testing method primarily for use on portal 
metal detectors, but, has evaluated it for testing of an exterior in- 
trusion detection sensor and other electronic security devices. This 
method is an alternative to the traditional binomial (alarm or no- 
alarm) performance testing. The limited amount of information in 
binomial data drives the number of tests necessary to meet regula- 
tory requirements to unnecessarily high levels. For example, a 
requirement of a 0.85 probability of detection with a 90% confi- 
dence requires a minimum of 19 alarms out of 19 trials. By 
extracting and analyzing measurement (variables) data whenever 
possible instead of the more typical binomial data, the user be- 
comes more informed about equipment health with fewer tests (as 
low as five per periodic evaluation). 


29478 (SAND-94-1350C) Low cost Image Transmission 
System. Skogmo, D. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9410105—1: Institute of Electrical and Electronics Engineers 
international Carnahan conference on security technology, Albu- 
querque, NM (United States), 12-14 Oct 1994). Order Number 
DE94012916. Source: OSTI; NTIS; GPO Dep. 

Throughout the Department of Energy (DOE) complex, sites pro- 
tect themselves with intrusion detection systems. Some of these 
systems have sensors in remote areas. These sensors frequently 
alarm — not because they have detected a terrorist skulking around 
the area, but because they have detected a horse, or a dog, or a 
bush moving in the breeze. Even though the local security force is 
99% sure there is no real threat, they must assess each of these 
nuisance or false alarms. Generally, the procedure consists of 
dispatching an inspector to drive to the area and make an assess- 
ment. This is expensive in terms of manpower and the assessment 
is not timely. Often, by the time the inspector arrives, the cause of 
the alarm has vanished. A television camera placed to view the 
area protected by the sensor could be used to help in this assess- 
ment, but this requires the installation of high-quality cable, optical 
fiber, or a microwave link. Further, to be of use at the present time, 
the site must have had the foresight to have installed these facili- 
ties in the past and have them ready for use now. What is needed 
is a device to place between the television camera and a modem 
connecting to a low-bandwidth channel such as radio or a tele- 
phone line. This paper discusses the development of such a 
device: an Image Transmission System, or ITS. 


29479 (UCRL-ID—118310) Some ideas for next-generation 
controlled nuclear materials accountability techniques. Brough, 
W.; Parrish, C. Lawrence Livermore National Lab., CA (United 
States). Aug 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94018172. Source: OSTI; NTIS; INIS; GPO Dep. 

Current DOE regulations for Controlled Nuclear Materials (CNM) 
management have particular accounting problems that have be- 
come more evident as computer systems have been designed and 
programmed to automate the materials accounting functions. Some 
valuable detailed accounting information is lost with current ac- 
counting procedures and some aspects of the procedures are more 
complicated than need be. In February, 1988, the authors first rec- 
ommended that the basic concepts of CNM accountability be 
reviewed, with particular emphasis on developing an Isotopic ac- 
countability system as opposed to the present Material-type 
accountability system. A parallel effort to review the materials mea- 
surement program would also be desirable. 


29480 (UCRL-JC—116145) Advanced concepts for gamma- 
ray isotopic analysis and instrumentation. Buckley, W.M.; 
Carlson, J.B. Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940748— 
78: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94016610. Source: OSTI; NTIS; INIS; GPO Dep. 

The Safeguards Technology Program at the Lawrence Livermore 
National Laboratory is developing actinide isotopic analysis tech- 
nologies in response to needs that address issues of flexibility of 
analysis, robustness of analysis, ease-of-use, automation and 
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portability. Recent developments such as the Intelligent Actinide 
Analysis System (IAAS), begin to address these issues. We are 
continuing to develop enhancements on this and other instruments 
that improve ease-of-use, automation and portability. Requests to 
analyze samples with unusual isotopics, contamination, or contain- 
ers have made us aware of the need for more flexible and robust 
analysis. We have modified the MGA program to extend its pluto- 
nium isotopic analysis capability to samples with greater *47Am 
content or U isotopics. We are looking at methods for dealing with 
tantalum or lead contamination and contamination with high-energy 
gamma emitters, such as **°U. We are looking at ways to allow the 
program to use additional information about the sample to further 
extend the domain of analyzable samples. These unusual analyses 
will come from the domain of samples that need to be measured 
because of complex reconfiguration or environmental cleanup. 


29481 (WSRC-MS-—94-0346) Non-destructive evaluation of 
nuclear material storage container integrity using an acoustic 
technique. Miller, R.F. (Westinghouse Savannah River Co., Aiken, 
SC (United States)); Pechersky, M.J.; Raju, P.K. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-941142-11: American Society of Me- 
chanical Engineers’ winter annual meeting, Chicago, IL (United 
States), 9-11 Nov 1994). Order Number DE94014871. Source: 
OST}; NTIS; INIS; GPO Dep. 

A non-intrusive method for determining the gas mixture in a 
sealed container using acoustics has been conceived. Analysis has 
shown that it is possible to both excite the acoustic resonance of 
the gas cavity, and detect when resonance occurs from the outside 
surface of the container. The resonant frequency of the acoustic 
cavity is dependent on the molecular weight of the gas that fills it. 
A change in the mixture of gases within the cavity alters the gas 
molecular weight and can produce a detectable change in the res- 
onant frequency of the cavity. This concept provides a method of 
monitoring and/or analyzing the gas mixture in a sealed container 
without taking physical samples. An advantage of this technique is 
that it eliminates safety and contamination risks associated with 
breaching a pressure boundary and taking a sample of potentially 
hazardous gases in order to monitor or analyze the mixture. 
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29482 (DOE/RL—94-05) 1993 Toxic Chemical Release In- 
ventory: Emergency Planning and Community Right-To-Know 
Act of 1986, Section 313. USDOE Richland Operations Office, 
WA (United States). Jul 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94018163. Source: 
OSTI; NTIS; GPO Dep. 

Section 313 of the Emergency Planning and Community Right- 
To-Know-Act of 1986 (EPCRA) requires the annual submittal of 
toxic chemical release information to the US Environmental Protec- 
tion Agency. The following document is the July 1994 submittal of 
the Hanford site EPCRA Toxic Chemical Release Inventory (TRI) 
Report. Included is a Form R for chlorine, the sole chemical used 
in excess of the established regulatory thresholds at the Hanford 
Site by the US Department of Energy, Richland Operations Office 
and its contractors during Calendar Year 1993. Only those facilities 
that fall within the Standard Industrial Classification (SIC) code 
range of 20 through 39 are subject to mandatory reporting under 
EPCRA, Section 313. However, on August 3, 1993, Executive Or- 
der 12856 was signed, requiring all federal agencies and facilities 
to comply with pollution prevention and emergency planning and 
community right-to-know provisions established by Section 313 of 
EPCRA and Section 6607 of the Pollution Prevention Act of 1990, 
without restriction to the specified SIC Codes. The report format re- 
quires identification of the facility SIC Code in the TRI Report. 
Application of definitions and requirements provided in Title 40, 
Code of Federal Regulations Part 372.22 has led to the adoption 
of SIC Code 9999, Nonclassifiable Establishments, as the primary 
Hanford Site SIC Code for EPCRA regulatory assessments. The 
SIC Code 9999 determination is based on a broad analysis of the 
current mission of the Hanford Site which includes environmental 
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and waste management, demonstration and application of ad- 
vanced remediation technologies, and environmental restoration. 


29483 (EUR-—14927, pp. 1163-1168) Health hazards of radi- 
ation to the population. Despres, A. (CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. (In French, English). Contract Bi6-122. 
In Radiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Three contributions to the project are presented. Subproject 1 fo- 
cuses on the databases within the EUROGRID network, and the 
decision aid system for radiation health hazard evaluation. Subpro- 
ject 2 is directed toward the comparison of evaluation methods for 
chemical and radiological health hazards. The objective of subpro- 
ject 3 is to propose methods or recommendations for the treatment 
of subjectivities in risk perception and risk management concerning 
radiological health hazards. (R.P.) 9 refs. 


29484 (IAEA-TECDOC-—750) Interim guidance for the safe 
transport of reprocessed uranium. International Atomic Energy 
Agency, Vienna (Austria). Jun 1994. 75p. Order Number 
DE94634262. Source: OSTI; NTIS (US Sales Only); INIS. 

Increasingly reprocessed uranium is being used for the fabrica- 
tion of nuclear fuel elements. Different intermediate reprocessing 
steps are carried out at different locations. Therefore, transporta- 
tion of uranium material is necessary. Due to the difference in 
isotope composition of reprocessed uranium then unirradiated ura- 
nium a doubt is casted on the presumption that packages used for 
the transport of unirradiated uranium are automatically suitable for 
reprocessed uranium compounds. The Standing Advisory Group on 
the Safe Transport of Radioactive Material (SAGSTRAM) recom- 
mended that the issue be reviewed by consultants and that a 
document be developed that would give guidance to users of the 
Regulations. This TECDOC is the result of the endeavors of the 
experts convened at two Consultants Services meetings. It con- 
tains guidance on the provisions in the current Regulations as well 
as proposals for changes to the new Revised Edition whose publi- 
cation is planned for 1996. This document demonstrates that under 
the present Transport Regulations it is possible in most cases to 
ship reprocessed uranium compounds in the same packages as 
unirradiated uranium compounds. In few cases a more stringent 
package type is required. 8 refs, 22 figs, 19 tabs. 


29485 (INIS-XN-506) Radiation Control Regulation 1993. 
Australia. 1993. 23p. Order Number DE94635396. Source: OST]; 
NTIS (US Sales Only); INIS. 

Published in Gazette No 94 of 27 August 1993. 

This Regulation (No. 434-1993) was made in pursuance of the 
Radiation Control Act 1990 and replaces the Active Substances 
Regulations 1959 repealed by the Act. It entered into force on 1 
September 1993. The Regulation specifies that the technical radia- 
tion protection definitions have the same meaning as in the 1990 
recommendations. The Regulation provides for the licensing of per- 
sons to use radioactive substances and radiation apparatus. It 
prescribes activities which may only be carried out by an accred- 
ited radiation expert and regulates the use of radiation apparatus 
and radioactive substances as well as the disposal and transport of 
radiation apparatus and radioactive substances. (NEA). 


29486 (INIS-XN-—509) Royal Order amending Royal Order 
of 28 February 1963 laying down general regulations for pro- 
tection of the population and workers against the hazards of 
ionizing radiation. Belgium. 7 Sep 1993. 5p. (In French). Order 
Number DE94635397. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Moniteur Belge of 15 October 1994. 

This amendment concerns the conversion into national law of 
Community Directive 84/466/Euratom of 3 September 1984 laying 
down basic measures for radiation protection of persons undergo- 
ing medical examinations or treatment. The Order entered into 
force on the date of its publication. (NEA). 


29487 (INIS-XN-510) Royal Order amending Royal Order 
of 28 February 1963 laying down general regulations for pro- 
tection of the population and workers against the hazards of 





ionizing radiation. Belgium. 23 Dec 1993. 4p. (In French). Order 
Number DE94635398. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Moniteur Belge of 2 February 1994. 

This amendment relates to inclusion in national law of Commu- 
nity Directive 85/337/EEC of 27 June 1985 on the assessment of 
the effects of certain public and private projects on the environ- 
ment. Henceforth applicants for a licence for a nuclear facility must 
send a report assessing its effects on the environment. The Order 
entered into force on the date of its publication. (NEA). 


29488 (INIS-XN-511) Order of 21 January 1994 approving 
the organisations authorised to train in radiation protection 
the competent person mentioned in Section 17 of Decree No. 
86-1103 of 2 October 1986. France. 21 Jan 1994. 2p. (In French). 
Order Number DE94635399. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in Journal Officiel de la Republique francaise of 9 
february 1994. 

This Order approves organisations authorised to train in radiation 
protection the persons responsible for surveillance in that field. The 
Order grants such competence to certain organisations for a period 
of one to three years, as from 1 January 1994, in the medical and 
the industrial fields. (NEA). 


29489 (INIS-XN-512) Order of 20 September 1993 amend- 
ing the Order of 26 March 1982 on protection and control of 
nuclear materials during transport. France. 20 Sep 1993. ip. (in 
French). Order Number DE94635401. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise of 30 
September 1993. 

This Order amends and supplements the system for the trans- 
port of nuclear materials laid down by the 1982 Order. Two new 
provisions have been inserted. The first specifies that in the event 
of an accident or an incident occurring during the transport of nu- 
clear materials which implies a radiological risk, the Central Service 
for Proteciton against lonizing Radiation (SCPRI) must be notified 
immediately. The other provision specifies that the transport vehicle 
must be equipped with a means of communication so as to inform 
the Institute for Protection and Nuclear Safety (IPSN) about the 
main stages of the operation. (NEA). 


29490 (INIS-XN—516) Order of 23 March 1993 on treatment 
by ionizing radiation of camemberts made with untreated milk. 
France. 23 Mar 1993. ip. (In French). Order Number DE94635400. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise of 27 
March 1993. 

This Order lays down the conditions for the sale and marketing 
of camembert cheese treated by ionizing radiation. (NEA). 


29491 (INIS-XN-519) Act No. 146 of 22 February 1994 
laying down provisions for implementing the obligations stem- 
ming from Italy’s membership in the European Communities - 
Community Law for 1993. Italy. 22 Feb 1994. 4p. (in Italian). Or- 
der Number DE94636722. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in Gazzetta Officiale della Repubblica italiana No. 52 
of 4 March 1994. 

This Act enables the Italian Government to adopt Decrees aimed 
at fulfilling Italy’s obligations as a European Union Member State. 
The Directives on the operational protection of outside workers ex- 
posed to the risk of ionizing radiation and on the supervision and 
control of shipment of radioactive waste between Member States 
within 12 months of the adoption of this Act. The time-limit has 
therefore been fixed for March 1995. (NEA). 


29492 (NUREG-0750-Vol.39-No.6) Nuclear Regulatory Com- 
mission issuances: Volume 39, Number 6. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Jun 1994. 112p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
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Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). Issuances of the Nuclear Regulatory Commission 
include: (1) Advanced Medical Systems, Inc.; (2) Henry Allen, Di- 
ane Marrone, and Susan Settino; and (3) Westinghouse Electric 
Corporation. Issuances of the Atomic Safety and Licensing Boards 
include: (1) Sequoyah Fuels Corporation and General Atomics 
Corporation and (2) Umetco Minerals Corporation. Issuances of Di- 
rector’s Decisions include: (1) Advanced Medical Systems, Inc., 
and (2) Boston Edison Company and all boiling water reactors. 
The summaries and headnotes preceding the opinions reported 
herein are not to be deemed a part of those opinions or have any 
independent legal significance. 


29493 (NUREG-—1460-Rev.1) Guide to NRC reporting and 
recordkeeping requirements: Compiled from requirements in 
Title 10 of the U.S. Code of Federal Regulations as codified on 
December 31, 1993; Revision 1. Collins, M.; Shelton, B. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Information Resources Management. Jul 1994. 245p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This compilation includes in the first two sections the reporting 
and recordkeeping requirements applicable to US Nuclear Regula- 
tory Commission (NRC) licensees and applicants and to members 
of the public. It includes those requirements codified in Title 10 of 
the code of Federal Regulations, Chapter 1, on December 31, 
1993. It also includes, in a separate section, any of those require- 
ments that were superseded or discontinued between January 
1992 and December 1993. Finally, the appendix lists mailing and 
delivery addresses for NRC Headquarters and Regional Offices 
mentioned in the compilation. The Office of Information Resources 
Management staff compiled this listing of reporting and recordkeep- 
ing requirements to briefly describe each in a single document 
primarily to help licensees readily identify the requirements. The 
compilation is not a substitute for the regulations, and is not in- 
tended to impose any new requirements or technical positions. It is 
part of NRC's continuing efforts to comply with the Paperwork Re- 
duction Act of 1980 and the Office of Management and Budget 
regulations that mandate effective and efficient Federal information 
resources management programs. 
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29494 (INIS-mf—13960, [pp. 17]}) D20 production by laser- 
induced selective multiphonon decomposition. lvanco, M. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); McRae, G.A.; McAlpine, R.D. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
1. Order Number DE94633748. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Laser isotope separation of deuterium can be achieved by selec- 
tive multiphoton photochemical decomposition of halogenated or 
other molecules using a laser tuned to a wavelength which will split 
off only the desired isotopic form of hydrogen. Suitable target 
molecules may include chloroform, 1-bromo-2-fluoroethane, 1,1,1- 
trichloroethane, t-butyl methyl ether, t-butyl bromide, and t-butyl 
chloride. Although the process has not yet attained industrial appli- 
cation, a preliminary cost analysis suggests that this new process 
for heavy water production would be competitive with building a 
new Girdler Sulphide plant. 21 refs., 3 figs. 


29495 (INIS-mf-13961, [pp. 6]) Gas chromatograph isotope 
separation system for Kernforschungszentrum Karlsruhe 
GmbH. Torr, K.G. (EG and G Labserco, Oakville, ON (Canada)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 


ERA Vol. 19, No. 11 91 





07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0701 Physical Isotope Separation 


of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Canadian Fusion Fuels Technology Project is under contract 
to supply a tritium recovery system to the Tritium Laboratory (TLK) 
at the Kernforschungszentrum Karlsruhe, Germany. This patented 
recovery system has been designed and developed in Canada by 
Ontario Hydro Research, and is being fabricated by EG and G 
Labserco, AECL-SPEL, and E.S. Fox Ltd. The hydrogen Isotope 
Separation System (ISS), which utilizes gas chromatography, will 
become an integral part of the service systems in the TLK. Its 
basic function will be to separate any mixture of tritium-bearing hy- 
drogen isotopes, which might result from various experiments in 
the laboratory, into distinct isotope product groups. The isotopes 
are to be retained on five uranium beds, which can be regenerated 
to allow the tritium to be re-used in the TLK. The ISS is designed 
to be capable of operating continuously in a fully automatic mode 
as a batch processor. 1 fig. 


29496 (UCRL-JC—116205) Monitoring PVD metal vapors 
using laser absorption spectroscopy. Braun, D.G.; Ankiam, 
T.M.; Berzins, L.V.; Hagans, K.G. Lawrence Livermore National 
Lab., CA (United States). Apr 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9405139-4: 1994 international American Vacuum Society 
users conference, Boston, MA (United States), 2-13 May 1994). 
Order Number DE94018455. Source: OSTI; NTIS; GPO Dep. 
Laser absorption spectroscopy (LAS) has been used by the 
Atomic Vapor Laser Isotope Separation (AVLIS) program for over 
10 years to monitor the co-vaporization of uranium and iron in its 
separators. During that time, LAS has proven to be an accurate 
and reliable method to monitor both the density and composition of 
the vapor. It has distinct advantages over other rate monitors, in 
that it is completely non-obtrusive to the vaporization process and 
its accuracy is unaffected by the duration of the run. Additionally, 
the LAS diagnostic has been incorporated into a very successful 
process control system. LAS requires only a line of sight through 
the vacuum chamber, as all hardware is external to the vessel. 


The laser is swept in frequency through an absorption line of 
interest. In the process a baseline is established, and the line inte- 
grated density is determined from the absorption profile. The 
measurement requires no hardware calibration. Through a proper 
choice of the atomic transition, a wide range of elements and den- 


sities have been monitored (e.g. nickel, iron, cerium and 
gadolinium). A great deal of information about the vapor plume can 
be obtained from the measured absorption profiles. By monitoring 
different species at the same location, the composition of the vapor 
is measured in real time. By measuring the same density at differ- 
ent locations, the spatial profile of the vapor plume is determined. 
The shape of the absorption profile is used to obtain the flow 
speed of the vapor. Finally, all of the above information is used 
evaluate the total vaporization rate. 


29497 (WSRC-RP-94-593) Qualification of reserve RTF Pd/ 
Z: Task technical plan. Mosley, W.C. Westinghouse Savannah 
River Co., Aiken, SC (United States). 16 Jun 1994. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94017804. Source: OSTI; NTIS; 
GPO Dep. 

Palladium deposited on zeolite (Pd/Z) used in the Purge Stripper 
System in the Replacement Tritium Facility (RTF) was produced 
using tetraamminepalladium (Il) nitrate and 4x8 mesh beads of 
Type 4A zeolite. In March 1991, RTF requested that an additional 
100 liters of Pd/Z be procured as reserve material, half by ETS 
and half from lonex Research Corp. Objective of this activity is to 
confirm that Reserve RTF Pd/Z meets the technical requirements 
of the Specification WCM-4 for procurement of Pd/Z. 


29498 (WSRC-TR-92-368) Quantification of tritium “heels” 
and isotope exchange mechanisms in La-Ni-Al tritides. Wer- 
mer, J.R. Westinghouse Savannah River Co., Aiken, SC (United 
States). 27 Jul 1992. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94017540. Source: OSTI; NTIS; INIS; GPO Dep. 

Formation of tritium heels in LANA (LaNis_,Alx) 0.30 (x=0.30) 
and 0.75 tritides was quantified; size of the heel is dependent on 
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storage and processing conditions. Absorption-desorption cycling of 
the tritide beds mitigates formation of the tritium heel and can re- 
duce its size. The higher pressure material LANA 0.30 showed 
slower heel formation than LANA 0.75; this allows more tritium to 
be removed at the maximum processing temperature. In plant ap- 
plication, LANA 0.30 beds are used as compressors; except during 
compressor operation, their aging will be very slow. Tritium heel re- 
moval by D exchange was demonstrated. Absorption-desorption 
cycling during an exchange cycle does not improve the exchange 
efficiency. Residual tritium can be removed to very low levels. For 
a tritide bed scheduled for removal from the process, a final tritium 
level can be estimated based on the number of D exchange cy- 
cles. 13 refs, 8 figs, 6 tabs. 


0702 Radiation Sources 
Refer also to citation(s) 30020, 30425, 30676, 30679 


29499 (BNL—60678) 5 MW pulsed spallation neutron 
source, Preconceptual design study. Brookhaven National Lab., 
Upton, NY (United States). Jun 1994. 210p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94017163. Source: OSTI; NTIS; INIS; GPO Dep. 
This report describes a self-consistent base line design for a 5 
MW Pulsed Spallation Neutron Source (PSNS). It is intended to 
establish feasibility of design and as a basis for further expanded 
and detailed studies. lt may also serve as a basis for establishing 
project cost (30% accuracy) in order to intercompare competing de- 
signs for a PSNS not only on the basis of technical feasibility and 
technical merit but also on the basis of projected total cost. The 
accelerator design considered here is based on the objective of a 
pulsed neutron source obtained by means of a pulsed proton beam 
with average beam power of 5 MW, in x 1 psec pulses, operating 
at a repetition rate of 60 Hz. Two target stations are incorporated 
in the basic facility: one for operation at 10 Hz for long-wavelength 
instruments, and one operating at 50 Hz for instruments utilizing 
thermal neutrons. The design approach for the proton accelerator 
is to use a low energy linear accelerator (at 0.6 GeV), operating at 
60 Hz, in tandem with two fast cycling booster synchrotrons (at 3.6 
GeV), operating at 30 Hz. It is assumed here that considerations of 
cost and overall system reliability may favor the present design ap- 
proach over the alternative approach pursued elsewhere, whereby 
use is made of a high energy linear accelerator in conjunction with 
a de accumulation ring. With the knowledge that this alternative de- 
sign is under active development, it was deliberately decided to 
favor here the low energy linac-fast cycling booster approach. 
Clearly, the present design, as developed here, must be carried to 
the full conceptual design stage in order to facilitate a meaningful 
technology and cost comparison with alternative designs. 


29500 (CONF-941142-3) Updated pipe break analysis for 
Advanced Neutron Source Reactor conceptual design. Wendel, 
M.W.; Chen, N.C.J.; Yoder, G.L. Oak Ridge National Lab., TN 
(United States). [1994]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Ameri- 
can Society of Mechanical Engineers’ winter annual meeting; 
Chicago, IL (United States); 9-11 Nov 1994. Order Number 
DE94010125. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Neutron Source Reactor (ANSR) is a research re- 
actor to be built at the Oak Ridge Nationai Laboratory that will 
supply the highest continuous neutron flux levels of any reactor in 
the world. It uses plate-type fuel with high-mass-flux and highly 
subcooled heavy water as the primary coolant. The Conceptual 
Safety Analysis for the ANSR was completed in June 1992. The 
thermal-hydraulic pipe-break safety analysis (performed with a spe- 
cialized version of RELAP5/MOD3) focused primarily on 
double-ended guillotine breaks of the primary piping and some 
core-damage mitigation options for such an event. Smaller, instan- 
taneous pipe breaks in the cold- and hot-leg piping were also 
analyzed to a limited extent. Since the initial analysis for the con- 
ceptual design was completed, several important changes to the 
RELAPS5 input model have been made reflecting improvements in 
the fuel grading and changes in the elevation of the primary 
coolant pumps. Also, a new philosophy for pipe-break safety analy- 
sis (similar to that adopted for the New Production Reactor) 





accentuates instantaneous, limited flow area pipe-break accidents 
in addition to finite-opening-time, double-ended guillotine breaks of 
the major coolant piping. This paper discloses the results of the 
most recent instantaneous pipe-break calculations. 


29501 (EUR-14927, pp. 175-189) Calculation and measure- 
ment of doses from particulate radioactive source. Charles, 
M.W. (Nuclear Electric pic., Dublin (United Kingdom)); Patau, J.P.; 
Herbaut. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi7-021. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of this project is to produce standard, idealized hot par- 
ticle (initially Co-60) sources for dose measurements by several 
techniques. These dose measurements will be compared with 
Monte Carlo code and wideiy used semi-empirical tabular methods 
of dose evaluation. It should then be possible to recommend suit- 
able methods for dose evaluation in order to interpret biological 
and epidemiological data, and to guide routine monitoring of hot 
particle exposures. The objectives and results of the three contribu- 


tions to the project for the reporting period are presented. (R.P.) 14 
refs., 5 figs., 7 tabs. 


29502 (LA-12817-PR) Heat source technology programs 
monthly progress report, February 1994. George, T.G. (comp.). 
Los Alamos National Lab., NM (United States). Jul 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94015932. Source: 
OSTI; NTIS; GPO Dep. 

This monthly report describes activities performed in support of 
Cassini fueled-clad production and studies related to the use of 
238 PuO. in radioisotope power systems carried out for the Office of 
Special Applications of the US Department of Energy (DOE) by 
Los Alamos National Laboratory (LANL). Most of the activities de- 
scribed are ongoing; the results and conclusions described may 
change as the work progresses. 
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09 BIOMASS FUELS 


29503 (NUTEK-R-94-16) Energy crops -94. Hadders, G. 
(Swedish Inst. of Agricultural Engineering, Uppsala (Sweden)). 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). Jun 1994. 56p. (in Swedish). Or- 
der Number DE94790829. Source: OSTI; NTIS. 

Sweden has approximately 500 000 hectares more cultivated 
land than is needed to produce food supplies that can be marketed 
within the country. This corresponds to barely one fifth of the total. 
To grow short rotation forest on the main part of this area would 
produce about 20 TWh (70 PJ) of fuel. The Federation of Swedish 
Farmers (LRF) has estimated that a potential of 4 TWh is 
attainable by the year 2000 and 17 TWh by the year 2010. The uti- 
lization today is 0.1-0.2 TWh (0.4-0.7 PJ) and the greater part is 
used for production of district heating. The potential fuel production 
of the agricultural sector could easily be utilized within the country. 
The actual volume will be determined mainly by costs and prices. 
No major changes are expected regarding environmental effects 
from growing when turning the production from food supplies to en- 
ergy crops. Most of the expected changes are positive. At present, 
willow (short rotation forest) has the largest known net yield per 
unit area in Sweden, can be produced at a competitive cost and 
may be sold on an existing market for wood chips. Willow may also 
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become an important raw material for production of ethyl alcohol 
and methyl alcohol from wood. Reed Canary grass, Phalaris Arund- 
inacea, (energy grass) is an alternative for willow which, for several 
reasons, is not suitable to grow everywhere. To harvest Reed Ca- 
nary grass in the spring has worked out well in the northern and 
the middie parts of Sweden. Grain, the main surplus product, may 
be used for production of ethyl alcohol or for direct combustion. 
The advantage of a major use of grain for energy purposes is that 
the agricultural production system doesn’t have to be adjusted. 
Extraction of biogas from energy crops is considered only in along- 
term perspective. To begin with, society should utilize the potential 
of organic waste. Handling of by-product straw is well developed. 


0907 Resources 


Refer also to citation(s) 31074 


29504 (LUNBDS-NBBE-94-1039) Importance of soil solu- 
tion chemistry and land use to growth and distribution of four 
woodland grasses in south Sweden. Brunet, J. Lund Univ. (Swe- 
den). Dept. of Ecology. Jun 1994. 19p. Order Number 
DE94790835. Source: OSTI; NTIS. 

The main purpose of this study was to determine the effects of 
soil solution chemistry on growth and distribution of the grasses 
Festuca altissima, Hordelymus europaeus, Bromus benekenii and 
Bromus ramosus in south Swedish deciduous woodlands. Labora- 
tory experiments were combined with sampling of soil chemical 
field data. Particularly emphasized was the simulation of natural 
soil solution conditions in the experiments. To achieve this, a range 
of methods were adopted: Initially, woodland soils were used in 
growth experiments. Soil solutions were obtained by centrifugation 
of fresh woodland soil. Element concentrations and the share of 
free cationic Al out of the total Al concentration were measured. 
Based on these results, synthetic soil solutions were composed for 
growth experiments in flowing solution culture. | conclude from the 
results obtained, that high soil solution concentrations of H- or Al- 
ions are probably the most important factors which exclude the 
studied grasses from highly acidic solution. The degree H- and Al 
toxicity, however, depended on the base cation concentrations of 
the solution. The results confirm the concept of ion antagonism at 
uptake sites of the roots as a key mechanism of H- and Al-toxicity. 
Some additional factors which influence growth and distribution of 
the grasses were also considered. Historical studies indicate that 
their restricted distribution even in areas with favourable soil chemi- 
cal conditions may be related to a negative influence of former land 
use as wood-pasture or wood-meadow. Observations on permanent 
plots show that flowering, shoot production and seedling establish- 
ment are influenced by both rainfall and woodland management 
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29505 (DOE/CH/10093-297) Biofuels: Project summaries. 
National Renewable Energy Lab., Golden, CO (United States). Jul 
1994. 121p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE94006863. Source: OSTI; NTIS; GPO Dep. 

The US DOE, through the Biofuels Systems Division (BSD) is 
addressing the issues surrounding US vulnerability to petroleum 
supply. The BSD goal is to develop technologies that are competi- 
tive with fossil fuels, in both cost and environmental performance, 
by the end of the decade. This document contains summaries of 
ongoing research sponsored by the DOE BSD. A summary sheet 
is presented for each project funded or in existence during FY 
1993. Each summary sheet contains and account of project fund- 
ing, objectives, accomplishments and current status, and significant 
publications. 


29506 (NUTEK-R-94-13) Cuttings for short rotation energy 
forestry. Studies on harvesting techniques. Danfors, B. 
(Swedish Inst. of Agricultural Engineering, Uppsala (Sweden)). 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). Mar 1994. 33p. (in Swedish). 
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Project NUTEK 927119. Order Number DE94790828. Source: 
OST}; NTIS. 

With summary and discussion in English. 

During the winter of 1992/93, the Swedish Institute of Agricultural 
Engineering (Jordbrukstekniska institutet, JTI) conducted a limited 
technical work study into harvesting of Salix shoots for production 
of cuttings. The studies were conducted in connection with the nor- 
mal harvest of cuttings in different parts of Sweden. The harvested 
stands were of good quality throughout. Mechanized harvesting of 
cuttings has been done for several years by different growers in 
different ways. Each grower has often himself solved the technical 
problems involved with the mechanization of harvesting and pro- 
cessing the shoots into suitable cuttings. So far, relatively few 
actors have been active in this sector. Nonetheless, it has been 
assessed of importance to study working methods and technology 
at an early stage. This report consists of a summary of data, com- 
plemented with observations from the studies and a closing 
discussion with reflections and proposals on continued work. 
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Refer also to citation(s) 29029, 29532, 30182, 30229 
29507 (NEI-DK-1596) Drying of wood chips for the produc- 
tion of electric power and heating. Dansk Teknologisk Inst., 
Aarhus (Denmark); Hedeselskabet, Viborg (Denmark); Jysk-Fynske 
Elsamarbejde (ELSAM), Fredericia (Denmark); ELKRAFT A.m.b.A., 
Ballerup (Denmark). May 1994. 116p. (In Danish). Contract ENS- 
51161/93.0056. Order Number DE94790697. Source: OSTI; NTIS. 
A general description of drying methods, rotary drum, hot con- 
veyor, rotary oven, fluid bed and natural (in the open air) is given. 
Examples of methods of calculation related to energy balance and 
the cost of utilizing these types of drying methods are presented. It 
is stated that in Denmark today there is a capacity for drying 
200.000 tons of wood chips that could be sent to existing district 
heating plants and that this amount would exactly answer to their 
present consumption needs. The cheapest method is recom- 


mended to be rotary drum or hot conveyor drying at power plants. 
(AB) 


29508 (NEI-DK-1617) Further development and practical 
testing of methods for control and regulation of biomass con- 
version plants: Subproject: Operation of pilot system and 
monotoring of the methanogenic activities. Noergaard, P.; 
Vinge, M. Krueger, |. WasteSystems A/S, Soeborg (Denmark). Sep 
1993. 15p. (In Danish). Contract ENS-1383/91-0001. Order Num- 
ber DE94790726. Source: OSTI; NTIS. 

EFP-91. 

A pilot biomass conversion system consisting of an experimental 
and a control reactor of 5.4 cubic meters each were operated in 
order to investigate the effect of regulation based on the concentra- 
tion of volatile fatty acids. An experiment was carried out where 
carbohydrates were added and, following, the manure intake was 
regulated. Measurement of the activities within the two reactors re- 
vealed a relationship of conditions concerning an unstimulated 
activity and an activity after stimulation with 70 mM sodium acetate 
and the concentration of volatile fatty acids. Results indicated that 
measurement of methanogenic activity in systems with a low load 
level and a medium load level would be a practical method of mon- 
itoring the biological functioning of biomass conversion plants. The 
Monod-kinetic half-saturation constant Km for the conversion of 
acetic acid was determined as 14 mM. (AB) 


29509 (NEI-DK-1621) Summary of the project on further 
development and practical testing methods for control and 
regulation of biomass conversion plants. Noergaard, P.; Ahring, 
B.K.; Jungersen, G.; Norddahl, B. Krueger, |. Systems, Soeborg 
(Denmark); Danmarks Tekniske Univ. Lyngby (Denmark). Inst. for 
Bioteknologi; Dansk Teknologisk Inst., Taastrup (Denmark). 
Bioteknik; Bioscan A/S, Odense (Denmark). Jul 1994. 5p. (In Dan- 
ish). Order Number DE94790725. Source: OST!; NTIS. 

Summary of the results of a project on the further development 
and practical testing of methods for the control and regulation of 
biomass conversion plants. In relation to control based on mea- 
surement of volatile fatty acids (VFA), the automatic titration 
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equipment was developed and tested using an on-line method and 
was found to be satisfactory. A model for regulation, and the use 
of immuno probes, were developed and tested on a pilot plant. A 
control algorithm based on the principle of adaptive regulation and 
a simple model of the biological system was developed and tested 
in reactors. Carbohydrates were added. The take up of manures 
stopped when the concentration of VHAs rose and started again 
when it dropped to a predetermined level. The reactor's load 
increased but was more evenly distributed. Methane production in- 
creased. It was concluded that an adaptive regulation would result 
in a more stable production of methane when loads are irregular 
and temperatures vary. Organic overloading resulted in a higher 
concentration of VHA. Conditions concerning methane bacteria are 
described in addition to methanogenic activity. The installation and 
operating costs of the computerized control system are given. (AB) 


29510 (NREL/CP-470-6431) Proceedings of the 1994 DOE/ 
NREL Hydrogen Program Review, April 18-21, 1994, Liver- 
more, California. National Renewable Energy Lab., Golden, CO 
(United States). Jul 1994. 477p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. 
(CONF-9404194—: 1994 Department of Energy/National Renew- 
able Energy Laboratory (DOE/NREL) hydrogen program review 
meeting, Livermore, CA (United States), 18-21 Apr 1994). Order 
Number DE94011835. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy has conducted programs of re- 
search and development in hydrogen and related technologies 
since 1975. The current program, conducted in accordance with 
the DOE Hydrogen Program Plan FY 1993-FY 1997 published in 
June 1992, establishes program priorities and guidance for allocat- 
ing funding. The core program, currently under the Office of Energy 
Management, supports projects in the areas of hydrogen produc- 
tion, storage, and systems research. At an annual program review, 
each research project is evaluated by a panel of technical experts 
for technical quality, progress, and programmatic benefit. This Pro- 
ceedings of the April 1994 Hydrogen Program Review compiles all 
research projects supported by the Hydrogen Program during FY 
1994. For those people interested in the status of hydrogen tech- 
nologies, we hope that the Proceedings will serve as a useful 
technical reference. Individual reports are processed separately. 


29511 (SLU-MIKRO-R-59) The role of interspecies hydro- 
gen transfer on thermophilic protein and amino acid 
metabolism. Oerlygsson, J. Swedish Univ. of Agriculture, Uppsala 
(Sweden). Dept. of Microbiology. 1994. 44p. Order Number 
DE94790826. Source: OSTI; NTIS. 

The dynamics of thermophilic protein (peptone) degradation to 
fatty acids was followed in small-scale, semi-continuous, steady 
state, thermophilic enrichment cultures under methanogenic condi- 
tions. Although only 4-9% of the carbon was recovered in 
methane, methanogenesis was crucial both for the complete 
hydrolysis of peptone and the degradation of the amino acids re- 
leased. Under non-methanogenic conditions, the degradation of the 
branched-chain amino acids alanine, methionine and phenylala- 
nine, all known to be deaminated oxidatively, was partly inhibited. 
The degradation under these conditions was probably due to the 
Stickland reaction. During the degradation of several different 
amino acids with these peptone enrichment cultures, large differ- 
ences were found in both deamination rates and in amounts 
degraded between methanogenic and non-methanogenic condi- 
tions. Leucine, valine and alanine were completely degraded only 
under methanogenic conditions and at relatively low rates. Serine, 
threonine, cysteine and methionine were degraded under both 
methanogenic and non-methanogenic conditions. However, deami- 
nation rates were 1.3 to 2.2 times higher during methanogenesis. 
A Clostridium sp. strain P2, was isolated from one of the semi- 
continuously peptone-fed enrichment cultures. Like in mixed 
cultures, the degradation of the branched-chain amino acids by this 
isolate was dependent on hydrogen removal. During growth on glu- 
cose, fructose and mannose, strain P2 produced substantial 
amounts of L-alanine as a fermentation product. Pyruvate was the 
source of alanine, and the formation of the latter was strongly influ- 
enced by ammonium. The partial pressure of hydrogen was of less 
importance for the formation of alanine than was the concentration 
of ammonia. 101 refs, 4 figs, 1 tab 
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29512 (NEI-DK-1608) Wood burning stoves and boilers: 
Development of new combustion systems - 1. phase. Kirk 
Thoegersen, L.; Saebye, A.; Gundtoft, S.; Andreasen, P.; Hansen, 
K.; Thomsen, V. Dansk Teknologisk Inst., Taastrup (Denmark). En- 
ergiteknologi. Nov 1992. 28p. (in Danish). Order Number 
DE94790673. Source: OSTI; NTIS. 

The aim was to develop new combustion principles for domestic 
wood-burning stoves and boilers which have a combustion time of 
ca. 8 hours per charge and adjustable production of between 2-8 
kW with a combustion quality that lives up to Danish standard 
number 887 (DS 887). This should help to reduce air pollution and 
also the number of complaints from neighbours resulting from firing 
with wood. Two stoves were constructed in the laboratory for per- 
formance testing. The steel insulated chimney was 5 meters in 
height. Equipment for measurement of the temperature of gas and 
smoke and the content of carbon monoxide in the flue gas was at- 
tached. The principles of counter and reverse current combustion 
were utilized. During the course of numerous tests the parameters 
influencing the combustion quality and production were changed. 
Results achieved were even better than those demanded by the 
DS 887 standard. In the case of reverse current combustion the 
highest quality of combustion was achieved with the input effect of 
ca. 8 kW and following this the combustion time for a charge was 
less than aimed at. In the case of counter current combustion the 
combustion quality achieved with an input effect of 3 kW and a 
combustion time per charge of 8-10 hours was satisfactory. With 
the use of adjustment facilities the combustion quality might be fur- 
ther improved. (AB) 
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29513 (NEI-DK-1609) Energy-, environmental and eco- 
nomic evaluation of energy crops utilization: Preliminary 
project. Econet A/S, Copenhagen (Denmark); Sydjysk Univer- 
sitetscenter, Esbjerg (Denmark); Risoe National Lab., Roskilde 
(Denmark). Jun 1994. 174p. (in Danish). Contract ENS-51161- 
93.0045. Order Number DE94790728. Source: OSTI; NTIS; INIS. 
This preliminary project is prepared in order to clarify the eco- 
nomic possibilities and rentability of energy crops. Examples of 
energy crop resource potential, environmental and economic con- 
sequences are calculated on the basis of existing data. Utilization 
of annual and perennial crops is evaluated with regard to the usual 
following of agricultural areas, and to the traditional power genera- 
tion in a coal-fueled plant. Two technological options are 
discussed: one based on energy crop fuels supplementing the 
conventional coal fuel, and the other based on a separate 
biomass-fueled boiler, connected to the conventional coal-fueled 
unit. Implementation of the main project,following the preliminary 
one will permit to estimate the future prospects and strategies of 
energy crop utilization as a profitable energy resource. (EG) 
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29514 (BNL-60575) The Carnol process for methanol pro- 
duction and utilization with reduced CO2 emissions. Steinberg, 
M.; Dong, Yuanji. Brookhaven National Lab., Upton, NY (United 
States). Oct 1993. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940426— 
3: International conference on global climate change: science, 
policy and mitigation strategies, Phoenix, AZ (United States), 5-8 
Apr 1994). Order Number DE94016808. Source: OSTI; NTIS; GPO 
Dep. 

A first order comparative mass and energy analysis is made of 
alternative processes for the production and utilization of methanol. 
Conventional reforming of natural gas with steam and COz indi- 
cates a yield of approximately 1 mo! of methanol per mol of 
methane and a net emission of 1 mol of CO2 per mol of methanol. 
Three new processes called - Carnol |, Carnol Il and Carnol Ill uti- 
lize COz as a feedstock in conjunction with hydrogen produced 
from the thermal decomposition of methane can reduce CO2 emis- 
sion compared to the conventional process by 35%, 88%, and 
100% respectively while reducing methanol production by 11%, 
35%, and 39% respectively. The carbon from methane decomposi- 
tion can be sequestered or sold as a commodity. The methanol 
can be used in the transportation sector as an alternative efficient 
fuel. A preliminary economic estimate indicates the equivalent cost 
for reduction of CO>z to be less than estimates for removal, recov- 
ery, and disposal of CO2 from power plant stack gas. The Carnol 
process leverages the COz2 reduction both from central fossil fuel 
fired power plants and the transportation sector. The Carnol pro- 
cess assists in the reduction of CO, emission from an otherwise 
impossible collection of CO2 from highly dispersed heat engine and 
small scale fuel users. 


29515 (CONF-9309257-Vol.1, pp. 137-160) Development of 
ceramic membranes for partial oxygenation of hydrocarbon fu- 
els to high-value-added products. Balachandran, U. (Argonne 
National Laboratory, IL (United States)); Morissette, S.L.; Dusek, 
J.T.; Mieville, R.L.; Poeppel, R.B.; Kleefisch, M.S.; Pei, S.; Kobylin- 
ski, T.P.; Udovich, C.A. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1993]. From Coal liquefaction and gas 
conversion contractor's review conference; Pittsburgh, PA (United 
States); 27-29 Sep 1993. In Coal liquefaction and gas conversion: 
Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

Several perovskite-type oxides (ABO3) that contain transition 
metals on the B-site show mixed (electronic/ionic) conductivity. 
These mixed-conductivity oxides are promising materials for 
oxygen-permeating membranes that can operate without electrodes 
or external electrical circuitry. Oxides in the system La-Sr-Fe-Co-O 
permeate large amounts of oxygen. One could use this material for 
producing syngas (CO + Ho2,) by direct conversion of methane and 
other basic hydrocarbon gases, such as coal gas. Air can be used 
as oxidant in the conversion process. As oil companies search 
further into remote regions and to greater depths to maintain ade- 
quate oil supplies, they encounter ever-increasing amounts of 
natural gas or methane. Therefore, this direct electrochemical con- 
version technology based on dense ceramic membranes should be 
of great importance because it will upgrade these abundant basic 
hydrocarbons into high-value-added products. 


29516 (CONF-9309257—Vol.1, pp. 161-191) Oxidative cou- 
pling of methane using inorganic membrane reactor. Ma, Y.H.; 
Moser, W.R.; Dixon, A.G. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1993]. From Coal liquefaction and gas 
conversion contractor’s review conference; Pittsburgh, PA (United 
States); 27-29 Sep 1993. In Coal liquefaction and gas conversion: 
Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

The overall goal of this research is to study the oxidative cou- 
pling of methane in an inorganic catalytic membrane reactor. A 
specific target is to achieve conversion of methane to Co hydrocar- 
bons at very high selectivity and relatively higher yields than in 
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fixed bed reactors by controlling oxygen supply through the mem- 
brane. A membrane reactor has the advantage of precisely 
controlling the rate of delivery of oxygen to the catalyst. This facility 
permits balancing the rate of oxidation and reduction of the cata- 
lyst. In addition, membrane reactors minimize the concentration of 
gas phase oxygen thus reducing non selective gas phase reac- 
tions, which are believed to be a main route for formation of CO, 
products. Such gas phase reactions are a cause of decreased 
selectivity in oxidative coupling of methane in conventional flow re- 
actors. Membrane reactors can also produce higher product yields 
by providing better containing of the reactant gases and the cata- 
lyst due to the porous structure than conventional flow reactors. 


29517 (CONF-9309257-Vol.1, pp. 215-224) Exploratory 
studies on oxidative conversion of methane to methanol. Tay- 
lor, C.E. (Pittsburgh Energy Technology Center, PA (United 
States)); Anderson, R.R.; White, C.M.; Noceti, R.P. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1993]. From 
Coal liquefaction and gas conversion contractor's review confer- 
ence; Pittsburgh, PA (United States); 27-29 Sep 1993. In Coal 
liquefaction and gas conversion: Proceedings: Volume 1. 688p. 
Source: OSTI; NTIS. 

Methane is produced as a by-product of coal gasification. De- 
pending upon reactor design and operating conditions, up to 18% 
of total gasifier product may be methane. In addition, there are 
vast proven reserves of geologic methane in the world. Unfortu- 
nately, a large fraction of these reserves are in regions where 
there is little local demand for methane and it is not economically 
feasible to transport it to a market. There is a global research effort 
under way in academia, industry, and government to find methods 
to convert methane to useful, more readily transportable and 
storable materials. Methanol, the initial product of methane oxida- 
tion, is a desirable product of conversion because it retains much 
of the original energy of the methane while satisfying transportation 
and storage requirements. Methanol, liquid at room temperature, 
could be transported to market utilizing the existing petroleum 
pipeline and tanker network and distribution infrastructure. 
Methanol may be used directly as a fuel or be converted to other 
valuable products (i.e. other transportation fuels, fuel additives, or 
chemicals). Currently, the direct oxidation of methane to methanol 
suffers from low methane conversion and poor methanol selectivity. 
A process for the direct oxidation of methane to methanol, in high 
yield and with high selectivity, is desirable. 


29518 (CONF-9309257—Vol.1, pp. 225-248) Conversion of 
light hydrocarbon gases to metal carbides for production of 
liquid fuels and chemicals. Diaz, A.F. (Massachusetts Institute of 
Technology, Cambridge, MA (United States)); Modestino, A.J.; 
Chung, M.K.; Howard, J.B.; Tester, J.W.; Peters, W.A. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1993]. 
DOE Contract AC22-92PC92111. From Coal liquefaction and gas 
conversion contractor's review conference; Pittsburgh, PA (United 
States); 27-29 Sep 1993. In Coal liquefaction and gas conversion: 
Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 

The proposed metal carbide route to CH, conversion has sound 
experimental and theoretical foundations. This methodology is well- 
matched to current and projected policy and technology demands 
on the energy and environmental sectors, with specific advantages 
that include near stoichiometric conversion of CH, a range of pre- 
mium products including liquid transportation fuels and molecular 
hydrogen, and suitability to all forms of natural gas including remote 
gas. Laboratory-scale studies are needed to determine the techni- 
cal feasibility of thermal processing for the CaO/CaC2 conversion 
route, and of both thermal and electrical discharge processing for 
the MgO/Mg2C; conversion pathway. These studies will be carried 
out with a plasma reactor, which is nearing completion and with a 
thermal reactor, which needs to be developed. Detailed thermody- 
namic calculations continue to support the technical viability of the 
thermal chemical route at tractable temperatures (i.e. temperatures 
attainable by methane or Hz combustion in preheated air or oxy- 
gen) and also indicate that metals vaporization and metal-CH, 
reactions may play significant roles in metal carbide formation. 


29519 (CONF-9309257-Vol.1, pp. 


249-263) Light hy- 
drocarbon gas _ conversion using 


halogenated iron 
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dodecaphenylporphyrin catalysts. Showalter, M. (Sandia Na- 
tional Laboratories, Albuquerque, NM (United States)); Erkkila, K.; 
Sheinutt, J.A. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1993]. Contract FEW-4262. From Coal liquefac- 
tion and gas conversion contractor's review conference; Pittsburgh, 
PA (United States); 27-29 Sep 1993. In Coal liquefaction and gas 
conversion: Proceedings: Volume 1. 688p. Source: OSTI; NTIS. 
Testing of a series of halogenated iron dodecaphenylporphyrin 
(FeDPP) catalysts by using both the iodosylbenzene shunt reaction 
and the molecular oxygen partial oxidation reaction at low tempera- 
tures (<200°C) has been completed. The series included the 
fluorinated series FeDPPF,, where x = 0, 20, 28, and 36. These 
catalysts show progressively higher catalytic activity as the degree 
of fluorination increases. Increasing activity was expected based on 
the increasing electron withdrawing capacity of the fluorinated sub- 
stituents. In the FeDPPF, series, the electronic effect is almost 
surely the determinant of activity, because molecular modeling 
shows that the members of the series have almost identical 
conformations regardless of the number of fluorines. In the iodosyl- 
benzene reaction, the FeDPPF, series shows novel selectivity 
properties, probably a result of the substrate binding cavity de- 
signed into its structure. The catalysts also have exceptional 
stability as a result of the electron withdrawing properties of the flu- 
orinated phenyl substituents. In addition, a line in the resonance 
Raman spectrum has been identified as a marker of the electron 
withdrawing capacity of the substituents and thus the catalytic ac- 
tivity. The activity was correlated with the potential of the Fe(IIl)/ 
Fe(II) redox couple for the series. Both the reduction potential and 
the Raman marker line frequency are good predictors of activity. 


29520 (CONF-9309257—Vol.1, pp. 265-276) Fullerene-based 
catalysts for methane activation. Hirschon, A.S. (SRI Interna- 
tional, Menlo Park, CA (United States)); Malhotra, R.; Wilson, R.B.; 
Wu, H.J. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1993]. From Coal liquefaction and gas conversion con- 
tractor’s review conference; Pittsburgh, PA (United States); 27-29 
Sep 1993. In Coal liquefaction and gas conversion: Proceedings: 
Volume 1. 688p. Source: OSTI; NTIS. 

The purpose of this project is to investigate fullerene based cata- 
lysts for the conversion of methane into higher hydrocarbons. In 
this beginning phase of the project we have developed methods to 
produce fullerene soot and metallized fullerene soot and are now in 
the process of examining the reactivities of fullerene soot with hy- 
drogen and methane. We have found that the soot is an excellent 
catalyst for shuttling hydrogen and may aid in hydrogenation reac- 
tions. When soot is treated with methane at high temperatures it 
appears to activate the C-H bond allowing methane conversions at 
high temperatures lower than found necessary under purely ther- 
mal conditions. Furthermore, under these conditions, soot catalysis 
forms essentially only ethane and ethylene in the product stream, 
with minimal amounts of aromatics or acetylenes. We are now in 
the process of determining the effect of reaction conditions such as 
added hydrogen on the extent of coking and product distribution. 


29521 (CONF-9309257-Vol.1, pp. 277-298) Development of 
vanadium-phosphate catalysts for methane partial oxidation. 
McCormick, R.L. (Amax Research & Development Center, Golden, 
CO (United States)); Jha, M.C.; Streuber, R.D. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1993]. DOE Con- 
tract AC22-92PC92110. From Coal liquefaction and gas conversion 
contractor's review conference; Pittsburgh, PA (United States); 
27-29 Sep 1993. In Coal liquefaction and gas conversion: Pro- 
ceedings: Volume 1. 688p. Source: OSTI; NTIS. 

The goal of this project is to develop a catalyst which allows 
methane oxidation to methanol to be conducted at high conversion 
and selectivity. To achieve a high conversion, we require a catalyst 
which is active at less than 500°C so that higher feed gas oxygen 
content can be employed. Ideally, air will be used as the source of 
oxygen. Achievement of high selectivity will require a highly selec- 
tive catalyst and optimization of process conditions. Vanadium 
phosphate (VPO) catalysts were selected for study because they 
have demonstrated the capability to selectively oxidize other alka- 
nes at relatively low temperature and are used commercially. VPO 
catalysts prepared and activated by various methods are being 
tested in a process variable study. Further catalyst development 





will involve the use of promoters and supports to improve activity 
and selectivity. The project is divided into four tasks: Task 1 labo- 
ratory setup; Task 2 process and catalyst variable study; Task 3 
the effect of promoters and supports; and Task 4 advanced cata- 
lyst testing. Progress in each of these tasks is described. 


29522 (CONF-9309257—Vol.1, pp. 299-317) Direct aromatiza- 
tion of methane. Marcelin, G. (Altamira Instruments, _inc., 
Pittsburgh, PA (United States)); Oukaci, R.; Migone, R.A. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1993]. 
From Coal liquefaction and gas conversion contractor's review con- 
ference; Pittsburgh, PA (United States); 27-29 Sep 1993. In Coa/ 
liquefaction and gas conversion: Proceedings: Volume 1. 688p. 
Source: OSTI; NTIS. 

The last decade has seen increased efforts in research aimed at 
converting natural gas directly into value added products. Most of 
this research has been aimed at the catalytic oxidative coupling of 
methane to ethane/ethylene or at the partial oxidation to form 
methanol/formaldehyde. In both instances the reaction yields the 
partially oxidized products as well as a significant amount of total 
oxidation products, i.e. CO and CO2z. Methane can also be acti- 
vated by thermal means. Pyrolysis of methane is a suitable method 
of producing higher molecular weight homologs, in particular aro- 
matics compounds. The main disadvantage of current pyrolytic 
methane conversion schemes is that significant amounts of solid 
coke are formed as a byproduct of the reaction. This coke byprod- 
uct can be minimized by employing a reactor design that quenches 
the reaction prior to the onset of solid carbon formation. This 
project involves an investigation of novel pyrolytic means of directly 
converting methane into aromatic products with minimum formation 
of solid carbon by use of a novel reactor designed to rapidly 
quench the free-radical combustion reaction so as to maximize the 
yields of aromatics. 


29523 (DOE/MC/27115-3831) Direct methane conversion to 


methanol: Quarterly project status report, January 1, 1994— 
March 31, 1994. Noble, R.D.; Falconer, J.L. Colorado Univ., 
Boulder, CO (United States). Dept. of Chemical Engineering. 


[1994]. 8p. Sponsored by USDOE, Washington, 
States). DOE Contract FG21-90MC27115. 
DE94017890. Source: OSTI; NTIS; GPO Dep. 

We proposed to demonstrate the effectiveness of a catalytic 
membrane reactor (a ceramic membrane combined with a catalyst) 
to solely produce methanol by partial oxidation of methane. 
Methanol is used as a chemical feedstock, gasoline additive, and 
turbine fuel. Methane partial oxidation using a catalytic membrane 
reactor has been determined as one of the promising approaches 
for methanol synthesis from methane. In the original proposal the 
membrane was used to selectively remove methanol from the reac- 
tion zone before carbon oxides form, thus increasing the methanol 
yield. Methanol synthesis and separation in one step would also 
make methane more valuable for producing chemicals and fuels. 
The cooling tube inserted inside the membrane reactor has created 
a low temperature zone that rapidly quenches the product stream. 
Both ceramic and metal membranes were tested in this study and 
similar results were obtained. This membrane reactor system has 
proved effective for increasing methanol selectivity during CH, 
oxidation. We are currently using this non-isothermal non- 
permselective membrane reactor, and evaluating modifications to 
further improve performance. Metal membrane was used to avoid 
the membrane breakage problem. A series of experiments were 
carried out in order to optimize the operation of the process. A 
methanol yield of 3.8% was obtained when 8% Op» was fed in a re- 
actant mixture. The catalyst, MoO3/SiO2, was found not good for 
this methane partial oxidation process. 


DC (United 
Order Number 


29524 (DOE/MC/29228-3837) Selective methane oxidation 
over promoted oxide catalysts: Quarterly report, March—May 
1994. Klier, K.; Herman, R.G.; Chunlei Shi; Qun Sun. Lehigh Univ., 
Bethlehem, PA (United States). Zettlemoyer Center for Surface 
Studies. Jun 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-92MC29228. Order Number 
DE94012270. Source: OSTI; NTIS; GPO Dep. 

Experimental work aiming at developing active catalysts for se- 
lective oxidation of methane to methanol was started in this 
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quarter. Some of the experiments used a double catalyst bed de- 
sign and with H2O as cofeed. The first catalyst bed, which serves 
as CHg radical generator, was chosen to be 1 wt % SO,42-/Sr/ 
La,Oz3, as this catalyst exhibits remarkable activity and selectivity 
at lower temperature (500°C-550°C). A few transition metal oxides 
were used as the second catalyst bed to react with CH, to form 
CH30~M* species, which was then hydrolyzed to form CH3OH. It 
was found that unsupported metal oxides ZrOz, Y2O3, SrO; 
Fe203,MnOz, Cr203, CaO, and MgO did not produce CH30H be- 
tween 430°C and 600°C when used as the only catalysts, while 
MoO3 supported on silica produced CH30H in the temperature 
range of 430°C—480°C under the current single-bed reactor config- 
uration. However, when the double-bed configuration was used 
with the 1 wt % SO,4?~/Sr/LagO3 as the first methyl radical gener- 
ating catalyst bed, CH30H was observed when ZrO.and YO, 
were used as the second bed catalysts. Preliminary quantitative 
analysis showed that the ability of producing CH3OH was in the or- 
der of unsupported Y203 > unsupported ZrO2 > MoOz on silica. 
For all of these cases, the CH3OH space time yield was within a 
dozen grams per kilogram catalyst per hour. 


29525 (DOE/MT/93010-2) Investigation of syngas interac- 
tion in alcohol synthesis catalysts: Quarterly technical 
progress report, February 1, 1994—April 30, 1994. Xavier Univ. 
of Louisiana, New Orleans, LA (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-93MT93010. Order Number DE94018784. Source: OSTI; 
NTIS; GPO Dep. 

This work presents the progress of the work done during the 
second quarter on “Investigation of syngas interaction in Alcohol 
Synthesis Catalysts.” The essential results have been presented at 
the second annual Historically Black Colleges and Universities/ 
Private Sector/Energy Research and Development Technology 
Transfer Symposium. The primary objective of this project is to ex- 
amine the relations between the catalytic and magnetic properties 
of the copper-cobalt higher alcohol synthesis catalysts. Since ex- 
tensive catalytic resuits are available from the studies of the IFP 
group, the authors have undertaken to investigate the magnetic 
character by studying the Zero Field Nuclear Magnetic Resonance 
(ZFNMR) of cobalt and hysterisis character of the Cu/Co catalysts. 
The authors have examined three different aspects of these cata- 
lysts. (a) effect of metal ratio, (b) effect of method of preparation, 
and (c) effect of selectivity. 


29526 (DOE/PC/89786-T19) A novel process for methanol 
synthesis: Progress report, June 1, 1993-September 30, 1993. 
Tierney, J.W.; Wender, |. Pittsburgh Univ., PA (United States). 
Dept. of Chemical and Petroleum Engineering. [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89786. Order Number DE94017391. Source: OSTI; 
NTIS; GPO Dep. 

A bench-scale reactor is being used to conduct studies of the 
conversion of synthesis gas to methanol (MeOH) in the liquid 
phase by a novel process. In previous report, we provided evi- 
dence for a two step reaction in series, the carbonylation reaction 
mainly taking place close to the copper chromite surface, and the 
hydrogenolysis reaction taking place on the surface of the copper 
chromite. The interaction between the two catalysts enhanced the 
rate of MeOH formation. We have previously shown that, under 
present operating conditions, the methyl! formate (MeF) concentra- 
tion is not in equilibrium. The presence of H2O results in a drop in 
the rate of MeF generation by the carbonylation reaction. In this 
quarter, preparation of the final report was continued. 


29527 (DOE/PC/91301-11) Ethanol synthesis and water 
gas shift over bifunctional sulfide catalysts: Technical 
progress report, March 1994—May 1994. Klier, K; Herman, R.G.; 
Deemer, M. Lehigh Univ., Bethlehem, PA (United States). Jun 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-91PC91301. Order Number DE94017376. 
Source: OSTI; NTIS; GPO Dep. 

During this quarter, the cesium formate-doped and the undoped 
molybdenum disulfide previously prepared were sent out to Gal- 
braith Laboratories for elemental analysis for cesium, molybdenum, 
and sulfur. A new Na/MoS, catalyst was prepared under an inert 
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atmosphere by an intercalation technique using sodium metal dis- 
solved in liquid ammonia. This sample will be fully characterized. 
An all-glass apparatus was constructed for carrying out systematic 
intercalation procedures with alkali metals dissolved in liquid am- 
monia. This apparatus will insure that the dispersed catalysts are 
prepared in an oxygen/moisture-free environment. The stainless 
steel continuous flow high pressure/high temperature catalyst test- 
ing system was rebuilt and the analytical end of the unit was 
upgraded. 


29528 (DOE/PC/92104—T6) Advanced thermally stable jet 
fuels: Technical progress report, October 1993-December 
1993. Schobert, H.H.; Eser, S.; Song, C.; Hatcher, P.G.; Walsh, 
P.M.; Coleman, M.M. Pennsylvania State Univ., University Park, 
PA (United States). Coll. of Earth and Mineral Sciences. Jan 1994. 
80p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92104. Order Number DE94017382. Source: 
OSTI; NTIS; GPO Dep. 

The Penn State program in advancd thermally stable coal-based 
jet fuels has five broad objectives: (1) development of mechanisms 
of degradation and solids formation; (2) quantitative measurement 
of growth of sub-micrometer and micrometer-sized particles sus- 
pended in fuels during thermal stressing; (3) characterization of 
carbonaceous deposits by various instrumental and microscopic 
methods; (4) elucidation of the role of additives in retarding them 
formation of vcarbonaceous solids; and, (5) assessment of the 
potential of production of high yields of cycloalkanes by direct liq- 
uefaction of coal. 


29529 (DOE/PC/S2109-T5) Direct aromatization of 
methane: Quarterly technical progress report No. 6, January 
1, 1994—March 31, 1994. Altamira Instruments, Inc., Pittsburgh, PA 
(United States). 30 May 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92109. 
Order Number DE94017131. Source: OSTI; NTIS; GPO Dep. 

The thermal decomposition of methane shows significant poten- 
tial as a process for the production of higher unsaturated and 
aromatic hydrocarbons when the extent of the reaction is limited. 
Preliminary experiments have shown that cooling the product and 
reacting gases as the reaction proceeds can significantly reduce or 
eliminate the formation of solid carbon and heavier (C;9+) materi- 
als. Much work remains in optimizing the quenching process and 
this is one of the goals of this program. We will also study means 
to lower the temperature of the reaction as this will result in a more 
feasible commercial process due to savings realized in energy and 
material of construction costs. The use of free-radical generators 
and catalysts will be investigated as a means of lowering the reac- 
tion temperature thus allowing faster quenching. It is highly likely 
that such studies will lead to a successful direct methane to higher 
hydrocarbon process. 


29530 (DOE/PC/92113-T5) Methane coupling by membrane 
reactor: Quarterly technical progress report, December 25, 
1993—March 24, 1994. Worcester Polytechnic Inst., MA (United 
States). 15 Jun 1994. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92PC92113. Order Num- 
ber DE94017364. Source: OSTI; NTIS; GPO Dep. 

A comparison study was made between a quartz tube non- 
porous packed bed reactor and a 40 Angstrom pore size porous 
VYCOR membrane reactor using two different methane coupling 
catalysts. Comparisons of reactor performance of the two reactors 
were made on the basis of amount of methane converted, C» se- 
lectivities and the total C2 yields. Identical flow and temperature 
conditions were maintained for the two reactor systems for this 
study. These studies appear to indicate that improved performance 
can be obtained in VYCOR membrane reactors. The product 
Stream from the tube side effluent of the porous VYCOR mem- 
brane reactor was superior to that from the quartz tube non-porous 
reactor in terms of improved Cz selectivity. At the present stage of 
research, the total effluent from the membrane reactor compared 
slightly less favorably to the effluent from a non-porous reactor, but 
Studies are continuing on devising a reactor configuration which in- 
creases methane throughput in the tube side of the membrane 
reactor which is expected to demonstrate the overall superiority of 
the membrane reactor. Simulation results obtained by doing a pa- 
rameter study for different reactor systems showed that, for the 
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methane coupling reaction, where the desired product formation 
had a lower kinetic order with respect to oxygen, improved Co 
yields could be achieved in membrane reactors if the residence 
times were sufficiently high. 


29531 (DOE/PC/92114—-T3) Gasoline from natural gas by 
sulfur processing: Quarterly progress report, January 1994— 
March 1994, final version. Erekson, E.J.; Miao, F.Q. Institute of 
Gas Technology, Chicago, IL (United States). Jun 1994. 19p. 
Sponsored by USDOE, Washington, DC (United States);|nstitute of 
Gas Technology, Chicago, IL (United States). DOE Contract AC22- 
93PC92114. Order Number DE94017371. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the work performed at the Institute of Gas 
Technology (IGT) during the third program quarter from January 1, 
1994 to March 31, 1994, under Department of Energy (DOE) Con- 
tract No. DE-AC22-93PC92114. This program has coordinated 
funding for Task | from IGT’s Sustaining Membership Pro- 
gram(SMP), while DOE is funding Tasks 2 through 8. Progress in 
all tasks is reported here. The overall objective of this research 
project is to develop a catalytic process to convert natural gas to 
liquid transportation fuels. The process consists of two steps that 
each utilize catalysts and sulfur containing intermediates: (1) to 
convert natural gas to CS2, and (2) to convert CS. to gasoline 
range liquids. Experimental data will be generated to demonstrate 
the potential of catalysts and the overall process. During this quar- 
ter, progress in the following areas has been made. Five catalysts 
for step | have been prepared. A total of thirty runs with catalysts, 
IGT-MS-103 and IGT-MS-105, were performed. At 5 seconds 
residence time and above 1000 °C the hydrogen sulfide decompo- 
sition approached equilibrium. H2S conversion was 80% at 1131 
°C. A total of fourteen runs were performed for carbon deposition/ 
regeneration studies. Six catalysts as well as quartz wool were 
used in these studies. During the methane decomposition runs, 
carbon formation was found on the catalyst surface. During the sub- 
sequent hydrogen sulfide regeneration runs, a significant amount of 
carbon disulfide was detected in the product stream. Equilibrium 
calculations for the reaction of carbon with sulfur and with hydro- 
gen sulfide were also performed in this quarter. At 1227°C, 1 atm, 
as high as 80% carbon conversion can be obtained at equilibrium. 


29532 (DOE/PC/92117—T8) Bioconversion of coal derived 
synthesis gas to liquid fuels: Quarterly technical progress re- 
port, January 1, 1994—March 31, 1994. Jain, M.K.; Worden, R.M.; 
Grethlein, H. Michigan Biotechnology Inst., Lansing, Mi (United 
States). 15 Apr 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92117. Order Number 
DE94017381. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the project is to develop an integrated 
two-stage fermentation process for conversion of coal-derived syn- 
thesis gas to a mixture of alcohols. This is achieved in two steps. 
In the first steps, Butyribacterium methylotrophicum converts 
carbon monoxide (CO) to butyric and acetic acids. Subsequent fer- 
mentation of the acids by Clostridium acetobutylicum leads to the 
production of butanoi and ethanol. 


29533 (SAND-—94-1489C) Attrition and carbon formation on 
iron catalysts. Kohler, S.D. (Sandia National Labs., Albuquerque, 
NM (United States)); Harrington, M.S.; Jackson, N.B.; Shroff, M.; 
Kalakkad, D.S.; Datye, A.K. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940813-14: 208. American Chemical Society national 
meeting, Washington, DC (United States), 21-26 Aug 1994). Order 
Number DE94017341. Source: OSTI; NTIS; GPO Dep. 

A serious engineering problem that needs to be addressed in the 
scale-up of slurry-phase, Fischer-Tropsch reactors is attrition of the 
precipitated iron catalyst. Attrition, which can break down the cata- 
lyst into particles too small to filter, results from both mechanical 
and chemical forces. This study examines the chemical causes of 
attrition in iron catalysts. A bench-scale, slurry-phase CSTR is 
used to simulate operating conditions that lead to attrition of the 
catalyst. The average particle size and size distribution of the cata- 
lyst samples are used to determine the effect of slurry temperature, 
reducing gas, gas flow rate and time upon attrition of the catalyst. 
Carbon deposition, a possible contributing factor to attrition, has 





been examined using gravimetric analysis and TEM. Conditions af- 
fecting the rate of carbon deposition have been compared to those 
leading to attrition of the precipitated iron catalyst. 
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29534 (CRIE-Y-93005) Regression analysis of installed hy- 
dropower capacities in Japan using logistic curve. Sugiyama, 
T.; Yamaji, K. Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Dec 1993. 12p. (In Japanese). Order Number 
DE94796586. Source: OSTI; NTIS; Available from Central Re- 
search Institute of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

This paper puts transition in hydroelectric power capacities in 
Japan in the order by using a logistic curve, and provides its trend, 
development targets of the government, and knowledge about the 
aspect of available amount of hydraulic power. Hydroelectric power 
generation uses indigenous clean energy, hence its further devel- 
opment is desirable from viewpoints of global environment 
preservation and energy security. However, development of hy- 
draulic resources in Japan has reached maturity. The long-term 
power demand estimation announced by the Ministry of Interna- 
tional Trade and Industry calls for increasing the ordinary 
hydroelectric power generation capacity of 19.62 million kW as of 
1992 to 21.5 million KW in 2000 and 25 million KW in 2010. Transi- 
tion in hydroelectric power capacities has been put in the order by 
using a logistic curve on both cases of sum of ordinary and 
pumped storage generation systems and of the ordinary generation 
system. Regression correlation coefficients for the past data were 
found to agree well in both cases. Although the governmental de- 
velopment target may be possible in the sum of ordinary and 
pumped storage systems, the targeted facility capacity for the ordi- 
nary generation system in 2010 deviates largely from the past 
trend. Special efforts on moving policies forward would be required 
to achieve the target. 8 refs., 5 figs., 1 tab. 


1302 Site Geology and Meteorology 


29535 (NGI-Pub-184, pp. 33-38) Seismic response of a 
rockfill dam with an asphaltic concrete core. Valstad, T.; 
Seines, P.B.; Nadim, F.; Aspen, B. Norges Geotekniske Inst., Oslo 
(Norway). Sep 1992. In Publication no. 184. 49p. Order Number 
DE94783346. Source: OSTI; NTIS. 

The world’s largest rockfill dam with an asphaltic concrete core 
is Storevatn, in southwestern Norway. It has an adequate margin 
of safety for earthquake loading in an area of moderate seismicity. 
The design would enable the dam to function adequately even in 
an area of high seismic hazard if the gradient of the outer slopes 
were decreased to 1:1.85 upstream and 1:1.5 downstream. This 
decrease in gradient could be limited to the upper third of the 
slope, but this would have to be studied on a case by case basis. 
The same core assembly (core and neighbouring zones) could be 
used without any modifications. Maintaining a fine-grained material 
next to the core would, however, become more important as the 
likelihood of core rupture increases. The main reasons for the 
favorable seismic behavior of a rockfill dam with an asphaltic con- 
crete core are as follows: The entire dam is built with materials 
that do not experience a significant reduction in strength during 
cyclic loading. The permeability of the dense rockfill which makes 
up the bulk of the dam is so great that the excess pore pressures 
generated during cyclic loading dissipate immediately, and no ac- 
cumulation of pore pressures takes place during the earthquake. 
The dam can tolerate large permanent deformations along slip sur- 
faces going through the core without experiencing a sudden, 
uncontrolled release of the reservoir water. This type of behavior is 
likely to prevent a catastrophic failure even in the event of an ex- 
treme earthquake. 8 refs., 10 figs. 
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Refer also to citation(s) 31018 


29536 (BNWL-CC-1359) A preliminary evaluation of the 
thermal effects of the Ben Franklin Dam project on Columbia 
River temperatures below the Hanford Plant. Jaske, R.T. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1967. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94016933. Source: 
OSTI; NTIS; GPO Dep. 

The planned construction of the Ben Franklin project below the 
Hanford production reactors poses the question of determining to 
what extent this project will affect the Columbia River tempera- 
tures. Using the plant operations record for the year 1966, and the 
weather record for the same period, a series of simulation runs 
was made to determine the effects of the clam on the temperature 
regime, and the extent to which density currents could be expected 
to develop. This information is to be used as background for the 
later evaluation of the modification of the existing radionuclide dis- 
charge. The digital simulation model COL HEAT, was used. This 
model has been previously developed under Atomic Energy Com- 
mission sponsorship for use in the regional evaluation of the 
effects of the Hanford plant. 


29537 (DOE/BP/60559-2) Hungry Horse Dam Fisheries Mit- 
igation: Biennial report, 1992-1993. Montana Dept. of Fish, 
Wildlife and Parks, Helena, MT (United States); Confederated Sal- 
ish and Kootenai Tribes, Pablo, MT (United States); Fish and 
Wildlife Service, Helena, MT (United States). Montana State Office. 
Jun 1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract BI79-92BP60559. Order Number 
DE94015992. Source: OSTI; NTIS; GPO Dep. 

In February of 1900, over forty agency representatives and inter- 
ested citizens began development of the 1991 Mitigation Plan. This 
effort culminated in the 1993 Implementation Plan for mitigation of 
fish losses attributable to the construction and operation of Hungry 
Horse Dam. The primary purpose of this biennial report is to inform 
the public of the status of ongoing mitigation activities resulting 
from those planning efforts. A habitat improvement project is un- 
derway to benefit bull trout in Big Creek in the North Fork drainage 
of the Flathead River and work is planned in Hay Creek, another 
North Fork tributary. Bull trout redd counts have been expanded 
and experimental programs involving genetic evaluation, outmigrant 
monitoring, and hatchery studies have been initiated, Cutthroat mit- 
igation efforts have focused on habitat improvements in Elliott 
Creek and Taylor's Outflow and improvements have been followed 
by imprint plants of hatchery fish and/or eyed eggs in those 
streams. Rogers Lake west of Kalispell and Lion Lake, near Hun- 
gry Horse, were chemically rehabilitated. Cool and warm water fish 
habitat has been improved in Halfmoon Lake and Echo Lake. Pub- 
lic education and public interest is important to the future success 
of mitigation activities. As part of the mitigation team’s public 
awareness responsibility we have worked with numerous volunteer 
groups, public agencies, and private landowners to stimulate inter- 
est and awareness of mitigation activities and the aquatic 
ecosystem. The purpose of this biennial report is to foster public 
awareness of, and support for, mitigation activities as we move for- 
ward in implementing the Hungry Horse Dam Fisheries Mitigation 
implementation Plan. 


29538 (DOE/BP/99654-13) Assessment of the fiow-survival 
relationship obtained by Sims and Ossiander (1981) for Snake 
River spring/summer chinook salmon smolts: Final report. 
Steward, C.R. Cramer (S.P.) and Associates, Inc., Gresham, OR 
(United States). Apr 1994. 92p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AM79-93BP99654. Order 
Number DE94016001. Source: OSTI; NTIS; INIS; GPO Dep. 
There has been much debate recently among fisheries profes- 
sionals over the data and functional relationships used by Sims 
and Ossiander to describe the effects of flow in the Snake River on 
the survival and travel time of chinook salmon and steelhead 
smolts. The relationships were based on mark and recovery experi- 
ments conducted at various Snake and Columbia River sites 
between 1964 and 1979 to evaluate the effects of dams and flow 
regulation on the migratory characteristic’s chinook sa mon and 
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steelhead trout smolts. The reliability of this information is crucial 
because it forms the logical basis for many of the flow manage- 
ment options being considered today to protect,upriver populations 
of chinook salmon and steelhead trout. In this paper | evaluate the 
primary data, assumptions, and calculations that underlie the flow- 
survival relationship derived by Sims and Ossiander (1981) for 
chinook salmon smolts. 


29539 (HW-60808) Proposed study program of the effects 
on Hanford of a dam at Columbia River mile 348. Jasko, R.T. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 30 Jun 1959. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94016989. Source: OSTI; NTIS; GPO Dep. 

At the request of Hanford Operations Office, Atomic Energy 
Commission, a study was made of the effects on the Hanford Fa- 
cilities of a navigation and power dam at Columbia River mile 348, 
about five miles upstream of the 300 Area. The original study was 
based on a nominal slack-water pool elevation of 395 to 400 feet 
at the dam location. A supplemental study evaluated the effects on 
plant facilities of a dam at the same location but with slack-water 
pool elevation of 385 feet. in addition to effects of the dam on Han- 
ford, a study was performed to evaluate the effects the dam would 
have on the environment. 


1308 Health and Safety 
Refer also to citation(s) 30823 


29540 (GEH-26647) [Hanford weekly teletype report]: Sup- 
plement report for week ending June 12. USDOE, Washington, 
DC (United States). [1960]. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94016932. Source: OSTI; NTIS; GPO Dep. 

This document contains information about flooding of the 
Columbia River. It focuses attention on the following; increased el- 
evation due to rainfall, seepage which destabilized the constructed 
dike, flooding of cellars, evacuation of people to emergency shel- 
ters, tug boat collision damage to power lines, and the washout of 
the Van Giesen Street Bridge on Yakima River. 


14 SOLAR ENERGY 


1403 Economic, industrial, and Business Aspects 
Refer also to citation(s) 29552 


1404 Environmental Aspects 


Refer also to citation(s) 30116 


1405 Solar Energy Conversion 
Refer also to citation(s) 29567, 30493 


29541 (ETDE/DE-mf-94798483) Contacting of solar cells by 
means of isothermic solidification. Wilde, J.; Pchalek, N. No 
corporate text available. [1993]. 19p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0329077A. Order Number 
DE94798483. Source: OSTI; NTIS (US Sales Only). 

The applicability of isothermal solidification as a contacting 
method for solar cells was proved for the systems AgSn and Auin. 
The process is advantageous in that it requires no fluxes, no inert 
gases, and no pretreatment of the components. The IE contactings 
of the AgSn system were found to have high reliability (1000 tem- 
perature cycles between -170 C and +100 C without degradation of 
the contacting.) (MM) 


29542 (NREL/CP-413-6186) The First NREL Conference on 
thermophotovoltaic generation of electricity: Proceedings. Na- 
tional Renewable Energy Lab., Golden, CO (United States). [1994]. 
165p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. (CONF-9407100-: 1. National 


Renewable Energy Laboratory (NREL) conference on thermophoto- 
voltaic generation of electricity, Copper Mountain, CO (United 
States), 24-27 Jul 1994). Order Number DE94011831. Source: 
OSTI; NTIS; GPO Dep. 

This collection of abstracts from the July 1994 meeting contains 
various information on thermophotovoltaic (TPV) conversion and 
converters. Discussed topics include: the current status of TPV 
conversion, TPV tutorials, heat source and emitter technologies, 
advanced TPV devices, selective emitter theory and practice, pro- 
grammatic and systems issues, device fundamentals, and device 
and material characterization. 


29543 (NREL/TP-411-6639) The Photovolatic Manufactur- 
ing Technology project (PVMaT) after three years. Witt, C.E. 
(National Renewable Energy Lab., Golden, CO (United States)); 
Mitchell, R.L.; Thomas, H.; Herwig, L.O. National Renewable En- 
ergy Lab., Golden, CO (United States). Aug 1994. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. (CONF-940812-20: 29. intersociety energy 
conversion engineering conference, Monterey, CA (United States), 
7-12 Aug 1994). Order Number DE94011877. Source: OSTI; NTIS; 
GPO Dep. 

The Photovoltaic Manufacturing Technology project (PVMaT) is a 
government/industry research and development (R&D) partnership 
involving joint efforts between the federal government (through the 
US Department of Energy [DOE]) and members of the US photo- 
voltaic (PV) industry. The project's goal is to assist US industry in 
retaining and extending its world leadership role in the manufacture 
and commercial development of PV components and systems. PV- 
MaT is being carried out in three separate phases, each designed 
to address separate R&D requirements for achieving PVMaT goals. 
Phase 1 was a problem identification phase of about 3 months 
duration. In Phase 1, the status and needs of the US PV manufac- 
turing industry were identified, and the development of a Phase 2 
procurement responsive to the industry’s needs was begun. Phase 
1 was completed in 1991. Problem solution began in 1992, under 
Phase 2A, when DOE awarded multiyear subcontracts. Technical 
accomplishments for PVMaT 2A are presented in this paper. Sub- 
contracts were recently awarded for a second, overlapping, and 
similar process-specific solicitation (PVMaT 2B). The activities of 
these new subcontracts are also described. Two subcontracts 
presently comprise the Phase 3 effort. Phase 3 addresses R&D 
problems that are relatively common to a number of PV companies 
or the PV industry as a whole. A teamed research approach is be- 
ing used to improve automated module manufacturing lines and 
encapsulation materials used in module manufacturing. The first 
year’s work on these subcontracts is also described in this paper. 


29544 (NREL/TP-411-6856) Optimization of transparent 
and reflecting electrodes for amorphous-silicon solar cells: Fi- 
nal subcontract report, 1 May 1991-30 April 1994. Gordon, R.G. 
(Harvard Univ., Cambridge, MA (United States)); Hu, J.; Lacks, D.,; 
Musher, J.; Thornton, J.; Liang, H. National Renewable Energy 
Lab., Golden, CO (United States); Harvard Univ., Cambridge, MA 
(United States). Jul 1994. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE94011841. Source: OSTI; NTIS; GPO Dep. 
Fluorine-doped zinc oxide was shown to have the lowest absorp- 
tion loss of any of the known transparent conductors. An apparatus 
was constructed to deposit textured, transparent, conductive, 
fluorine-doped zinc oxide layers with uniform thickness over a 10 
cm by 10 cm area, using inexpensive, high-productivity atmo- 
spheric pressure chemical vapor deposition. Amorphous silicon 
solar cells grown on these textured films show very high peak 
quantum efficiencies (over 90%). However, a significant contact re- 
sistance develops at the interface between the amorphous silicon 
and the zinc oxide. Transparent, conductive gallium-doped zinc ox- 
ide films were grown by APCVD at a low enough temperature 
(260°C) to be deposited on amorphous silicon as a final conduc- 
tive back contact to solar cells. A quantum-mechanical theory of 
bonding was developed and applied to some metal oxides; it forms 


a basis for understanding TCO structures and the stability of their 
interfaces with silicon. 


29545 (NREL/TP—413-7050) Fourth workshop on the role of 
point defects/defect complexes in silicon device processing: 
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Summary report. Tan, T.; Jastrzebski, L.; Sopori, B. National Re- 
newable Energy Lab., Golden, CO (United States). Jul 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. (CONF-9406203—Summ: 4. workshop 
on role of point defects/defect complexes in silicon device process- 
ing, Beaver Creek, CO (United States), 27-29 Jun 1994). Order 
Number DE94011850. Source: OSTI; NTIS; GPO Dep. 

The 4th Point Defect Workshop was aimed at reviewing recent 
new understanding of the defect engineering techniques that can 
improve the performance of solar cells fabricated on low-cost 
silicon substrates. The theme of the workshop was to identify ap- 
proaches that can lead to 18% commercial silicon solar cells in the 
near future. These approaches also define the research tasks for 
the forthcoming new DOE/NREL silicon materials research pro- 
gram. It was a consensus of the workshop attendees that the goal 
of 18%-efficient multicrystalline silicon solar cells is right on target, 
and the payoff for the investment by DOE will manifest itself in the 
next few years as reduced costs for high-efficiency cell fabrication. 


29546 (NREL/TP—413-7061) The role of point defects and 
defect complexes in silicon device processing: Summary re- 
port and papers. Sopori, B.; Tan, T.Y. National Renewable Energy 
Lab., Golden, CO (United States). Aug 1994. 118p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. (CONF-9308193—Summ.: 4. international conference 
on circulating fluidized beds, Champion, PA (United States), 1-5 
Aug 1993). Order Number DE94011873. Source: OSTI; NTIS; 
GPO Dep. 

This report is the summary of the third workshop on the role of 
point defects and defect complexes in silicon device processing. 
The workshop was organized: (1) to discuss recent progress in the 
material quality produced by photovoltaic Si manufacturers, (2) to 
foster the understanding of point defect issues in Si device pro- 
cessing, (3) to review the effects of inhomogeneities on large- area 
solar cell performance, (4) to discuss how to improve Si solar cell 
processing, and (5) to develop a new understanding of gettering, 
defect passivation, and defect annihilation. Separate abstract were 
prepared for the individual papers, for the database. 


29547 (NREL/TP—413-7165) Non-H2Se, ultra-thin CulnSe. 
devices: Annual subcontract report, November 10, 1992- 
November 9, 1993. Delahoy, A.E. (Energy Photovoltaics, Inc., 
Princeton, NY (United States)); Britt, J.; Faras, F.; Kiss, Z. National 
Renewable Energy Lab., Golden, CO (United States). Sep 1994. 
34p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE94011894. Source: 
OSTI; NTIS; GPO Dep. 

This report describes advances made during Phase Il (Novem- 
ber 10, 1992-November 9, 1993) of a three-phase, cost-shared 
subcontract whose ultimate goal is the demonstration of thin film 
CulnSe2 photovoltaic modules prepared by methods adaptable to 
safe, high yield, high volume manufacturing. At the end of Phase |, 
EPV became one of the first groups to clear the 10% efficiency 
barrier for CIS cells prepared by non-H2Se selenization. Duri 
Phase |i a total area efficiency of 12.5% was achieved for a 1 cm 
cell. The key achievement of Phase Il was the production of 
square foot CIS modules without the use of H2Se. This is seen as 
a crucial step towards the commercialization of CIS. Using a novel 
interconnect technology, EPV delivered an 8.0% aperture area effi- 
ciency mini-module and a 6.2% aperture area efficiency 720 cme 
module to NREL. On the processing side, advances were made in 
precursor formation and the selenization profile, both of which con- 
tributed to higher quality CIS. The higher band gap quaternary 
chalcopyrite material Culn(S,, Se;_x)2 was prepared and 8% cells 
were fabricated using this material. Device analysis revealed a cor- 
relation between long wavelength quantum efficiency and the CIS 
Cwin ratio. Temperature dependent studies highlighted the need 
for high Voc devices to minimize the impact of the voltage drop at 
operating temperature. Numerical modeling of module performance 
was performed in order to identify the correct ZnO sheet resistance 
for modules. Efforts in Phase Ill will focus on increase of module 
efficiency to 9-10%, initiation of an outdoor testing program, prepa- 
ration of completely uniform CIS plates using second generation 
selenization equipment, and exploration of alternative precursors 
for CIS formation. 
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29548 (NREL/TP-451-6637) Polycrystalline CulnSe2 and 
CdTe solar cells: Annual subcontract report, April 15, 1992- 
April 14, 1993. Dhere, N.G. (Florida Solar Energy Center, Cape 
Canaveral, FL (United States)). National Renewable Energy Lab., 
Golden, CO (United States). Aug 1994. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE94011875. Source: OSTI; NTIS; 
GPO Dep. 

The principal objective of the research project is to develop pro- 
cesses for the fabrication of cadmium-telluride, CdTe, and 
copper-indium-gallium-diselenide, Cu(in; _,Ga,)Se2, polycrystalline- 
thin-film solar cells using techniques that can be scaled-up for 
economic manufacture on a large scale. The aims are to fabricate 
CdTe solar cells using Cd and Te layers sputtered from elemental 
targets; to promote the interdiffusion between Cd/Te layers, CdTe 
phase formation, and grain growth; to utilize non-toxic selenization 
SO as to avoid the use of extremely toxic H2Se in the fabrication of 
Cu(In;_,Ga,x)Se2 thin-film solar cells; to optimize selenization pa- 
rameters; to improve adhesion; to minimize residual stresses; to 
improve the uniformity, stoichiometry, and morphology of CdTe and 
Cu(In;_,Ga,)Se2 thin films, and the efficiency of CdTe and 
Cu(In;_,Ga,)Ses solar cells. 


29549 (NREL/TP-451-7046) Polycrystalline thin film cad- 
mium telluride solar cells fabricated by electrodeposition: 
Annual subcontract report, 20 March 1993-19 March 1994. Tre- 
fny, J.U. (Colorado School of Mines, Golden, CO (United States)); 
Furtak, T.E.; Williamson, D.L.; Kim, D. National Renewable Energy 
Lab., Golden, CO (United States); Colorado School of Mines, 
Golden, CO (United States). Jul 1994. 57p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE94011848. Source: OSTI; NTIS; GPO Dep. 

This report describes the principal results of work performed dur- 
ing the second year of a 3-year program at the Colorado School of 
Mines (CSM). The work on transparent conducting oxides was car- 
ried out primarily by CSM students at NREL and is described in 
three publications listed in Appendix C. The high-quality ZnO 
produced from the work was incorporated into a copper indium dis- 
elenide cell that exhibited a world-record efficiency of 16.4%. Much 
of the time was devoted to the improvement of cadmium sulfide 
films deposited by chemical bath deposition methods and annealed 
with or without a cadmium chloride treatment. Progress was also 
made in the electrochemical deposition of cadmium telluride. High- 
quality films yielding CdS/CdTe/Au cells of greater than 10% 
efficiency are now being produced on a regular basis. We explored 
the use of zinc telluride back contacts to form an n-i-p cell struc- 
ture as previously used by Ametek. We began small-angle x-ray 
scattering (SAXS) studies to characterize crystal structures, resid- 
ual stresses, and microstructures of both CdTe and CdS. Large 
SAXS signals were observed in CdS, most likely because of scat- 
tering from gain boundaries. The signals observed to date from 
CdTe are much weaker, indicating a more homogeneous mi- 
crostructure. We began to use the ADEPT modeling program, 
developed at Purdue University, to guide our understanding of the 
CdS/CdTe cell physics and the improvements that will most likely 
lead to significantly enhanced efficiencies. 


29550 (NREL/TP-451-7055) Novel thin-film CulnSe, fabri- 
cation: Annual subcontract report, 1 May 1992-31 October 
1993. Gabor, A.M. (Colorado Univ., Boukder, CO (United States)); 
Hermann, A.M. National Renewable Energy Lab., Gokien, CO 
(United States); Colorado Univ., Boulder, CO (United States). Aug 
1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE94011874. Source: OSTI; NTIS; GPO Dep. 

This report describes work exploring a new technique for the 
formation of Culn,Ga,_,Se2 thin films. The cu deposition was sep- 
arated fro the Ga+in deposition such that precursor films with 
compositions of either Cu,Se or (in,Ga;_,)oSe3 were formed. 
These precursors were exposed to either (a) In+Ga+Se or (b) 
cu+Se at substrate temperatures > 500 C to form Galn,Ga,_,Seo. 
Films made from the Cu,Se precursors were unexceptional, but 
films made from the (in,Ga;_,)2Se3 precursors were of excep- 
tional smoothness and density. During the period covered in this 
report, a device made fro one of these films resulted in what, at 
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the time, was the highest total-area efficiency measured for any 
non-single-crystal, thin-film solar cell, at 15.9%. 


29551 (SAND-94-1898C) Crystalline silicon processing. 
Basore, P.A. Sandia National Labs., Albuquerque, NM (United 
States). 13 Jul 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9407110—1: 1994 photovoltaic systems workshop, Albuquerque, 
NM (United States), 13 Jul 1994). Order Number DE94016552. 
Source: OSTI; NTIS; GPO Dep. 

This presentation (consisting of vugraphs) first provides the 
background motivation for Sandia’s effort for the development of 
improved crystalline silicon solar cells. It then discusses specific 
results and progress, and concludes with a brief discussion of op- 
tions for next year. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 29036, 29542, 29569, 29779, 29799, 29838 


29552 (CRIE-Y-93008) Market penetration analysis of dis- 
persed generation technologies and development of economic 
simulation model for photovoltaic system. Imamura, E.; 
Uchiyama, Y. Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Mar 1994. 27p. (in Japanese). Order Number 
DE94796587. Source: OSTI; NTIS; Available from Central Re- 
search Institute of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

Development has been made on a market penetration analysis 
of dispersed generation technologies that takes technological char- 
acteristics, and such regional features as environments and climate 
into consideration. A photovoltaic (PV) system proliferation process 
analysis model has been developed while considering technologi- 
cal features of the PV system as an application of the developed 
evaluation method. The features may be summarized as follows: 
the model can discuss climate conditions in an area being divided 
into up to 50 sub-areas to reflect the climate conditions accurately, 
by establishing data base for each area; the model can analyze up 
to 200 users as possible objects for the proliferation of the system, 
and elucidate sizes of the proliferation by departments; the model 
hypothesizes optionally periods of time and rate of fund aids pro- 
vided for system introduction and explains the effect of aiding 
means on the proliferation process; and the model can analyze 
proliferation of other dispersed power supply systems by exchang- 
ing the analysis modules such as for wind power generation and 
fuel cells, and arranging items of information characteristic to each 
dispersed power supply as a data base. 10 refs., 8 figs., 1 tab. 


29553 (DOE/AL/45807-T13) 1992 PVUSA progress report. 
Ellyn, W. (ed.) (Nesbit (William) and Associates, Santa Rosa, CA 
(United States)). Pacific Gas and Electric Co., San Ramon, CA 
(United States). [1992]. 90p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC04-87AL45807. Order Num- 
ber DE94014780. Source: OSTI; NTIS; GPO Dep. 

Photovoltaics for Utility Scale Applications (PVUSA) is a national 
public-private partnership that is assessing and demonstrating the 
viability of utility-scale photovoltaic (PV) electric generating sys- 
tems. This report updates the progress of the PVUSA project, 
reviews the status and performance of the various PV installations 
during 1992, and summarizes key accomplishments and conclu- 
sions from work to date. 


29554 (DOE/AL/45807—T14) PVUSA progress report, 1989- 
1990. Steele, R. (ed.) (Strategies Unlimited, Mountain View, CA 
(United States)). Pacific Gas and Electric Co., San Ramon, CA 
(United States). [1990]. 101p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC04-87AL45807. Order Num- 
ber DE94014778. Source: OSTI; NTIS; GPO Dep. 

Photovoltaics for Utility Scale Applications (PVUSA) is a national 
public-private partnership that is assessing and demonstrating the 
viability of utility scale photovoltaic electric generating systems. The 
project has been designed to provide utilities with hands-on experi- 
ence needed to evaluate and utilize PV as the technology matures. 
PVUSA provides manufacturers with a test bed for their products 
and encourages technology improvement and cost reductions in 
both the PV modules and other PV system components. PVUSA 
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also generates necessary communication between utilities and the 
PV industry for successful commercialization. In 1989 PVUSA be- 
gan to fulfill its primary goal of field testing a wide range of 
promising American-made PV module technologies and balance-of- 
system (BOS) configurations in a utility setting. The project began 
collecting and analyzing data and initiated the necessary technol- 
ogy transfer activities for commercial dialog and technical 
information exchange between the PV industry and utility users, 
which continued into 1990. 


29555 (DOE/AL/45807-T15) PVUSA progress report, 1991. 
Ellyn, W. (ed.) (Nesbit (William) and Associates, Santa Rosa, CA 
(United States)); Jennings, C. (ed.). Pacific Gas and Electric Co., 
San Ramon, CA (United States). [1991]. 77p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC04- 
87AL45807. Order Number DE94014768. Source: OSTI; NTIS; 
GPO Dep. 

Photovoltaics for Utility Scale Applications (PVUSA) is a national 
public-private partnership that is assessing and demonstrating the 
viability of utility-scale photovoltaic (PV) electric generating sys- 
tems. PVUSA participants include Pacific Gas & Electric (PG&E), 
the US Department of Energy (DOE), the Electric Power Research 
Institute (EPRI), the California Energy Commission (CEC), and 
eight utilities and other agencies. This report updates the progress 
of the PVUSA project, reviews the status and performance of the 
various PV installations during 1991, and summarizes key findings 
and conclusions from work to date. PVUSA offers utilities hands-on 
experience needed to evaluate and utilize maturing PV technology. 
The project also provides manufacturers a test bed for their prod- 
ucts, encourages technology improvement and cost reductions in 
PV modules and other system components, and establishes com- 
munication channels between utilities and the PV industry. The 
project consists of two types of demonstrations: Emerging Module 
Technology (EMT) arrays, which are unproven but promising state- 
of-the-art PV technologies in 20-kW (nominal) arrays; and Utility 
Scale (US) systems, which represent more mature PV technologies 
in 200- to 500-kW turnkey systems. 


29556 (DOE/AL/57510-T2) Southwest Region Experiment 
Station (SWRES) 1990 report. New Mexico State Univ., Las 
Cruces, NM (United States). Southwest Technology Development 
Inst. Mar 1991. 191p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AS04-89AL57510. Order Number 
DE94012169. Source: OSTI; NTIS; GPO Dep. 

Photovoltaic (PV) systems and components have been tested at 
the SWRES since 1981. The US Department of Energy provided 
the initial funding for the 12 support structures on the site. Approxi- 
mately 40 kW of PV was installed on the roofs of these support 
structures to study the performance of residential applications. A 
review of the performance of these systems during the decade of 
the 1980's is included in Section 2 of this report. 


29557 (DOE/FTR-94008320) NREL-India initiative for Pho- 
tovoltaics development and other Renewable Energy Projects: 
Phase 1, Foreign trip report, January 22—February 11, 1994. Ul- 
lal, H. (National Renewable Energy Lab., Golden, CO (United 
States)); Sherring, C. National Renewable Energy Lab., Golden, 
CO (United States); Sherring Energy Associates, Princeton, NJ 
(United States). 16 Mar 1994. 153p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE94008320. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The prime objective of this first phase of the NREL India initiative 
was to meet with firms wishing to develop a Photovoltaics capabil- 
ity and to identify possible collaborative projects that could form the 
basis of successful proposals to make use of the existing World 
Bank/Indian Renewable Energy Agency (IREDA) fund. The team 
consisted of Dr. Harin Ullal of NREL, Dr |. B. Gulati of Industrial De- 
velopment Services PVT. Ltd. (New Delhi) representing TUE and 
Dr. Chris Sherring under contract to NREL. All of the companies 
that we visited during the 21 days in India, other than the small 
number of existing indigenous PV manufacturers, had expressed a 
wish to explore the possibility of collaborating with American PV 
technology firms. Many of the companies visited were already hav- 
ing discussions with US firms on possible collaboration. It was also 





evident that both CEL and BHEL the major public sector PV manu- 
facturers in India welcomed the collaborative assistance of several 
US firms in developing their production capabilities. 


29558 (ETDE/DE-mf-94798422) Electric power supply of 
the village of Jurf El-Daraweesh, Jordan: Final report Jordan. 
Stockmann, C. Institut fuer Solare Energieversorgungstechnik 
(ISET), Kassel (Germany). 22 Dec 1992. 319p. (In German). Spon- 
sored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 0328924A. Order 
Number DE94798422. Source: OSTI; NTIS (US Sales Only). 

The first stage of this demonstration project was supervised and 
implemented by the German and Arab cooperating partners. After 
installation of the hybrid wind power/photovoltaic power/diesel en- 
gine battery system in the village and its commissioning early in 
1989, plans were made for a two-year test and evaluation project 
from July 1989 to December 1991. Institut fuer Solare Energiever- 
sorgungstechnik, Kassel was charged with its implementation by 
the Federal Ministry for Research and Technology. In the course of 
the project, the existing system was provided with the necessary 
measuring and test equipment. A regular data transfer was estab- 
lished, and individual measuring compaigns were started to solve 
special problems. The staff of the Jordanian project partner (Royal 
Scientific Society - RSS) were trained for the system and system 
components. (orig./HW) 


29559 (NASA-TM—103203) The chemical effects of the Mar- 
tian environment on power system component materials: A 
theoretical approach. Perez-Davis, M.E. (Lewis Research Center, 
Cleveland, OH (United States)); Gaier, J.R. National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center. [1994]. 12p. Sponsored by National Aeronau- 
tics and Space Administration, Washington, DC (United 


States); USDOE, Washington, DC (United States). DOE Contract 
Al03-86SF16310. (CONF-900828-14: 1990 summer national meet- 
ing of the American Institute of Chemical Engineers (AIChE), San 


Diego, CA (United States), 19-22 Aug 1990). Order Number 
DE94051239. Source: OSTI; NTIS; INIS; GPO Dep. 

In the foreseeable future, an expedition may be undertaken to 
explore the planet Mars. Some of the power source options being 
considered for such a mission are photovoltaics, regenerative fuel 
cells and nuclear reactors. In addition to electrical power require- 
ments, environmental conditions en route to Mars, in the planetary 
orbit and on the Martian surface must be simulated and studied in 
order to anticipate and solve potential problems. Space power sys- 
tems components such as photovoltaic arrays, radiators, and solar 
concentrators may be vulnerable to degradation in the Martian en- 
vironment. Natural characteristics of Mars which may pose a threat 
to surface power systems include high velocity winds, dust, ultravi- 
olet radiation, large daily variations in temperature, reaction to 
components of the soil, atmosphere and atmospheric condensates 
as well as synergistic combinations. Most of the current knowledge 
of the characteristics of the Martian atmosphere and soil composi- 
tion was obtained from the Viking 1 and 2 missions in 1976. This 
paper presents a theoretical study used to assess the effects of 
the Martian atmospheric conditions on the power systems compo- 
nents. A computer program written at NASA Lewis Research 
Center in 1961 to 1962 for combustion research that uses a free- 
energy minimization technique was used to calculate chemical 
equilibrium for assigned thermodynamic states of temperature and 
pressure. The power system component materials selected for this 
study include: Silicon dioxide, silicon, carbon, copper, and titanium. 
Combinations of environments and materials considered in this 
study include: (1) Mars atmosphere with power surface material, 
(2) Mars atmosphere and dust component with power surface ma- 
terial, (3) Mars atmosphere and hydrogen peroxide or superoxide 
with power system material. 


29560 (NEI-DK-1629) Main objectives of the Danish partic- 

ipation plan in IEA Soler Task 13: IEA Task 13 "Advanced 

Solar Low-Energy Bulldings”. Saxhof, B.; Engelund -Thomsen, 

K.;  Wittchen, K.B. Danmarks Tekniske Hoejskole, Lyngby 

(Denmark). Lab. for Varmeisolering. Sep 1989. 7p. Contract EM- 

16143/13-1. Order Number DE94790714. Source: OSTI; NTIS. 
EFP-88. 
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The objective of the International Energy Agency Task XIl is "to 
advance solar building technologies through identification, develop- 
ment and testing of new and innovative concepts which have the 
potential for eliminating or minimizing the use of purchased energy 
in residential buildings while maintaining acceptable comfort 
levels”. Sub-objectives are the development and evaluation of con- 
cepts, testing and data analysis and documentation. The proposed 
objectives are described in detail. Systems evaluated are mechani- 
cal ventilation with heat recovery on exhaust air, combined 
ventilation and heating systems, low-flow solar water heating, and 
comfort control systems ensuring indoor thermal comfort without 
loss of energy. The houses will be super insulated using conven- 
tional and translucenttransparent insulation materials, envelope 
construction without thermal bridges and shading devices. Energy- 
using appliances will be tested for possibilities of reducing energy 
consumption. Extensive monitoring will take place and various de- 
vices for both indoor and outdoor testing will be utilized. Denmark 
expects to enter a substantial contribution from national products in 


the field of super insulation and transparent/translucent insulation 
materials. (AB) 
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29561 (DOE/SF/16306-41) Colorado State University pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems: Project status report, February— 
May 1994. Colorado State Univ., Fort Collins, CO (United States). 
Solar Energy Applications Lab. Jun 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86SF16306. Order Number DE94013381. Source: OSTI; NTIS; 
GPO Dep. 

This report covers work performed by Colorado State University 


on solar heating and cooling systems from February through May, 
1994. 


29562 (DTH-LV-94-07) Calculated capacity for solar heat- 
ing plants with circulation pipe. Furbo, S. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. Feb 1994. 
13p. (in Danish). Contract ENS-51181-92.0052. Order Number 
DE94790671. Source: OSTI; NTIS. 

The energy yield of solar heating systems with circulation piping 
is calculated. Various designs for the heat storage facilities, for the 
circulation pipe’s connection to such facilities and the design of the 
pump in the circulation system are taken into consideration. Further 
studies have been made of the efficiency of an automatic regulat- 
ing valve located in the hot water container. The extent of the 
reduction in the solar heating system’s energy yield was investi- 
gated when the hot water was lead to the circulation piping through 
the tapping pipe instead of leading it directly from the top of the 
container. It was also investigated whether time control ensures 
that there is a flow in the circulation piping only when the hot water 
is being used. (AB) 


29563 (NEI-DK-1595) Mixing in storage tanks during heat- 
ing up process: Part report. Katic, |. Dansk Teknologisk Inst., 
Taastrup (Denmark). Proevestationen for Solenergi. Jan 1994. 2ip. 
(In Danish). Contract ENS-51181-92.0052. Order Number 
DE94790690. Source: OSTI; NTIS. 

The aim was to determine the extent of the breakup of stratifica- 
tion in solar heating storage facilities during the heating up process 
by analyzing existing sets of data. It was found that capacity reduc- 
tion following mixing caused by the supplementary heat source 
was insignificant in the cases of the design types tested. (AB) 


29564 (NEI-DK-1610) Parallel processing results from esti 
mation of PASSYS test cells. Melgaard, H. (The Institute of 
Mathematical Statistics and Operations Research, The Technical 
University of Denmark, Lyngby (Denmark)); Madsen, H.; Schultz, 
J.M. Technical Univ. of Denmark, Lyngby (Denmark). Inst. of Math- 
ematical and Operations Research. Jul 1992. 39p. Order Number 
DE94790727. Source: OSTI; NTIS. 

In this paper the results from the estimation of PASSYS Test 
Cells from different EEC countries are presented. The work con- 
tains 8 cases of calibration and 3 cases with the reference wall. 
The data sets are based on the ones prepared by BBRI for parallel 
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processing. For the estimation and post processing CTLSM version 
2.4 was used. The paper describes the methodology used for the 
estimation and validation. Comments on the individual data sets, 
and suggestions for future improvements are also given. (au) 


29565 (NEI-DK-1612) Solar heating system for space heat- 
ing and domestic hot water production for low energy houses: 
IEA Task 13 "Advanced Solar Low-Energy Buildings”. Oester- 
gaard Jensen, S. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Mar 1990. 5p. Contract ENS- 
1213/89-8. Order Number DE94790712. Source: OSTI; NTIS. 

EFP-89. 

This paper has been produced for presentation to the 
participants of Task 13 of the IEA Solar Heating and Cooling Pro- 
gramme. The work has been funded by the Danish Energy Agency 
as part of the project EFP-89 ENS-1213/89-8 "Projektering af 
avanceret lavenergihus (Design of Advanced Low Energy House), 
IEA Solar Heating and Cooling, Task 13 - Advanced Solar Low En- 
ergy Buildings”. (au) 


29566 (NEI-DK—1613) Simulating multi-layered glazing with 
the Danish TSBI3 (draft): IEA Task 13 "Advanced Solar Low- 
Energy Bullidings”. Wittchen, K.B. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Jun 1991. 18p. Con- 


tract ENS-1213/89-8. Order Number DE94790710. Source: OSTI; 
NTIS. 


EFP-89. 

The document comprises the results of simulation of multi- 
layered glazing using the computer program TSBI3 for the thermal 
simulation of buildings. The programme requires the transmissivity 
of normal irradiation for the total number of glass panes and 
calculates from this the transmissivity for five different angles of in- 
cidence assuming normal conditions. Results show, for each month 
of a year, values for heating and cooling loads, solar available on 
south, total solar input window, ventilation load, window conduction 
and total surface conduction. Heating or cooling loads kW for three 
consecutive days in February and May are given by the hour and 
solar intensities on external surfaces in kW per square meter for 
each hour during May 31st are given. The limitations and assump- 
tions in the TSBI3 programme (version 3.0) are noted. (AB) 


29567 (NEI-DK-1620) Solar-cell driven pump for a solar 
heating system. Katic, |. Dansk Teknologisk Inst., Taastrup (Den- 
mark). Proevestationen for Solenergi. May 1994. 30p. (in Danish). 
Contract ENS-51181-93.0016. Order Number DE94790724. 
Source: OSTI; NTIS. 

A smaller solar-cell driven water heating system where the tradi- 
tional control and pump are substituted with a direct-current pump 
was examined. Calculations and experimentation showed that the 
capacity of the system is equal to traditional systems under certain 
conditions. The pump must start up when the solar intensity is 100- 
250 W/m. Pressure losses must be limited to 10 kPa at the pump 
and should generally be lower than in traditional systems. The di- 
mensions of the plant must not exceed 0.5-1 m* selective solar 
collector per Watt solar cell production. The nominal effect of the 
pump should be about half of the solar-cell panel’s nominal effect. 
The operation of one system incorporating a spiral heat exchanger 
and another with a mantle heat exchanger proved satisfactory. 
There were no starts or stops which could have lead to a signifi- 
cant increase in heat losses. The system was evaluated as being 
effective in low-flow systems where a small pump and a solar 
panel can be used because of the low level of pressure losses. In 
the case of larger systems, pumps and solar cells are still too ex- 
pensive in comparison to normal control systems and pumps. It is 
recommended to use the system where the electric power supply 
is unstable as the problems of boiling in connection with pump fail- 
ure can be avoided. This type of system is recommended for 
do-it-yourself experts as it is not necessary to enlist the help of an 
authorized electric installer. Operation is simple and reliable. (AB) 


29568 


(NEI-DK-1626) Advanced Danish low-energy house, 
IEA task 13 project summary: IEA task 13 "Advanced solar 
low-energy bulldings”. Engelund Thomsen, K.; Saxhof, B. Dan- 


marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Mar 1992. 20p. Contract ENS-1213/89-8. Order 
Number DE94790709. Source: OSTI; NTIS. 
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EFP-89. 

The main purpose of the Danish programme during the four years 
of work within IEA Task 13 is to design and build a "zero-energy” 
house. The Danish team has decided to study two different house 
designs, both super insulated rowhouse types, one for east-west 
running rows and one for north-south running rows. The second 
type was designed as a deliberate attempt to meet the challenge 
of an unfavourable building site, as a large number of building sites 
does not offer the possibility of building south facing rowhouses. 
However, the design and construction principles are easily transfer- 
able to other building types, eg detached single family houses or 
small apartment buildings. This paper shows for each house some 
of the results from computer simulations concerning energy statis- 
tics, a Sankey energy flow diagram and some drawings. The first 8 
pages concern the house with facades facing north-south and then 
follows the house with the facades facing east-west. (au) 


29569 (NEI-DK-1628) Danish project summary: IEA task 
13 "Advanced solar low-energy bulldings”. Saxhof, B.; En- 
gelund Thomsen, K.; Wittchen, K.B.; Lundgaard, B. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Oct 1990. 17p. Contract EM-16143/13-1. Order Number 
DE94790711. Source: OSTI; NTIS. 

EFP-88. 

It is the main purpose of the Danish low-energy research pro- 
gramme to design, build and monitor dwellings with about 100 m? 
living area with an energy consumption as low as possible. Two 
different types of super insulated row houses have been designed, 
one for north-south running rows and one for east-west running 
rows. Both types of houses will be designed in a collaboration be- 
tween the architect from the Royal Academy of Arts, the Danish 
School of Architecture and the engineering team from the Thermal 
Insulation laboratory. In this paper a first thermal analysis of the 
row house with facades facing north-south has been made. Two 
pages of drawings of each type of house are further shown. (au) 
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29570 (NEI-DK-1627) Roof space collector system for low 
energy houses: IEA Task 13 "Advanced Solar Low-Energy 
Buildings”. Oestergaard Jensen, S. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Mar 1990. 7p. Contract 
ENS-1212/89-8. Order Number DE94790713. Source: OSTI; NTIS. 

EFP-89. 

This paper has been produced for presentation to the participants 
of Task 13 of the IEA Solar Heating and Cooling Programme. The 
work has been funded by the Danish Energy Agency as part of the 
project EFP-89 1213/89-8 "Projektering af avanceret lavenergihus 
(Design of Advanced Low Energy House), IEA Solar Heating and 
Cooling, Task 13 - Advanced Solar Low Energy Buildings”. (au) 


29571 (NREL/TP-471-6092) Progress in the development 
of advanced solar reflectors. Kennedy, C.; Jorgensen, G. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Jan 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. (CONF-941125—1: 7. in- 
ternational vacuum web coating conference, Miami, FL (United 
States), 10-12 Nov 1994). Order Number DE94000264. Source: 
OSTI; NTIS; GPO Dep. 

Solar thermal technologies require large mirrors to provide con- 
centrated sunlight for renewable power generation. Such materials 
must be inexpensive and maintain high specular reflectance for ex- 
tended lifetimes in severe outdoor environments. Polymer reflectors 
are lighter than glass mirrors, offer greater system design flexibility, 
and have the potential for lower cost. During the past year, collab- 
orative cost-shared research and development between the 
National Renewable Energy Laboratory (NREL) and industrial part- 
ners has identified candidate materials that perform better than the 
state-of-the-art commercial silvered-polymer reflectors in terms of 
corrosion degradation and resistance to delamination failure. Addi- 
tional cooperative efforts will produce new alternative materials with 
reduced costs due to high speed production line capability. NREL 





welcomes continued and expanded interest and web coating indus- 
try involvement in developing advanced solar reflector materials. 


29572 (SP-94-13) Accelerated Life Testing of Solar Energy 
Materials. Case study of some selective solar absorber coat- 
ing materials for DHW-systems. Carlsson, Bo (Swedish National 
Testing and Research Institute, Boraas (Sweden)); Moeller, K.; 
Frei, U.; Koehl, M. Swedish National Testing and Research Inst., 
Boraas (Sweden). Feb 1994. 259p. Order Number DE94790839. 
Source: OSTI; NTIS. 

The present report documents the results of a joint study aimed 
at establishing the use and limitations of methods for accelerated 
life testing applicable to materials used in solar heating and cooling 
applications. The study was conducted as part of the work in Task 
X Solar Materials Research and DevelopmentSof the IEA Solar 
Heating and Cooling Programme. The work was organized as a 
case study in which four commercially available selective absorber 
materials were selected for study. These materials are used in 
single-glazed flat plate solar collectors for domestic hot water 
production. The systematic approach to accelerated life testing em- 
ployed in this case study invoived a large number of activities. 
Analysis was made to find a relationship between the optical prop- 
erties of an absorber and the thermal performance of a solar 
system. Recommended procedures for measurements of optical 
properties of absorber coatings were developed. Three different 
ageing test programmes were conducted simulating the effect of 
high temperature, high humidity and condensation, and sulfur diox- 
ide at high humidity. To identify dominant mechanisms of 
degradation, techniques such as UV-VIS-NIR and IR spectroscopy, 
SEM, EDX, AES (depth profiling), and XRD were used. To 
characterize quantitatively the effective levels of the different envi- 
ronmental factors which might contribute to material degradation 
under service condition, theoretical models were developed for cal- 
culation of microclimatic data. Measurement of microclimatic data 
was also carried out on collectors tested under operating and stag- 
nation conditions. To predict or estimate the service life of the 
coatings studied, time transformation functions elaborated from the 
results of the accelerated tests were used. To validate derived 
models for service life estimation, absorber samples were taken 
from the collectors tested for three years. 41 refs, 112 figs, 48 tabs 
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29573 (DOE/ID/13040-T22) Geothermal direct-heat utiliza- 
tion assistance: Quarterly project progress report, 
January—March 1994. Oregon Inst. of Tech., Klamath Falls, OR 
(United States). Geo-Heat Center. [1994]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG07- 
901D13040. Order Number DE94011546. Source: OSTI; NTIS; 
GPO Dep. 

The Geo-Heat Center provides technical assistance on geother- 
mal direct heat applications to developers, consultants and the 
public which could include: data and information on low- 
temperature (< 1500 C) resources, space and district heating, 
geothermal heat pumps, greenhouses, aquaculture, industrial pro- 
cesses and other technologies. This assistance could include 
preliminary engineering feasibility studies, review of direct-use 
project plans, assistance in project material and equipment selec- 
tion, analysis and solutions of project operating problems, and 
information on resources and utilization. The following are brief de- 
scriptions of technical assistance provided during the second 
quarter of the program. 


29574 (LA-UR-94-1712) Geothermal assessment of 
Archuleta County and the Pagosa Springs Aquifer, Colorado. 
Goff, F. (Los Alamos National Lab., NM (United States)); Tully, J. 
Los Alamos National Lab., NM (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-941043-2: Annual meeting of the 
Geothermal Resources Council, Salt Lake City, UT (United States), 
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3-5 Oct 1994). Order Number DE94014815. Source: OSTI; NTIS; 
GPO Dep. 

The Commissioners of Archuleta County, Colorado determined 
that an assessment of the energy potential of the geothermal re- 
sources within the county was: needed by public, private, and 
commercial enterprises to increase. the county's light industry. A 
project was formulated whose objectives were to: (1) provide a 
data base of geothermal aquifer. characteristics for planning and 
development decisions; (2) train county personnel in geothermal 
exploration, evaluation, and management; and (3) collect data, on 
direct use applications in space heating, horticulture, and aqua- 
culture to be used for public education and to assist developers 
and engineers. Los Alamos National Laboratory provided chemical 
analyses of waters, miscellaneous laboratory support, field sam- 
pling equipment, and geothermal expertise, and the project was 
conducted during 1991. This report is a summary of findings result- 
ing from objectives (1) and (2). A reassessments of geothermal 
potential reveals that there are no thermal aquifers with electrical 
generating potential (>150°C). Instead, isolated thermal aquifers 
are scattered throughout the county which may have future poten- 
tial for greenhousing and aqua-culture, as well as bathing and 
heating. Maximum estimated reservoir temperatures are 110- 
120°C for the Pagosa Springs Aquifer and 110-140°C for the 
Piedra Hot Spring system which circulate through Precambrian 
basement; however, estimated depths to the source Reservoirs are 
1 to 3 km. Maximum estimated reservoir temperatures for other 
thermal aquifers, which circulate In Mesozoic sedimentary rocks, 
are <75°C. 


1502 Geology and Hydrology of Geothermal Sys- 
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29575 (DOE/ER/14352-1, pp. 597-600) Hydrofrac stress 
data for the European HDR research project tests site Soultz- 
sous-Forets as a part of the HDR feasibility study. Klee, G. 
(MeSy Geo-Mebsysteme GmbH, Bochum (Germany)); Rummel, F. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

For the design of an HDR operation for the extraction and use of 
geothermal energy it is necessary to have knowledge of the magni- 
tude and the direction of in-situ stresses at the depth of the 
geothermal reservoir. For this purpose, hydraulic fracturing stress 
measurements were carried out in the Soultz research boreholes 
as a part of the HDR feasibility study. The hostile downhole envi- 
ronment (high temperature up to 175 degrees C, high gas and salt 
content of the borehole fluid) required the development of a com- 
pletely new technology based on aluminum packers operated by a 
wireline system for zone isolation in boreholes with 96mm and 
159mm diameter. This technology was sucessfully used down to 
3.5Km depth. Autoclave tests of the new tool demonstrated enor- 
mous packer capacities which enables future hydrofrac experiments 
under high pressure conditions at great depth. The milling opera- 
tion of the downhole remaining aluminum shells in borehole GPK-1 
showed that the aluminum packers can support large loads which 
opens the door for a full range of new applications (side tracking, 
pridge plugs, casing packers, etc.) for hostile downhole conditions. 


29576 (DOE/ER/14352-1, pp. 637-640) Three-dimensional 
in-situ stress determination by anelastic strain recovery of a 
rock core. Matsuki, K. (Tohoku Univ., Aoba-ku (Japan)); Takeuchi, 
K. Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

As opposed to the other methods which use boring cores, 
anelastic strain recovery (ASR) has not been established as a 
method for measuring three-dimensional stresses. Previous studies 
assumed that vertical stress is a principal stress determined by 
overburden pressure and that anelastic strain recovery compli- 
ances of rock are independent of applied stresses. in this study, by 
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considering the anelastic normal strain recovery of an isotropic vis- 
coelastic material in an arbitrary direction in a general stress state, 
a method for determining three-dimensional in-situ stresses, 
without the assumptions described above, was proposed and suc- 
cessfully applied at Yunomori geothermal field, Japan. 


29577 (ETDE/JP-mf-94791341) Report of blowout/reduction 
tests in the fiscal 1992 geothermal energy development sur- 
vey. 34.: Uenoyu/Santai areas in Hokkaido. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Oct 1993. 180p. (In Japanese). Order Number DE94791341. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, 1-1, 3-chome, Higashi- 
Ikebukuro, Toshima-ku, Tokyo, Japan. 

The paper reports results of blowout/reduction tests conducted in 
Uenoyw/Santai areas in Hokkaido under the fiscal 1992 survey of 
the geothermal energy development promotion. The well surveyed 
is constituted of sand sediment in 0-15 m in depth, a mudstone 
bed in 15-145 m, a pyroclastic rock/lava/sandstone bed in 145- 
1000 m, a slate/limestone bed in 1000-1800 m. In the logging 
before blowout, temperature and pressure were 196°C and 159 kg/ 
cm? in 1800 m at deepest, respectively. The blowout of geothermal 
fluids was induced by the swabbing method. The blowout started 
three hours after swabbing started, and continued blowout of natu- 
ral steam and geothermal water was confirmed. The record 
blowout amounts of steam and geothermal water were 2.3 tons/h 
and 266 Vmin., respectively. The geothermal water blown out was 
reduced into the well at a point about 1.5 km away by use of the 
reduction use submerged pump. The total reduction amount was 
1407 tons. 21 refs., 72 figs., 58 tabs. 


29578 (ETDE/JP-mf-94791342) Report of the geochemical 
investigation (on geothermal water) in the fiscal 1992 geother- 
mal energy development survey. 36.: Hongu area. New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Jul 1993. 6ip. (in Japanese). Order Number 
DE94791342. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, 1-1, 3- 
chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

The paper reports results of the investigation of properties of 
geothermal fluids in Hongu, Wakayama Pref., under the fiscal 1992 
survey of the geothermal energy development promotion. The well 
surveyed did not come to produce natural steam at a drilling depth 
of 1002m by induction by the swapping method, and water temper- 
ature reached a maximum of 65.6°C. The geothermal water is 
classified into a neutral HCO3 type by water quality and liquidity. 
From the analysis of isotope composition, the water is thought to 
originate from the surface water the same as in the existing hot 
spring. Moreover, from ;3C in CO2, it is estimated that volcanic 
gas coming from deep magma is relative to the water. In the 
Hongu area, no distribution of new volcanic rock groups have 
known, and K-Ar geochronometry of the intrusive rock group such 
as quartz porphyry indicates approximately 13Ma. Therefore, it is 
thought that the possibility of the intrusive rock’s being a heat 
source for geothermal activities is small. From the above, it is con- 
cluded that hot springs in this area originate from the surface water 
which stays underground for a long time, are heated by wide-area 
thermal conducting, and are discharged along the tectonic line by 
distribution of intrusive rock groups. 10 refs., 14 figs., 31 tabs. 


29579 (ETDE/JP-mf-94796553) Interim report on research 
and development results of the 1992 Sunshine Project.: Stud- 
les on deep geothermal resources exploration technology. 
Geological Survey of Japan, Tsukuba, Ibaraki (Japan). Dec 1993. 
171p. (In Japanese). Order Number DE94796553. Source: OSTI; 
NTIS; Available from Geological Survey of Japan, 1-1-3, Higashi, 
Tsukuba-shi, Ibaraki, Japan. 

The paper reports fiscal 1992 results of ’a study on deep 
geothermal resources exploration technology/a basic study on hy- 
drothermal system dynamics’ conducted as part of the Sunshine 
Project by Geological Survey of Japan, Agency of Industrial Sci- 
ence and Technology. As for a study of the development process 
of reservoirs by fluid inclusion, reported are the re-equilibrium pro- 
cess, and geochemical characteristics in Kirishima and Sengan 
geothermal areas. As to a study of the development process of 
reservoirs by packing minerals, reported are results of preliminary 
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measurements. Concerning a study by numerical simulation, a revi- 
sion of the prototype simulator is made, and adaptability to the 
specifications for computation is studied. With relation to a study of 
prediction of reservoir-hydrothermal system variations by analyzing 
chemical changes of geothermal fluids, reported are results of the 
chemical research on geothermal gas in the Hijiori area in 
Yamagata Pref. With relation to a study of prediction of reservoir- 
hydrothermal variations by analyzing underground physical 
changes, the paper reports results of GPS measurements and 
gravity measurements in the Sumikawa, Okuaizu, Kakkonda, and 
Nigorigawa (Hokkaido) areas. Further, a comparative study is 
made between leveling and GPS measurements. 


29580 (LA-UR-94-2603) Designs of an HDR reservoir at 
Clearlake, California. Brown, D.W.; Burns, K.L. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9405205—1: EPRI/HDDR geothermal power for U.S. elec- 
tric utilities, Irwindale, CA (United States), 23-24 May 1994). Order 
Number DE94016199. Source: OSTI; NTIS; GPO Dep. 

The Clearlake area of California lies within the Geysers/ 
Clearlake geothermal anomaly, a region of some 270 square miles 
in Sonoma and Lake Counties exhibiting elevated heat flow. The 
bulk of the electric power generated from geothermal resources in 
the United States is produced from this geothermal anomaly. How- 
ever, the quantity of the Hot Dry Rock (HDR) resource within the 
Geysers/Clearlake geothermal! anomaly is vastly larger than that of 
the hydrothermal resource, and could provide the basis for signifi- 
cant further electric power production. Of most interest from the 
standpoint of demonstrating the Hot Dry Rock (HDR) resource in 
this region is the extremely high heat flow that surrounds the City 
of Clearlake, as attested to by the very high temperatures mea- 
sured in numerous dry (i.e., hydrothermally nonproductive) holes 
drilled there over the past 20 years. 
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29581 (UCRL-JC—117542) Determining water content and 
distribution in reservoir graywacke from the northeast Gey- 
sers with x-ray computed tomography. Bonner, B.P.; Roberts, 
J.J.; Schneberk, D.J. Lawrence Livermore National Lab., CA 
(United States). Jun 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9410434: Annual meeting of the Geothermal Resources Council, 
Salt Lake City, UT (United States), 3-5 Oct 1994). Order Number 
DE94016597. Source: OSTI; NTIS; GPO Dep. 

High resolution x-ray tomography was used to image rock sam- 
ples dried and saturated in the laboratory to determine if this 
technique has value for determining the amount, distribution and 
migration of pore fluid in recovered core. Measurements were 
made both for surrogate material with relatively high porosity, a 
densely welded tuff with porosity near ~8%, as well as for reser- 
voir graywacke cored in NEGU-17. Pore fluid was either water or 
aqueous potassium iodide solution, which enhances contrast for 
imaging. The tuff experiments clearly show a drying front. Drying 
occurs rapidly even though the permeability is near 1 uD. An imag- 
ing sequence in tuff shows pore fluid migrating across an interface 
from a “saturated” to “dry” sample. Saturated graywacke, with a 
matrix porosity of ~1% shows marginally higher x-ray attenuation 
when the pore fluid is doped with KI. The small increase it x-ray at- 
tenuation caused by the pore fluid is masked, at least in part, by 
fluctuations in attenuation caused by density variations in the 
grains of the solid matrix. Absolute measurements of water content 
in very low porosity rocks will require additional measurements 
such as multiple-energy x-ray and NMR techniques. 
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29582 (DOE/OR/22088-1) Surveys on the distribution and 
abundance of the Hawaiian hoary bat (Lasiurus cinereus 
semotus) in the vicinity of proposed geothermal project sub- 
zones in the District of Puna, Hawaii: Final report. Reynolds, 





M. (Fish and Wildlife Service, Hawaii National Park, HI (United 
States). Hawaii Research Station); Ritchotte, G.; Dwyer, J.; Vig- 
giano, A.; Nielsen, B.; Jacobi, J.D. Fish and Wildlife Service, 
Honolulu, HI (United States). Pacific Islands Office. Aug 1994. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-930R22088. Order Number DE94017943. Source: 
OSTI; NTIS; GPO Dep. 

In 1993 the US Fish and Wildlife Service (USFWS) entered into 
an interagency agreement with the Department of Energy (DOE) to 
conduct wildlife surveys relative to identifying potential impacts of 
geothermal resource development on the native biota of the east 
rift zone of Kilauea volcano in the Puna district on the island of 
Hawaii. This report presents data on the endangered Hawaiian 
hoary bat (Hawaiian bat), or opeapea (Lasiurus cinereus semotus), 
within the proposed Hawaii geothermal subzones. Potential effects 
of geothermal development on Hawaiian bat populations are also 
discussed. Surveys were conducted to determine the distribution 
and abundance of bats throughout the District of Puna. Baseline 
information was collected to evaluate the status of bats within the 
study area and to identify important foraging habitats. Little specific 
data exists in the published literature on the population status and 
potential limiting factors affecting the Hawaiian bat. A USFWS re- 
covery plan does not exist for this endangered species. 


29583 (DOE/OR/22088—-2) Surveys of the distribution of 
seabirds found in the vicinity of proposed geothermal project 
subzones in the District of Puna, Hawaii: Final report. 
Reynolds, M. (Fish and Wildlife Service, Hawaii National Park, HI 
(United States). Hawaii Research Station); Ritchotte, G.; Viggiano, 
A.; Dwyer, J.; Nielsen, B.; Jacobi, J.D. Fish and Wildlife Service, 
Honolulu, HI (United States). Pacific Islands Office. Aug 1994. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-930R22088. Order Number DE94017945. Source: 
OSTI; NTIS; GPO Dep. 

In 1993, the US Fish and Wildlife Service (USFWS) entered into 
an interagency agreement with the Department of Energy (DOE) to 
conduct specific biological surveys to identify potential impacts of 
the proposed geothermal development on the natural resources of 
the East Rift Zone. This report presents information from published 
literature information and new field data on seabird populations on 
the island of Hawaii. These data are analyzed with regard to po- 
tential impacts of geothermal development on seabird populations 
in this area. Fifteen species of seabirds, waterbirds, and shorebirds 
are documented or suspected of being found using habitats within 
or immediately adjacent to the three geothermal subzones located 
in the Puna district on the island of Hawai'i. Of these species, two 
are on the federal Endangered Species List, three are on the State 
of Hawaii Endangered Species List, and all 15 are protected by the 
federal Migratory Bird Act. 


29584 (DOE/OR/22088-3) Hawaii Geothermal Project anno- 
tated bibliography: Biological resources of the geothermal 
subzones, the transmission corridors and the Puna District, Is- 
land of Hawal‘i. Miller, S.E. (Fish and Wildlife Service, Honolulu, 
HI (United States). Pacific Islands Office); Burgett, J.M. Fish and 
Wildlife Service, Honolulu, HI (United States). Pacific Islands Of- 
fice. Oct 1993. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al05-930R22088. Order Number 
DE94017944. Source: OSTI; NTIS; GPO Dep. 

Task 1 of the Hawaii Geothermal Project Interagency Agreement 
between the Fish and Wildlife Service and the Department of 
Energy-Oak Ridge National Laboratory (DOE) includes an anno- 
tated bibliography of published and unpublished documents that 
cover biological issues related to the lowland rain forest in Puna, 
adjacent areas, transmission corridors, and in the proposed Hawaii 
Geothermal Project (HGP). The 51 documents reviewed in this 
report cover the main body of biological information for these pro- 
jects. The full table of contents and bibliography for each document 
is included along with two copies (as requested in the Interagency 
Agreement) of the biological sections of each document. The docu- 
ments are reviewed in five main categories: (1) geothermal 
subzones (29 documents); (2) transmission cable routes (8 docu- 
ments); (3) commercial satellite launching facility (Spaceport; 1 
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document); (4) manganese nodule processing facility (2 docu- 
ments); (5) water resource development (1 document); and (6) 
ecosystem stability and introduced species (11 documents). 


29585 (DOE/OR/22088-4) A survey of endangered water- 
birds on Maui and Oahu and assessment of potential impacts 
to waterbirds from the proposed Hawali Geothermal Project 
transmission corridor: Final report. Evans, K. (Fish and Wildlife 
Service, Honolulu, HI (United States). Pacific Islands Office); 
Woodside, D.; Bruegmann, M. Fish and Wildlife Service, Honolulu, 
HI (United States). Pacific Islands Office. Aug 1994. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al05-930R22088. Order Number DE94017946. Source: OSTI; 
NTIS; GPO Dep. 

A survey of endangered waterbirds on Maui and Oahu was con- 
ducted during August and September 1993 to identify potential 
waterbird habitats within the general area of the proposed Hawaii 
Geothermal Project transmission corridor and to assess the poten- 
tial impacts to endangered waterbird of installing and operating a 
high voltage transmission line from the Island of Hawaii to the is- 
lands of Oahu and Maui. Annual waterbird survey information and 
other literature containing information on specific wetland sites 
were summarized. Literature describing impacts of overhead trans- 
mission lines on birds was used to evaluate potential impacts of 
the proposed project on endangered waterbirds, resident wading 
birds, and migratory shorebirds and waterfowl. On Oahu, five wet- 
land habitats supporting endangered Hawaiian waterbirds were 
identified within 2.5 miles of the proposed transmission line corri- 
dor. On Maui, three wetland habitats supporting endangered 
Hawaiian waterbirds were identified within the general area of the 
proposed transmission line corridor. Several of the wetlands identi- 
fied on Oahu and Maui also supported resident wading birds and 
migratory shorebirds and waterfowl. Endangered waterbirds, 
resident wading birds, and migratory birds may collide with the pro- 
posed transmission lines wires. The frequency and numbers of bird 
collisions is expected to be greater on Oahu than on Maui because 
more wetland habitat exists and greater numbers of birds occur in 
the project area on Oahu. In addition, the endangered Hawaiian 
goose and the endangered Hawaiian petrel may be impacted by 
the proposed segment of the Hawaii Geothermal Project transmis- 
sion line on Maui. 


29586 (DOE/OR/22088-5) Surveys of distribution and 
abundance of the Hawaiian hawk within the vicinity of pro- 
posed geothermal project subzones in the District of Puna, 
Hawaii: Final report. Reynolds, M. (Fish and Wikdllife Service, 
Hawaii National Park, HI (United States). Hawaii Research Sta- 
tion); Ritchotte, G.; Viggiano, A.; Dwyer, J.; Nielsen, B.; Jacobi, 
J.D. Fish and Wildlife Service, Honolulu, HI (United States). Pacific 
Islands Office. Aug 1994. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract Al05-930R22088. Order Num- 
ber DE94017947. Source: OSTI; NTIS; GPO Dep. 

In 1993, the US Fish and Wildlife Service (USFWS) entered an 
interagency agreement with the Department of Energy (DOE) to 
conduct specific biological surveys to identify potential impacts of 
proposed geothermal development on the biota of the east rift 
zone of Kilauea volcano in the Puna district on the island of 
Hawaii. This report presents data on the distribution, habitat use, 
and density of the Hawaiian hawk or ‘lo (Buteo solitarius). Data 
were collected by the USFWS to assess the potential impacts of 
geothermal development on ‘lo populations on the island of Hawaii. 
These impacts include degradation of potential nesting habitat and 
increased disturbance due to construction and operation activities. 
Data from these surveys were analyzed as part of an island wide 
population assessment conducted by the Western Foundation of 
Vertebrate Zoology at the request of the USFWS. 
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29587 (DOE/ER/14352-1, pp. 403-406) Studying hydraulic 
fracturing mechanism by laboratory experiments with acoustic 
emission monitoring. Matsunaga, |. (National Research Institute 
of Resources and Environment, Ibaraki (Japan)); Kobayashi, H.; 
Sasaki, S.; Ishida, T. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

Hydraulic fracturing is the most common method used to create 
an artificial fracture for extracting heat from a hot dry rock (HDR) 
geothermal reservoir. To establish a heat extraction system in a 
HDR reservoir, it is essential to confirm the actual geometry of the 
fracture or of the associated fluid invasion zone. Hypocentral loca- 
tions and fault plane solutions of microseismicity are often used to 
identify the orientation and area of the fracture. However, it is diffi- 
cult in the field to evaluate the results of these methods, and 
hydraulic fracturing experiments have been carried out under con- 
trolled conditions at laboratory and small field scales. Majer and 
Doe measured acoustic emission (AE) during hydraulic fracturing 
of a salt block, and in a small scale field experiment. Only tensile 
events were observed in the salt block experiment, but both tensile 
and shear events were commonly recognized in the field. Falls et 
al. carried out measurements of AE during hydraulic fracturing in 
large granitic cores under an unconfined stress state and reported 
that double-couple mechanisms predominated. We conducted labo- 
ratory hydraulic fracturing experiments in cubic blocks, 20 cm on a 
side to investigate the fracturing mechanism using acoustic emis- 
sion. We evaluated the effect of fluid permeation on the fracture 
mechanism by using different fracturing fluids and different rock 
types. 


29588 (DOE/ER/14352-1, pp. 641-644) Study for differential 
strain curve analysis to estimate stress state of the Hijiori hot 
dry rock field, Japan. Oikawa, Yasuki (National institute for Re- 
sources and Environment, Ibaraki (Japan)); Matsunaga, Isao; 
Yamaguchi, Tsutomu. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

Although hydraulic fracturing is a well-known method for determi- 
nation of the state of stress at depth, it cannot always be utilized in 
geothermal fields, due to the high temperature of the rock. More- 
over, the very large stress magnitudes at great denth may also 
prevent the use of the hydrofrac technique because of limitations in 
the strength of packers. Although stress estimation using drill core 
is not strictly an in-situ method, it can be used within geothermal 
fields, but only if cores are recovered. Hot dry rock development 
requires creating a large fracture by hydraulic fracturing to act as 
an artificial geothermal reservoir in the hot and low permeability 
rock. In the primary stage of development, estimation of the stress 
state of the rock is important to be able to predict the extension di- 
rection of the artificial reservoir. Differential strain curve analysis 
(DSCA), which is one of the estimation methods that use drill 
cores, was first proposed by Strickland and Ren. That method was 
used to estimate the in-situ stress state at the Hijiori hot dry rock 
field. The results were compared to the stress state determined by 
other methods. 
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29589 (NEI-DK-1618) A chain of microphones: New mea- 
suring method for localising sources of noise on wind turbine 
blades. Phase |. Elsamprojekt A/S, Fredericia (Denmark). Jul 
1994. 40p. (In Danish). Contract ENS-1364/93-0008. Order Num- 
ber DE94790708. Source: OSTI; NTIS; INIS. 
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EFP-93. 

In order to discover a more accurate and selective measuring 
method for the identification of individual flow-noise pollution 
sources on wind turbines blades, measuring equipment based on a 
chain of microphones was developed. The principle underlying the 
design of this equipment is that signals from a number of micro- 
phones can be interpreted. Thus the microphones can register 
noise from sections of the rotary blade and unwished-for noise is 
eliminated. The gating technique ensures that noises from individ- 
ual blades can be separated and that clarity is improved. In 
addition to this, noise can be determined close to the source. The 
chain consists of 8 microphones placed in a row at adjustable dis- 
tances. Measurements are registered on tapes as are the trigger 
signals for the blade passage. The computer processes the 
measurement results and unnecessary noise is depressed. The lis- 
tening angles can also be changed electronically so that the 
doppler effect can be corrected. Results confirmed that the equip- 
ment operated satisfactorily and could also be used in relation to 
noise pollution in power plants as it is especially effective in 
depressing excess, and cutting out outside, noise and registers ac- 
curately individual sources of noise helped by its ability to "listen ” 
at varying angles to the source. (AB) 
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29590 (DOE/CH/10093-279) Wind Energy Program 
overview, Fiscal year 1993. National Renewable Energy Lab., 
Golden, CO (United States). May 1994. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE94000285. Source: OSTI; NTIS; 
GPO Dep. 

Wind energy research has two goals: (1) to gain a fundamental 
understanding of the interactions between wind and wind turbines; 
and (2) to develop the basic design tools required to develop 
advanced technologies. A primary objective of applied research ac- 
tivities is to develop sophisticated computer codes and integrate 
them into the design, testing, and evaluation of advanced compo- 
nents and systems, Computer models have become a necessary 
and integral part of developing new high-tech wind energy sys- 
tems. A computer-based design strategy allows designers to model 
different configurations and explore new designs before building 
expensive hardware. DOE works closely with utilities and the wind 
industry in setting its applied research agenda. As soon as re- 
search findings become available, the national laboratories transfer 
the intormation to industry througn workshops, conferences, and 
publications. 


29591 (DOE/CH/10093-312) The Near-Term Product Devel- 
opment Project. National Renewable Energy Lab., Golden, CO 
(United States). May 1994. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE94006883. Source: OSTI; NTIS; GPO Dep. 

Since 1990, the US Department of Energy (DOE) and members 
of the US wind industry have been working as partners to develop- 
ment advanced, highly efficient wind turbines. The overall goal of 
these partnerships is to develop turbines that can complete suc- 
cessfully in the world’s utility markets for low-cost electricity. The 
cost goal is to produce electricity at or below $0.05/kWh in moder- 
ate winds. Moderate winds (6.9 mps [15.4 mph] at hub heights) 
prevail in large expanses of the Great Plains, where much of the 
vast wind resources of this country are located. Under the Near- 
Term Product Development Project, begun in 1992, several US 
companies are building and testing turbine prototypes. 


29592 (DOE/CH/10093-313) Wind Turbine Development: 
Press release. National Renewable Energy Lab., Golden, CO 
(United States). 9 May 1994. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE94006884. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) has announced a new 
partnership with Zond Systems, Inc., of Tehachapi, California. The 
partnership is the firs to be announced under DOE’s new Value- 
Engineered Turbine (VET) project. The VET project is expected to 
lower the cost of manufacturing wind turbines and give the US 
wind industry a competitive boost. 





29593 (NREL/TP-442-7035) Turbulence descriptors for 
scaling fatigue loading spectra of wind turbine structural com- 
ponents. Kelley, N.D. National Renewable Energy Lab., Golden, 
CO (United States). Jul 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC36-83CH10093. 
(CONF-9406223—1: International Energy Agency meeting on wind 
conditions for wind turbine design, Hamburg (Germany), 27-28 Jun 
1994). Order Number DE94011833. Source: OSTI; NTIS; GPO 
Dep. 

The challenge for the designer in developing a new wind turbine 
is to incorporate sufficient strength in its components to safely 
achieve a 20- or 30-year service life. To accomplish this, the de- 
signer must understand the load and stress distributions (in a 
statistical sense at least) that the turbine is likely to encounter 
during its operating life. Sources of loads found in the normal oper- 
ating environment include start/stop cycles, emergency shutdowns, 
the turbulence environment associated with the specific site and 
turbine location, and extreme or “rare” events that can challenge 
the turbine short-term survivability. Extreme events can result from 
an operational problem (e.g., controller failure) or violent atmo- 
spheric phenomena (tornadic circulations, strong gust fronts). For 
the majority of the operating time, however, the character of the 
turbulent inflow is the dominant source of the alternating stress dis- 
tributions experienced by the structural components. Methods of 
characterizing or scaling the severity of the loading spectra (or the 
rate of fatigue damage accumulation) must be applicable to a wide 
range of turbulent inflow environments — from solitary isolation to 
the complex flows associated with multi-row wind farms. The met- 
rics chosen must be related to the properties of the turbulent inflow 
and independent of the nature of local terrain features. 
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29594 (DOE/EIS—0201) Final Environmental impact State- 
ment: Coyote Springs Cogeneration Project, Morrow County, 
Oregon. USDOE Bonneville Power Administration, Portland, OR 
(United States). Jul 1994. 296p. Sponsored by USDOE, Washing- 
ton, DC (United States). (DOE/BP-2430). Order Number 
DE94017191. Source: OSTI; NTIS; GPO Dep. 

Bonneville Power Administration (BPA) is a Federal power mar- 
keting agency in the US Department of Energy. BPA is considering 
whether to transmit electrical power from a proposed privately- 
owned, gas-fired combustion turbine power generation plant in 
Morrow County, Oregon. As a Federal agency subject to the Na- 
tion Environmental Policy Act, BPA must complete a review of 
environmental impacts before it makes a decision on any action 
that may affect the environment. This Final Environmental Impact 
Statement addresses the potential impacts from both combustion 
turbines, a proposed natural gas pipeline, and integrating transmis- 
sion facilities. Portland General Electric Company (PGE), an 
investor-owned utility, has asked BPA to transmit power for Phase 
1 of its proposed Coyote Springs Cogeneration Plant over BPA’s 
transmission system to PGE’s customers in Portland, Oregon. PGE 
plans to build the cogeneration plant in eastern Oregon, just east 
of the City of Boardman. Cogeneration plants generate electricity in 
combination with a heat-producing process. The Coyote Springs 
Cogeneration Plant would burn natural gas to produce electricity 
and steam. A 2.4 kilometer, 500-kilovolt transmission line would be 
built to interconnect the plant with a nearby BPA transmission line. 
The proposed cogeneration plant, transmission line, and natural 
gas pipeline are parts of a single project. 


29595 (DOE/ET/10815-227) Technical progress report for 
the magnetohydrodynamics coal-fired flow facility for the pe- 
riod April 1, 1994—June 30, 1994. Tennessee Univ., Tullahoma, 
TN (United States). Space Inst. Jul 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
79ET10815. (UTSI-94-05). Order Number DE94017691. Source: 
OSTI; NTIS; GPO Dep. 
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In this quarterly technical progress report, UTS! reports on the 
status of a multitask contract to develop the technology for the 
steam bottoming portion of a MHD Steam Combined Cycle Power 
Plant. The report describes the facility maintenance and environ- 
mental work compieted, status of completing technical reports and 
certain key administrative actions occurring during the quarter. In 
view of current year budget reductions and program reductions to 
closeout the MHD program, downsizing of the UTSI work force 
took place. No further testing occurred or was scheduled during 
the quarter, but the DOE CFFF facility was maintained in a 
standby status. 


29596 (DOE/MC/21023-94/C0345) Efficient gas stream 
cooling in Second-Generation PFBC plants. White, J.S. (Foster 
Wheeler Development Corp., Livingston, NJ (United States)); Ho- 
razak, D.A.; Robertson, A. Foster Wheeler Development Corp., 
Livingston, NJ (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-86MC21023. 
(CONF-941024—1: 8. COGEN-TURBO power congress and expo- 
sition: gas turbines in cogeneration and utility, industrial and 
independent power generation, Portland, OR (United States), 25- 
27 Oct 1994). Order Number DE94015290. Source: OSTI; NTIS; 
GPO Dep. 

The coal-fueled Advanced or Second-Generation Pressurized 
Fluidized Bed Combustor concept (APFBC) is an efficient com- 
bined cycle in which coal is carbonized (partially gasified) to fuel a 
gas turbine, gas turbine exhaust heats feedwater for the steam cy- 
cle, and carbonizer char is used to generate steam for a steam 
turbine while heating combustion air for the gas turbine. The sys- 
tem can be described as an energy cascade in which chemical 
energy in solid coal is converted to gaseous form and flows to the 
gas turbine followed by the steam turbine, where it is converted to 
electrical power. Likewise, chemical energy in the char flows to 
both turbines generating electrical power in parallel. The fuel gas 
and vitiated air (PFBC exhaust) streams must be cleaned of en- 
trained particulates by high-temperature equipment representing 
significant extensions of current technology. The energy recovery 
in the APFBC cycle allows these streams to be cooled to lower 
temperatures without significantly reducing the efficiency of the 
plant. Cooling these streams would allow the use of lower- 
temperature gas cleanup equipment that more closely approaches 
commercially available equipment, reducing cost and technological 
risk, and providing an earlier path to commercialization. This paper 
describes the performance effects of cooling the two hottest 
APFBC process gas streams: carbonizer fuel gas and vitiated air. 
Each cooling variation is described in terms of energy utilization, 
cycle efficiency, and cost implications. 


29597 (DOE/MC/21023-3802) Second-generation pressur- 
ized fluidized-bed combustion plant: Conceptual design and 
optimization of a second-generation PFB combustion plant: 
Phase 2, Annual report, October 1991—September 1992. Robert- 
son, A.; Domeracki, W.; Newby, R.; Rehmat, A.; Horazak, D. 
Foster Wheeler Development Corp., Livingston, NJ (United States). 
Oct 1992. 174p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-86MC21023. Order Number 
DE94012251.-Source: OSTI; NTIS; GPO Dep. 

After many years of experimental testing and development work, 
coal-fired pressurized fluidized bed (PFB) combustion combined- 
cycle power plants are moving toward reality. Under the US 
Department of Energy's Clean Coal Technology Program, a 70- 
MWe PFB combustion retrofit, utilizing a 1525°F gas turbine inlet 
temperature, has been built and operated as a demonstration plant 
at the American Electric Power Company’s Tidd Plant in Brilliant, 
Ohio. As PFB combustion technology moves closer and closer to 
commercialization, interest is turning toward the development of an 
even more efficient and more cost-effective PFB combustion plant. 
The targeted goals of this “second-generation” plant are a 45- 
percent efficiency and a cost of electricity (COE) that is at least 20 
percent lower than the COE of a conventional pulverized-coal 
(PC)-fired plant with stack gas scrubbing. In addition, plant emis- 
sions should be within New Source Performance Standards 
(NSPS) and the plant should have high availability, be able to burn 
different ranks of coal, and incorporate modular construction tech- 
nologies. In response to this need, a team of companies led by 
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Foster Wheeler Development Corporation (FWDC). The key 
components in the proposed second-generation plant are the car- 
bonizer, CPFBC, ceramic cross-flow filter, and topping combustor. 
Unfortunately, none of these components has been operated at 
proposed plant operating conditions, and experimental tests must 
be conducted to explore/determine their performance throughout 
the proposed plant operating envelope. The major thrust of Phase 
2 is to design, construct, test, and evaluate the performance of the 
key components of the proposed plant. 


29598 (DOE/MC/30247-3846) Advanced Turbine Systems 
Program conceptual design and product development: Task 
4.0. Westinghouse Electric Corp., Orlando, FL (United States). Jun 
1994. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-93MC30247. Order Number 
DE94012278. Source: OSTI; NTIS; GPO Dep. 

This Topical Report presents the results of Task 4 of the West- 
inghouse ATS Program. The purpose of Task 4 is to determine the 
technical development needs for conversion of the gas-fired ATS 
(GFATS). Two closely related, advanced, coal-based power plant 
technologies have been selected for consideration as the CFATS — 
air-blown, coal gasification with hot gas cleaning incorporated into 
an Integrated Gasification Combined Cycle (IGCC), and the 
Second-Generation Pressurized Fiuidized Bed Combustion (PFBC) 
combined cycle. These are described and their estimated perfor- 
mance and emissions in the CFATS are reported. A development 
program for the CFATS is described that focuses on major com- 
mercialization issues. These issues are in the areas of combustion, 
flow distribution, structural analysis, and materials selection. 


29599 (DOE/PC/92158-T8) Engineering development of ad- 
vanced coal-fired low emission boil systems: Quarterly 
technical progress report, October 1993—December 1993. Riley 
Stoker Corp., Worcester, MA (United States). [1993]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC92158. Order Number DE94017130. Source: OSTI; 
NTIS; GPO Dep. 

The first test run of the Toroidal Vortex Combustor (TVC) was 
completed on December 6. Riley was unable to witness or set up 
independent sampling equipment for NO, and precursor measure- 
ment for this run. A second run which we witnessed, but did not 
sample, was completed December 17. This was conducted almost 
entirely near SR = 1.0 while Textron investigated temperature-load 
relationships to address concerns from Run 1. A third run was 
completed over the December holiday break on Dorchester coal to 
address concerns Textron had about the Illinois test coal. All sub- 
sequent tests will use the Illinois coal. Boiler, firing system design. 
Elevation drawings were developed for dry wall-fired, conventional 
U-fired slagging, and TVC fired slagging units. We are investigating 
the feasibility of modifying a conventional U-fired design for low- 
NOx operation as an alternative to the TVC. The approach taken 
to | date for NOx reduction in existing U-fired units is to retrofit with 
delayed-mixing burners with staging air at various places, similar to 
the approach with dry fired units. The concept of staged fuel addi- 
tion or reburning for the U-fired system is being examined as a 
potential combustion NOx control approach. This concept has high 
potential due to the high temperature and long residence time 
available in the stagger. Some field trials with coke oven gas re- 
burn produced very low NOx results. Modeling of this concept was 
identified as a priority task. The model development will include 
matching field data for air staging on slagging units to the predic- 
tions. Emissions control. Selection of an SO2 control process 
continues to be a high priority task. Sargent & Lundy completed a 
cost comparison of several regenerable processes, most of which 
have NOx control potential as well: Active coke, NOXSO, copper 
oxide, SNOX, ammonia (for SO only, ammonium sulfate byprod- 
uct), and a limestone scrubber for comparison. 


29600 (LIU-TEK-LIC—94-12) On the dynamics of a rotor in- 
teracting with non-rotating parts. Linkoeping Studies in Science 
and Technology, 426. Isaksson, J.L. Linkoeping Univ. (Sweden). 
Dept. of Mechanical Engineering. 1994. 127p. Order Number 
DE94790808. Source: OSTI; NTIS. 

The performance of high-performance turbomachinery can be 
enhanced by decreasing radial clearances in seals and/or by in- 
creasing the rotor velocity. This increases, however, the risk of 
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contact between rotating and non-rotating parts. The objective with 
this thesis is to simulated the dynamical behaviour of a rotor inter- 
acting with non-rotating parts, such as stator housing and seals. 
The theoretical model used includes external damping, friction 
forces due to the rub and stator offset. A quasi-static solution, with 
the stator offset cases discontinuous, multi-valued solutions are ob- 
tained. The conditions for their occurrences are determined. The 
principle of linearised stability is used to investigate the stability of 
a system without stator offset. The results are compared with nu- 
merical solutions of the original non-linear governing equations. 
The influence on rotor displacement and phase angle, due to rotor 
acceleration and retardation, is investigated using appropriate nu- 
merical methods. For low values of acceleration and retardation the 
numerical solution can be compared with the quasi-static solution. 
An analytical steady-state solution of a system with stator offset 
and continuous rubbing contact is derived. A set of ordinary linear 
differential equations with periodic coefficients is obtained and the 
analytical solution is compared with a numerical solutions of the 
original non-linear governing equations. Floquet theory is used to 
investigated the influence of stator offset on rotor stability, and sta- 
bility maps are derived for different system parameters. Despist the 
simplicity of the model, several interesting phenomena are found. 
Further studies of the model will probably reveal more phenomena 
to explore. 69 refs, 68 figs, 3 tabs 


29601 (NREL/TP—430-6322a) Results of combustion and 
emissions testing when co-firing blends of binder-enhanced 
densified refuse-derived fuel (b-dRDF) pellets and coal in a 
440 MW, cyclone fired combustor: Volume 1: Test methodol- 
ogy and results. Ohlsson, O. National Renewable Energy Lab., 
Gokien, CO (United States); Argonne National Lab., IL (United 
States). Jul 1994. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093 ; W-31109-ENG- 
38. (ANL/ESD—22-Vol.1). Order Number DE94000283. Source: 
OSTI; NTIS; GPO Dep. 

As part of the U.S. Department of Energy’s (DOE) Municipal 
Solid Waste (MSW) Program, Argonne National Laboratory (ANL) 
conducted a multi-phase research study on the use of low-cost 
binder additives for improving densified refuse-derived fuel (ARDF) 
pellets. The laboratory test phase of this study, completed in 1985, 
examined more than 150 potential binders and binder combina- 
tions. The 13 most promising candidates from this laboratory 
testing were selected for field testing. The field work, was 
conducted in cooperation with the U.S. Navy at the Naval Civil En- 
gineering Laboratory's test facility in Jacksonville, Florida during 
1986. The results of these tests indicated that calcium hydroxide 
was the top-ranked binding agent. As the third and final phase of 
the multi-phase study, ANL conducted two full-scale co-fired com- 
bustion tests of calcium hydroxide-enhanced dRDF pellets and 
coal. The first test was conducted in 1987 in ANL’s spreader-stoker 
combustion unit. With the successful completion of the ANL tests, 
it appeared desirable to consider the feasibility of co-firing binder- 
enhanced drdf (b-dRDF) pellets and coal in a_ cyclone/fired 
combustor since these combustors are more extensively used in 
the industrial and electric utility market place than the older, 
smaller spreader-stoker units. Commercial-scale tests for this study 
were conducted at Otter Tail Power Company’s 440-NW, cyclone- 
fired generating station located at Big Stone City, South Dakota. 
These tests were conducted under a cooperative research and de- 
velopment agreement (CRADA). The CRADA participants included 
two national laboratories and three industrial partners. The study 
was designed to determine the following: the amount of pollutants, 
both gaseous and ashes, released during the co-firing of binder- 
enhanced dRDF pellets with coal in a cyclone-fired combustor; 
boiler efficiencies when combusting b-dRDF/coal blends; and the 
effect of firing b-dRDF/coal blends on plant operations. 


29602 (NREL/TP—430-6322b) Results of combustion and 
emissions testing when co-firing blends of binder-enhanced 
densified refuse-derived fuel (b-dRDF) pellets and coal in a 
440 MW, cyclone fired combustor: Volume 2: Field data and 
laboratory analysis. Ohisson, O. Midwest Research Inst., Kansas 
City, MO (United States); Argonne National Lab., IL (United 
States). Jul 1994. 137p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract AC36-83CH10098 ; W-31109-ENG- 
38. (ANL/ESD—22-Vol.2). Order Number DE94011844. Source: 
OSTI; NTIS; GPO Dep. 

This report contains the data resulting from the co-firing of b- 
dRDF pellets and coal in a 440-MW. cyclone-fired combustor. 
These tests were conducted under a Collaborative Research and 
Development Agreement (CRADA). The CRADA partners included 
the U.S. Department of Energy (DOE), National Renewable Energy 
Laboratory (NREL), Argonne National Laboratory (ANL), Otter Tail 
Power Company, Green Isle Environmental, Inc., XL Recycling 
Corporation, and Marblehead Lime Company. The report is made 
up of three volumes. This volume contains the field data and labo- 
ratory analysis of each individual run. With this multi-volume 
approach, readers can find information at the desired level of de- 
tail, depending on individual interest or need. 


29603 (NREL/TP—430-6322c) Results of combustion and 
emissions testing when co-firing blends of binder-enhanced 
densified refuse-derived fuel (b-dRDF) pellets and coal in a 440 
MW, cyclone fired combustor: Volume 3: Appendices. Ohis- 
son, O. Midwest Research Inst., Kansas City, MO (United States); 
Argonne National Lab., IL (United States). Jul 1994. 517p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093 ; W-31109-ENG-38. (ANL/ESD-22-Vol.3). Order 
Number DE94011845. Source: OSTI; NTIS; GPO Dep. 

This report contains the data resulting from the co-firing of b- 
dRDF pellets and coal in a 440-MW, cyclone-fired combustor. 
These tests were conducted under a Collaborative Research and 
Development Agreement (CRADA). The CRADA partners included 
the U.S. Department of Energy (DOE), National Renewable Energy 
Laboratory (NREL), Argonne National Laboratory (ANL), Otter Tail 
Power Company, Green Isle Environmental, Inc., XL Recycling 
Corporation, and Marblehead Lime Company. The report is made 
up of three volumes. This volume contains other supporting infor- 
mation, along with quality assurance documentation and safety and 
test plans. With this multi-volume approach, readers can find infor- 
mation at the desired level of detail, depending on individual 
interest or need. 
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Refer also to citation(s) 28973, 29054, 29059, 29060, 29063, 
29064, 29065, 29070, 29089, 29599, 29601 


29604 (ANL/ES/CP-83735) Evaluation of options for CO2 
capture/utllization/disposal. Doctor, R.D.; Livengood, C.D. Ar- 
gonne National Lab., IL (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9406131—1: Coal-fired power systems: advances 
in IGCC and PEBC review meeting, Morgantown, WV (United 
States), 21-23 Jun 1994). Order Number DE94016892. Source: 
OSTI; NTIS; GPO Dep. 

The project objective is to develop engineering evaluations of 
technologies for the capture, use, and disposal of carbon dioxide 
(COz). This project emphasizes CO2-capture technologies com- 
bined with integrated gasification combined cycle (IGCC) power 
systems. Complementary evaluations address CO2 transportation, 
CO, use, and options for the long-term sequestration of unused 
CO,. Commercially available CO2-capture technology is providing 
a performance and economic baseline against which to compare 
innovative technologies. The intent is to provide the CO, budget, 
or an “equivalent CO,” budget associated with each of the individ- 
ual energycycle steps in addition to process design capital and 
operating costs. The value used for the “equivalent CO,” budget is 
1 kg CO2/kWhe. This study took the gasifier output from an IGCC 
plant through water-gas shift and then to either amine, low- 
pressure glycol, chilled methanol, or hot potassium carbonate CO, 
recovery prior to the combustion turbine. Carbon dioxide recovery 
from the main stack was set at 90%, and the combustion turbine 
now was fed a high-hydrogen-content fuel. From the IGCC plant, a 
500-km pipeline took the CO to geological sequestering. The net 
electric power production was reduced by 73.6 - 185.1 MW, for 
these cases, with a 0.29 - 0.53 kg/kWhe COz release rate (when 
make-up power was considered). Life-cycle carbon dioxide seques- 
tering costs ranged from 113 to 201 ton CO2. Two additional 
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life-cycle energy balances for emerging technologies were consid- 
ered, including: (1) high-temperature CO. separation with calcium- 
or magnesium-based sorbents and (2) ambient-temperature poly- 
mer membranes for acid-gas removal. 


29605 (ANL/ES/CP-83738) Energy impacts of controlling 
carbon dioxide emissions from an integrated gasification/ 
combined-cycle system. Livengood, C.D.; Doctor, R.D.; Molburg, 
J.C.; Thimmapuram, P. Argonne National Lab., IL (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940780-5: 10. 
annual coal preparation, utilization and environmental control con- 
tractors conference, Pittsburgh, PA (United States), 18-21 Jul 
1994). Order Number DE94016878. Source: OSTI; NTIS; GPO 
Dep. 

This paper presents results from a study of the impacts associ- 
ated with CO2 recovery in integrated gasification/combined-cycle 
(IGCC) systems which is being conducted for the Morgantown En- 
ergy Technology Center by Argonne National Laboratory. The 
objective of the study is to compare, on a consistent systems- 
oriented basis, the energy and economic impacts of adding CO2 
capture and sequestration to an IGCC system. The research re- 
ported here has emphasized commercial technologies for capturing 
COz, but ongoing work is also addressing advanced technologies 
under development and alternate power-system configurations that 
may enhance system efficiency. 


29606 (CONF-9404166-—, pp. 5-6) In-country overview of the 
Krakow Projects. Frieberg, J. USDOE, Washington, DC (United 
States). [1994]. From Conference on alternatives for pollution con- 
trol from coal-fired low emission sources; Plzen (Czech Republic); 
26-28 Apr 1994. In Conference on altematives for pollution control 
from coal-fired low emission sources, Pizen, Czech Republic. 
373p. Order Number DE94015592. Source: OSTI; NTIS; GPO Dep. 

For several years air pollution in Krakow has been increasing. 
The city is located in the valley of the Vistula river and together 
with climate conditions and industry concentration has experienced 
typical conditions for inversion phenomena and smog generation. 
This situation affects over 750,000 inhabitants, 1.5 million visitors, 
and unique buildings of the historic city. Growing public concern on 
environmental issues from one side and official research from an- 
other have led to decisions for step-by-step elimination of low 
emissions sources in the city. At the end of eighties there were ap- 
prox. 100,000 traditional coal-fired home stoves and over 1300 
local boiler houses (coal and coke fired). The main sources of air 
pollution are discussed. The main goal of local environmental pol- 
icy is to eliminate traditional stoves and boiler houses as the 
source of heating energy. Progress in alleviating air pollution in 
Krakow is described. 


29607 (CONF-9404166-, pp. 7-18) Pittsburgh Energy Tech- 
nology Center’s overview of the Krakow Projects. Gyorke, D.F. 
USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Pizen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

Almost half of the energy used for heating in Krakow, Poland, is 
supplied by low emission sources, which are small, low-efficiency 
coal- and coke-fired boilers and coal-fired home stoves. These fa- 
cilities are the primary sources of particulates and hydrocarbon air 
pollution in the city and major contributors of sulfur dioxide and 
carbon monoxide. Many of these facilities have no measures for 
limiting emissions. A major improvement in the air quality in the 
town can be realized by controlling these local low emission 
sources. The US Agency for International Development (USAID) 
and the US Department of Energy (USDOE) are cooperating to un- 
dertake a program to reduce pollution from low emission sources 
in Krakow. The program is being implemented by the Pittsburgh 
Energy Technology Center (PETC) of the USDOE. During the last 
three years, the Program has sponsored testing and analyses to 
identify and quantify pollutant emissions and to identify alternative 
solutions. The USDOE issued a solicitation and selected eight 
companies for assistance to demonstrate and market energy effi- 
ciency and clean fossil fuel technologies in Krakow and elsewhere 
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in Poland. Successful utilization of these technologies is expected 
to make a significant reduction in the pollution from low emission 
sources in the Krakow region. A review of these PETC projects to 
improve the air quality in Krakow is presented. 


29608 (CONF-9404166-, pp. 19-27) Incentives for reducing 
emissions in Krakow. Uberman, R. (Polinvest Ltd., Krakow 
(Poland)); Pierce, B.; Lazecki, A. USDOE, Washington, DC (United 
States). [1994]. From Conference on alternatives for pollution con- 
trol from coal-fired low emission sources; Pizen (Czech Republic); 
26-28 Apr 1994. In Conference on alternatives for pollution control 
from coal-fired low emission sources, Plizen, Czech Republic. 
373p. Order Number DE94015592. Source: OSTI; NTIS; GPO Dep. 

This paper describes the initial incentives analysis undertaken in 
the Krakow Clean Fossil Fuels and Energy Efficiency Program. It 
presents results for one of the alternatives for reducing emissions 
from low-stack sources - the conversion of solid fuel-fired boilers in 
the Old Town area of Krakow to gas. 


29609 (CONF-9404166—, pp. 31-40) Evaluation of supply- 
side options for the Pizen district heating system. Rubow, L.N.; 
Seifert, W.F.; Stauffer, D.B.; Zaharchuk, R.; Kalous, S.; Svoboda, 
J.; Pribyl, E.; Benes, |. USDOE, Washington, DC (United States). 
[1994]. DOE Contract ACO1-88FE61657. From Conference on al- 
ternatives for pollution control from coal-fired low emission sources; 
Pizen (Czech Republic); 26-28 Apr 1994. In Conference on alter- 
natives for pollution contro! from coal-fired low emission sources, 
Pizen, Czech Republic. 373p. Order Number DE94015592. 
Source: OSTI; NTIS; GPO Dep. 

Several variants were investigated to satisfy emissions compli- 
ance requirements and two levels of future heating demands. Focus 
was on the Pizen district heating systems, but decentralized boilers 
were also considered. Future operating requirements and fuel use 
were determined, and an economic analysis was performed to 
select the least-cost variant. The results showed that variants in- 
volving gas turbines were less attractive than those employing FBC 
technology, primarily due to the projected price of natural gas. 


Sensitivity analyses covering commodity prices, varying demand, 
escalation, and centralization confirmed the initial findings. A finan- 
cial analysis determined the price of hot water to be consistent with 
current trends. Analysis of the environmental impact showed a sig- 
nificant reduction of particulate and SO. emissions in Pizen. A 
large contributor of particulate and CO emissions is the small de- 
centralized boilers, for which significant reductions are possible. 


29610 (CONF-9404166-, pp. 41-49) Emissions reduction 
and life extension for Nova Hut and Trinec Steelworks Power 
Stations in North Moravia. Walder, V.; Stanek, M.; Bernatek, B.; 
Rubow, L.N.; Stauffer, D.B.; Zaharchuk, R. USDOE, Washington, 
DC (United States). [1994]. DOE Contract ACO1-88FE61662. From 
Conference on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

The area of North Moravia in the Czech Republic is a highly pol- 
luted area. Two large steel works operate in this area and emit 
significant quantities of pollutants from the power house supplying 
energy to the steel works and district heating of the surrounding ar- 
eas. Much of the major equipment is old and antiquated. The 
objective of this study is to identify the least cost energy supply op- 
tions that will meet the new emission regulations and the projected 
energy requirements for the power stations within the two Steel- 
works. The study investigated numerous emission reduction and 
energy supply options, including AFBCs, PFBCs, gas turbines, 
duct injection, new pulverized coal units, and fuel switching. The 
preliminary results of the combined technical and economic analy- 
sis favor the addition of a small gas turbine for both the Nova Hut 
and Trinec Power Stations. 


29611 (CONF-9404166-—, pp. 51-59) Progress in emission 
reduction and heating system modernization in Cesky 
Krumlov. Hershey, R. (AEA O'Donnell Inc., Washington, DC 
(United States)); Barta, E. USDOE, Washington, DC (United 
States). [1994]. From Conference on alternatives for pollution con- 
trol from coal-fired low emission sources; Pizen (Czech Republic); 
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26-28 Apr 1994. In Conference on alternatives for pollution control 
from coal-fired low emission sources, Pizen, Czech Republic. 
373p. Order Number DE94015592. Source: OSTI; NTIS; GPO Dep. 
A computer spreadsheet model has been developed for analyz- 
ing the costs and emissions of a city’s boiler houses and home 
stoves. Through the use of the model, city officials are able to 
analyze their energy situation in an effective manner and make de- 
cisions on fuel choices. The model has been used by the town of 
Cesky Krumlov in the Czech Republic and the city of Krakow, 
Poland. The model requires data on a city’s boilers, particularly 
their sizes and annual fuel consumption. This information is ob- 
tained from a survey of the boilers by municipal officials. The 
numbers and types of home stoves are also estimated. From these 
data, the model estimates the capital cost and annual cost of heat- 
ing the city in the present situation. It also estimates the emissions 
of particulate, SO2, NOx, CO, and volatile organic compounds. The 
model can then be used for analyzing the potential effects on costs 
and emissions of various scenarios, such as changes of fuel, in- 
stalling new boilers, and adding pollution control equipment. 


29612 (CONF-9404166-, pp. 77-84) Usti-nad-Labem emis- 
sion reduction and energy supply alternatives. Krivsky, Z.; 
Horak, P.; Sykora, J.; Bavor, J.; Rubow, L.; Weinstein, R.; Stauffer, 
D. USDOE, Washington, DC (United States). [1994]. DOE Contract 
AC01-94FE62747. From Conference on alternatives for pollution 
control from coal-fired low emission sources; Pilzen (Czech Repub- 
lic); 26-28 Apr 1994. in Conference on alternatives for pollution 
control] from coal-fired low emission sources, Pilzen, Czech Repub- 
lic. 373p. Order Number DE94015592. Source: OSTI; NTIS; GPO 
Dep. 

As part of the overall effort in support of a Presidential Initiative, 
the US Department of Energy (DOE)/Fossil Energy (FE) Office of 
Coal Research and Development has been conducting, under the 
US Agency for International Development (AID) sponsorship, a 
number of studies to assist the Eastern European countries in the 
transition to more efficient energy utilization with reduced pollution. 
The primary objective of this study is the reduction of emissions for 
the city of Usti-nad-Labem of the Czech Republic, through the de- 
velopment of emission reduction alternatives for the district heating 
system and other stationary sources. At the time of this writing, the 
study is in the data gathering phase. The study will be conducted 
in conjunction with EERC (Energy & Environmental Research 
Center) who will perform tests on a local coal to determine the po- 
tential of pre-combustion treatment. Emission reduction alternatives 
will be examined to determine which set of options provide the 
least cost solution while meeting the emission and energy require- 
ments. This paper addresses the task objective, current situation 
(equipment, fuels, emissions, and energy demands), projected en- 
ergy and emission requirements, anticipated emission reduction 
options, and the technical and economic analysis to be performed. 


29613 (CONF-9404166-—, pp. 85-94) Ziar-nad-Hronom emis- 
sion reduction and energy supply alternatives. Dvorak, K.; 
Murinova, O.; Knapco, |.; Stauffer, D.; Rubow, L.; Zaharchuk, R. 
USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

As part of the overall effort in support of a Presidential Initiative, 
the US Department of Energy (DOE)/Fossil Energy (FE) Office of 
Coal Research and Development has been conducting, under US 
Agency for International Development (AID) sponsorship, a number 
of studies to assist the Eastern European countries in the transition 
to more efficient energy utilization with reduced pollution. The pri- 
mary objective of this study is the reduction of emissions in the 
power pliant within the Zavod Energeticke Hospodarstvo (ZSNP) 
aluminum plant near the city of Ziar-nad-Hronom, Slovakia. The 
power plant supplies steam, hot water and electricity to the alu- 
minum plant, and also heat to the city of Ziar-nad-Hronom and 
local industry. At the time of this writing, the study was in the data 
gathering phase. Emission reduction options provides the least 
cost solution while meeting the emission and energy requirements. 
A conceptual design will then be developed for the option that 





proves to be the most cost effective. This paper addresses the task 
objective, current situation (equipment, fuels, emissions, and en- 
ergy demands), projected energy and emission requirements, 
anticipated emission reduction options, and the technical and eco- 
nomic analysis to be performed. 


29614 (CONF-9404166-, pp. 111-122) Characteristics of 
Krakow’s boiler population. Cyklis, P. (Politechnika Krakowska, 
Krakow (Poland)); Kowalski, J.; Kroll, J.; Wlodkowski, A.; Boron, J.; 
Butcher, T. USDOE, Washington, DC (United States). [1994]. From 
Conference on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Pizen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

About 70% of the population of the city of Krakow is provided 
heat through the district heating system. The combined heat and 
power plant at Leg supplies about 50% of the heat to the system 
and the Skawina power plant supplies another 10%. The balance 
is provided to the system from a wide variety of smaller, local 
boiler houses. For those residents not connected to the district 
heating system three types of heating are most common - coal- 
fired home stoves, direct electric heating, and single building 
boilers (coal- or gas-fired). The characteristics of the local boiler 
houses and the single-building boilers which are coal-fired are dis- 
cussed. These sources are seen as particularly important for air 
quality in Krakow for two reasons. First, these sources have very 
high emission factors. Unlike the large power plants at Leg and 
Skawina these smaller boilers do not have high efficiency dust col- 
lectors. Also, because of the nature of the boilers they often have 
high emissions of volatile organics and CO. The second factor 
which makes these sources so important is the fact that they are 
located very close to residents. 


29615 (CONF-9404166-, pp. 195-212) Modernization of 
Coal-Fired Boilerhouses for emission reduction in Krakow. 
Breault, R.W. USDOE, Washington, DC (United States). [1994]. 
From Conference on alternatives for pollution control from coal- 
fired low emission sources; Plzen (Czech Republic); 26-28 Apr 
1994. In Conference on alternatives for pollution control from coal- 
fired low emission sources, Plzen, Czech Republic. 373p. Order 
Number DE94015592. Source: OSTI; NTIS; GPO Dep. 

Over the past decade the world has become increasingly aware 
of catastrophic air, land and ground water pollution over much of 
eastern and central Europe. Areas in Poland, Czechoslovakia, 
Hungary, and what use to be East Germany have unprecedented 
pollution levels, far worse than anything in the West. Per-capita 
SO, emissions in East Germany are over 15 times greater than in 
west Germany. In particular, in southwest Poland, air pollution is 
among the worst in central Europe. Additionally, because heavy in- 
dustry in central and eastern Europe tends to be clumped together, 
concentrations of particulate and gaseous emissions in these areas 
are often extremely high. For example, 40 percent of Poland’s total 
emissions are found in the Katowice district, Jelenia Goria, Krakow, 
and Warsaw. Adding to this problem is pollution from the use of 
coal furnaces used to heat commercial and residential buildings. 
Compounding the problems created by the political atmosphere are 
the high use of “unclean” coal and the decentralized energy struc- 
ture. Poland uses approximately 100 million tons annually of low 
grade highly polluting coal for industrial/commercial and residential 
purposes. Very little of this coal is cleaned, less than thirty percent, 
and essentially non of the electric generating coal is cleaned. 
Since, coal is the primary energy source of Poland, it is mined at a 
rate of approximately 190 million tons per year. This compares to 
the US production of about 1000 million tons per year or that the 
Poland produces nearly one fifth of the coal the US does. Over fifty 
percent of the coal mined is used for small scale industrial and res- 
idential purposes. Only about thirty percent of this coal is cleaned. 


29616 (CONF-9404166-, pp. 213-220) Inertial particulate 
separator for reduction of LES emissions in Krakow. Wysk, 
S.R. (LSR Technologies Inc., Acton, MA (United States)); Surowka, 
J. USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
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emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

Environmental clean-up and pollution control are considered 
foremost national priorities in Poland. More than four decades of 
centralized planning has produced serious contamination of air, wa- 
ter, and soil throughout the country and a resulting deterioration of 
public health. The government of Poland has begun to implement 
strong environmental controls to reverse this condition. The target 
of these controls is the Polish coal industry, which currently com- 
prises over 78% of primary energy production (65% hard coal and 
13% lignite). The coal utilization, especially in low grade coals, is 
highly inefficient. For example, Poland uses almost three times as 
much energy as Western Europe per unit of gross domestic product 
(GDP). In many cases, coal combustors have no pollution controls. 
Moreover, most have relatively low stacks and release emissions 
relatively close to the ground, further aggravating the problem. The 
result is that concentrations of airborne dust have been found to be 
many times higher than the maximum safe level. One of the pro- 
jects initiated by the US Department of Energy for environmental 
cleanup in Krakow is discussed. This particular project involves an 
efficient control technology for mitigation of particulate emissions. 
The technology is referred to as the Core Separator, and it has 
been under development by LSR Technologies, Inc. in the USA. 


29617 (CONF-9404166-—, pp. 221-229) Micronized coal firing 
applied to plants in the Czech Republic and Krakow, Poland. 
Sheahan, R. (TCS Inc., Oakland, MD (United States)). USDOE, 
Washington, DC (United States). [1994]. From Conference on alter- 
natives for pollution control from coal-fired low emission sources; 
Pizen (Czech Republic); 26-28 Apr 1994. In Conference on attr- 
natives for pollution control from coal-fired low emission sources, 
Pizen, Czech Republic. 373p. Order Number DE94015592. 
Source: OSTI; NTIS; GPO Dep. 

A TCS Micronized Coal-Fired System offers the Czech Republic 
and Poland a unique opportunity to retrofit its existing industrial, 
utility and district heating plants and achieve increased combustion 
efficiencies coupled with reduced air emissions. Micronized coal is 
coal ground to a micron-size “talcum powder” consistency; which, 
because of its extremely fine particle size, has unique characteris- 
tics affecting combustion efficiency, reduction of sulfur dioxide and 
nitrogen oxide air emissions and the potential for producing by- 
product markets for its resulting ash. 


29618 (CONF-9404166-, pp. 231-242) Clean burning bri- 
quettes for pollution control from low emission sources. 
Jozewicz, W. (Acurex Environmental Corp., Research Triangle 
Park, NC (United States)); Natschke, D.F.; Steer, J.A.J.; Smolka, 
A. USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Pizen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

Acurex Environmental Corporation has been awarded a Cooper- 
ative Agreement with the US Department of Energy (DOE) to apply 
the technology of manufacturing and selling coal briquettes to re- 
duce pollution from coal-fired low emission sources (LES) in 
Krakow, Poland. Acurex Environmental has built a multimember 
US/Polish team to ensure the technical and commercial success of 
the project. As a result of DOE and US Agency for International 
Development (AID) sponsored activities, a new US/Polish company 
will be formed. The company will be capable of securing at least 
50 percent of the LES coal market in Krakow. The briquettes will 
be manufactured according to a proprietary concept and will pro- 
duce approximately 70 percent less pollutant emissions upon 
combustion than coal, thus dramatically reducing pollution from 
LES in Krakow. Mass production of briquettes for the LES coal 
market in Krakow will be preceded by the exploration of market 
strategies applicable there, gathering business information neces- 
sary to form a new company, preparation of a detailed business 
plan, and collecting technical performance data on the briquette 
under Polish conditions. 


29619 (CONF-9404166—, pp. 255-268) Multiple stoker-fired 
retrofit with fluidized-bed combustion. Snow, G.C. (Power Inter- 
national Inc., Prague (Czech Republic)); Jacobson, L.W.; Vorel, J.; 
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Prerad, V. USDOE, Washington, DC (United States). [1994]. From 
Conference on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

The design basis, performance, and implementation schedule for 
an atmospheric fluidized bed boiler bottom retrofit to ten boilers at 
a 927 MWth power station and district heating plant in North Bo- 
hemia, Czech Republic, is presented. The existing boilers are 
traveling grate stoker units firing a local, low-rank brown coal. The 
same fuel supply, together with limestone supplied from the region, 
will be utilized in the retrofit fluidized bed boilers. As a result of the 
AFBC retrofit, the particulate matter emissions will be reduced by 
over 98 percent, SO. emissions will be reduced by 88 percent, 
and NO, emissions will be reduced by 38 percent compared to the 
present grate-fired configuration. As the AFBC retrofits are com- 
pleted, the power station will be able to meet all emissions limits 
under the new Czech Republic Clean Air Act. The first retrofit 
boiler is scheduled for startup in July of 1994 to be on-line and 
fully dispatchable by December, 1994. The rest of the boiler 
retrofits will be completed in phases with the final unit, boiler K10 
scheduled to be on-line in December of 1998. 


29620 (CONF-9404166-—, pp. 269-272) Fuel upgrading as a 
method for pollution control and power plant performance im- 
provement. Godfrey, R.L. (Custom -Coals Corp., Pittsburgh, PA 
(United States)). USDOE, Washington, DC (United States). [1994]. 
From Conference on alternatives for pollution control from coal- 
fired low emission sources; Plzen (Czech Republic); 26-28 Apr 
1994. In Conference on alternatives for pollution control from coal- 
fired low emission sources, Pizen, Czech Republic. 373p. Order 
Number DE94015592. Source: OSTI; NTIS; GPO Dep. 

Air pollution, resulting from the combustion of coal for home 
uses, centralized heating and the generation of electricity, is a 
problem world-wide. Aggressive coal preparation represents a 
method for reducing air pollution as well as improving the eco- 
nomics of generating electricity. Custom Coals Corporation has 
exclusive world-wide rights to several developed, proven and 
patented technologies which reduce sulfur and other toxic pollu- 
tants from raw coal feed stocks producing compliance products. 
These products are available are market-competitive prices. Cus- 
tom Coals has been developing these products for use in the 
United States since 1984. A commercial facility demonstrating 
these technologies, which has been jointly funded with the US De- 
partment of Energy through its Clean Coal Technology Program, is 
under construction in the US and will be completed by the end of 
1994. Under a grant of matching funds from the US Agency for In- 
ternational Development, Custom Coals is performing a study of 
the feasibility of using aggressive coal preparation in Poland to ad- 
dress air pollution issues. 


29621 (CONF-9404166-—, pp. 273-280) Gravimelt Coal Refin- 
ery Project in Northern Bohemia. Titl, F. (TRW Inc., Redondo 
Beach, CA (United States)); Meyers, R.A.; Storsul, S. USDOE, 
Washington, DC (United States). [1994]. From Conference on alter- 
natives for pollution control from coal-fired low emission sources; 
Pizen (Czech Republic); 26-28 Apr 1994. In Conference on alter- 
natives for pollution control from coal-fired low emission sources, 
Pizen, Czech Republic. 373p. Order Number DE94015592. 
Source: OSTI; NTIS; GPO Dep. 

The Gravimelt Coal Refinery (GCR) Technology was introduced 
to the Czech market during the Norwegian Environmental Days in 
Prague in 1990. Within end of 1990, a basic interest was estab- 
lished between a number of Czech companies and Ministries’ 
representatives to make a closer evaluation of the GCR technol- 
ogy’s options for objectives within the fields of pollution control and 
environmental restoration, sustainable energy supply based upon 
the nation’s own coal resources, and at same time creating an op- 
tion for the development of new production programs for the skilled 
mechanical industry. On basis of the promising results from the ini- 
tial assessment, the Czech partner companies formed by the end 
of 1992 a “Informal GCR Consortium” as the basis for the further 
project development work. The feasibility study was based upon a 
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contracted, joint work program that defined the task- and cost- 
sharing between the Czech companies, TRW and Selfint. The 
feasibility study was completed by September 30, 1993. The re- 
sults of the study confirmed the project's technical and economic 
feasibility. There was documented a low sensitivity to technical risk 
and wide-ranged market options, which creating the basis for a 
highly profit-generating venture. 


29622 (CONF-9404166-, pp. 281-292) Role of fuel upgrad- 
ing for industry and residential heating. Merriam, N.W. (Western 
Research Institute, Laramie, WY (United States)); Gentile, R.H. 
USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy recently completed a three-year, 
comprehensive study of the trade-offs of costs and emissions for 
the city of Krakow, Poland. Krakow is one of those many cities 
troubled by coal-fired, low-level emissions. As a result of the study, 
Krakow found that it could control 90% of its particulate emissions 
for a mere 11% increase in annual heating costs by deploying a 
variety of low-cost, coal-based technologies. Although converting to 
natural gas could result in a more significant 99% reduction in 
emissions, the cost of that conversion would be a 106% increase 
in annual costs. KFx Atlantic Partners is one of those companies 
that offers a low-cost, coal-based solution to the environmental 
problems of the region. KFx Inc. is a technology company that has 
developed and controls worldwide patents to the K-Fuel technolo- 
gies which are expected to play a vital role in facilitating ‘the 
compliance in the US with the Clean Air Act of 1990. The technolo- 
gies are also expected to play very significant roles in other 
countries with indigenous low-rank coal resources, such as the 
Czech Republic, where the challenge is to use those resources in 
an economic and environmentally acceptable manner. Much like in 
the US, the Czech Clean Air Act and the environmental laws of 
other countries in the region will have dramatic impact on the 
deployment of clean fuel, combustion and emission control tech- 
nologies. 


29623 (CONF-9404166-, pp. 221A-228A) Application of 
American stoker coal preparation and combustion practice to 
solving Eastern European emission problems. Rozelle, P.L. 
USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution contro! from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

At many locations in Eastern Europe, there are air quality prob- 
lems that can have undesirable effects on human health, property, 
and the appearance of a city. Contributory to this poor air quality 
are vehicle emissions, emissions from industrial activities such as 
power generation and metals production, and emissions from 
space heating activities. These space heating activities include 
home heating, municipal district heating systems, and small com- 
mercial heating activities. The US DOE has embarked on a pilot 
program to demonstrate the lowering of emissions from low stack 
sources in Eastern Europe using American technologies and prac- 
tices. The location of this program is the city of Krakow. EFH Coal 
Company has begun a pilot project as part of the DOE program, 
with the participation of Polish firms. The focus of the program is 
the reduction of emissions from stoker fired boilers. The objective 
of the EFH Coal Company is to use a combination of American 
stoker coal preparation and combustion practice to produce reduc- 
tions in emissions from stoker fired systems in the Krakow area. A 
second objective is to form a corporation with Polish partners to 
market similar emissions reduction activities elsewhere in Eastern 
Europe. Of particular interest are reductions in sulfur dioxide and 


hydrocarbon emissions from low stack sources, which can impact 
human health. 


29624 


(DOE/MC/27403-3754) York County Energy Partners 
CFB Cogeneration Project: Annual report, [September 30, 
1992-September 30, 1993]. York County Energy Partners, L.P., 





Allentown, PA (United States). Mar 1994. 62p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
91MC27403. Order Number DE94004128. Source: OSTI; NTIS; 
GPO Dep. 

The Department of Energy, under the Clean Coal Technology 
program, proposes to provide cost-shared financial assistance for 
the construction of a utility-scale circulating fluidized bed technol- 
ogy cogeneration facility by York County Energy Partners, L.P 
(YCEP). YCEP, a project company of ir Products and Chemicals, 
Inc., would design, construct and operate a 250 megawatt (gross) 
coal-fired cogeneration facility on a 38-acre parcel in North 
Codorus Township, York County, Pennsylvania. The facility would 
be located adjacent to the P. H. Glatfelter Company paper mill, the 
proposed steam host. Electricity would be delivered to Metropolitan 
Edison Company. The facility would demonstrate new technology 
designed to greatly increase energy efficiency and reduce air pollu- 
tant emissions over current generally available commercial 
technology which utilizes coal fuel. The facility would include a sin- 
gle train circulating fluidized bed boiler, a pollution control train 
consisting of limestone injection for reducing emissions of sulfur 
dioxide by greater than 92 percent, selective non-catalytic reduc- 
tion for reducing emissions of nitrogen oxides, and a fabric filter 
(baghouse) for reducing emissions of particulates. Section II of this 
report provides a general description of the facility. Section Ill de- 
scribes the site specifics associated with the facility when it was 
proposed to be located in West Manchester Township. After the 
Cooperative Agreement was signed, YCEP decided to move the 
proposed site to North Codorus Township. The reasons for the 
move and the site specifics of that site are detailed in Section IV. 
This section of the report also provides detailed descriptions of sev- 
eral key pieces of equipment. The circulating fluidized bed boiler 
(CFB), its design scale-up and testing is given particular emphasis. 


29625 (DOE/PC/79796-T37) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 27, April 
1, 1994—June 30, 1994. Energy and Environmental Research 
Corp., Irvine, CA (United States). 15 Jul 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States);Gas Research Inst., 
Chicago, IL (United States);Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). DOE Contract FC22- 
87PC79796. Order Number DE94017372. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SO,), on two coal-fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone-fired. The specific 
objectives are to demonstrate reductions of 60 percent in NO, and 
50 percent in SO, emissions through a combination of two tech- 
nologies, gas reburning and sorbent injection. 


29626 (DOE/PC/90550-T13) Integrated dry NO,/SO, emis- 
sions control system low-NO, combustion system SNCR test 
report: Test period, January 11—April 9, 1993. Smith, R.A. (Fos- 
sil Energy Research Corp., Laguna Hills, CA (United States)); 
Muzio, L.J.; Hunt, T. Westinghouse Ocean Research Lab., Annapo- 
lis, MD (United States); Public Service Co. of Colorado, Denver, 
CO (United States). Jun 1994. 175p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-91PC90550. 
Order Number DE94017370. Source: OSTI; NTIS; GPO Dep. 

The DOE sponsored Integrated Dry NO,/SO2, Emissions Control 
System program, which is a Clean Coal Technology III demonstra- 
tion, is being conducted by Public Service Company of Colorado. 
The test site is Arapahoe Generating Station Unit 4, which is a 100 
MWe, down-fired utility boiler burning a low-sulfur western coal. 
The project goal is to demonstrate up to 70 percent reductions in 
NO, and SOz emissions through the integration of: (1) down-fired 
low-NO, burners with overfire air; (2) Selective Non-Catalytic Re- 
duction (SNCR) for additional NO, removal; and (3) dry sorbent 
injection and duct humidification for SO2 removal. The effective- 
ness of the integrated system on a high-sulfur coal will also be 
tested. This report documents the fourth phase of the test program, 
where the performance of the SNCR system, after the low-NO, 
combustion system retrofit, was assessed. Previous to this phase 
of testing, a subsystem was added to the existing SNCR system 
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which allowed on-line conversion of a urea solution to aqueous 
ammonium compounds. Both convened and unconverted urea 
were investigated as SNCR chemicals. 


29627 (DOE/PC/93251-T2-Vol.2) A study of toxic emissions 
from a coal-fired power plant utilizing an ESP/wet FGD sys- 
tem: Final report, Volume 2 of 2 - appendices. Battelle Memorial 
Inst., Columbus, OH (United States). Jul 1994. 436p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
93PC93251. Order Number DE94017942. Source: OSTI; NTIS; 
GPO Dep. 

This volume contains the appendices for a coal-fired power plant 
toxic emissions study. Included are Process data log sheets from 
Coal Creek, Auditing information, Sampling protocol, Field sam- 
pling data sheets, Quality assurance/quality control, Analytical 
protocol, and Uncertainty analyses. 


29628 (OCDO-94014782) SNRB™ air toxics monitoring: FF 
nal report. Battelle Columbus Operations, OH (United States). Jan 
1994. 455p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Source: OSTI; Ohio Coal Development Office, 77 
S. High Street, P.O. Box 1001, Columbus, OH 43266-0001. 

Babcock & Wilcox (B&W) is currently conducting a project under 
the DOE’s Clean Coal Technology (CCT Il) Program to demon- 
strate its SO,NO,-Rox Box™ (SNRB™) process in a 5 MWe Field 
Demonstration Unit at Ohio Edison's R. E. Burger Plant near 
Shadyside, Ohio. The objective of the SNRB™ Air Toxics Monitoring 
Project was to provide data on SNRB™ air toxics emissions control 
performance to B&W and to add to the DOE/EPRI/EPA data base 
by quantifying the flow rates of selected hazardous substances (or 
air toxics) in all of the major input and output streams of the 
SNRB™ process as well as the power plant. Work under the project 
included the collection and analysis of representative samples of all 
major input and output streams of the SNRB™ demonstration unit 
and the power plant, and the subsequent laboratory analysis of 
these sampies to determine the partitioning of the hazardous sub- 
stances between the various process streams. Material balances 
for selected air toxics were subsequently calculated around the 
SNRB™ and host boiler systems, including the removal efficiencies 
across each of the major air pollution control devices. This report 
presents results of the SNRB™ Air Toxics Monitoring Project. In 
addition to the Introduction, a brief description of the test site, in- 
cluding the Boiler No. 8 and the SNRB™ process, is included in 
Section H. The concentrations of air toxic emissions are presented 
in Section Il according to compound class. Material balances are 
included in Section IV for three major systems: boiler, electrostatic 
precipitator, and SNRB™. Emission factors and removal efficiencies 
are also presented according to compound class in Sections V and 
VI, respectively. A data evaluation is provided in Section VII. 


2005 Environmental Aspects 
Refer aiso to citation(s) 29037, 29103, 29594, 29602, 29603, 29627 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 29854, 30057, 30102, 30112, 30152 


2007 Legislation and Regulations 
Refer also to citation(s) 29854 


21 NUCLEAR POWER REACTORS AND 
ASSOCIATED PLANTS 


Refer also to citation(s) 29842, 29867, 29900, 29902, 29903 


29629 (IAEA-IWG-NPPCHF94/6, pp. 81-91) Data management 
as a prerequisite for configuration management. Cook, A. 
(Bruce Nuclear Power Development, Ontario Hydro (Canada)). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. In Computerization of operation and maintenance for 
nuclear power plants. Working material: Report. Final draft. 195p. 
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Order Number DE94636544. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper starts by discussing some real problems that are oc- 
curring with data that is being copied and modified. An example is 
given which involves "Equipment Codes”. Root Causes of the prob- 
lem are identified. Then, Principles and Analogies are developed 
that help with the understanding of the need for Data Administra- 
tion. This is followed by development of Data Management 
Concepts, and an examination of the foundation required for Docu- 
ment Management, and for Document Integrity. The link is then 
made to Configuration Management. Under "Suggested Solutions’, 
a number of practical steps are outlined, completion of which 
would lead eventually to sound Data Management which would in 
turn make it possible to achieve Configuration Management. (au- 
thor). 3 refs. 


29630 (IAEA-IWG-NPPCI-94/6, pp. 92-101) The contribution 
of an information management system to EDF corporate strat- 
egy. Spohn, D. (Electricite de France (EDF), 75 - Paris (France). 
Service de la Production Thermique). International Atomic Energy 
Agency, Vienna (Austria). international Working Group on Nuclear 
Power Plant Control and Instrumentation. 1994. In Computerization 
of operation and maintenance for nuclear power plants. Working 
material: Report. Final draft. 195p. Order Number DE94636544. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear power plant information system is a chief point in 
the management of operation and maintenance of the French nu- 
clear plants. In the first part, different issues are examined. These 
include: (1) creation of the model and standardization, (2) trans- 
parency and security of the information, and (3) system operability. 
Second, the different functions of the information system are 
presented: The operation subsystem which provides operating per- 
sonnel with information designed to assist them in their decision; 
the maintenance subsystem which is at the center of the informa- 
tion system; the equipment management system designed to 
provide plants with the material resources; the financial and human 
resources management system linked to corresponding corporate 
system. Finally, the main components of the technical architecture 
are presented to address the different networks, the evolution of 
workstations, the servers, and the software architecture. After two 
years under operation, an information system implemented at EdF 
has gained the full acceptance of the users and has demonstrated 
its efficiency not only at a qualitative level but also from an eco- 
nomic point of view. (author). 


29631 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 29-91) Design 
and operation of electrical equipment in Sweden. Reisch, F. 
(SKI, Stockholm (Sweden)). International Atomic Energy Agency, 
Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Slovakia). 1993. (CONF-9304259-: Seminar on electrical equip- 
ment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-2 Apr 1993). In Electrical equipment upgrade of 
WWER-type nuclear power plants. Working material: Proceedings 
of a seminar held in Tmava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Design and operation of electrical equipment in Sweden includ- 
ing fire protection, electrical protection, and diagnostic aids to 
detect, identify and localize electrical failures are discussed. Figs. 


29632 


(IAEA-TECDOC—751, pp. 79-90) Overview of safety 
margin tool, status in planning. Haeusermann, R. (Kernkraftwerk 
Leibstadt AG, Leibstadt (Switzerland)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1994. (CONF-9211322-: IAEA tech- 
nical committee meeting on modeling of accident sequences during 
shutdown and low power conditions, Stockholm (Sweden), 30 Nov 
- 3 dec 1992). In PSA for the shutdown mode for nuclear power 


plants: Proceedings of a technical committee meeting held in 
Stockholm, 30 November-3 December 1992. 118p. Order Number 
DE94636546. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of safety management changed at different stages 
in plant lifetime as as new methods and approaches became avail- 
able. The improvement in safety management should be done 
through a learning process with effective experience feedback. 
Several steps for the safety management process are discussed 
including the goals for safety management, the strategy and the 
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methods needed to keep in line with the strategy. Finally, the 
overview on the status of implementation on the concept at Leib- 
stadt NPP is given. (author). 4 refs, 10 figs. 


29633 (IAEA-TECDOC-751, pp. 99-103) Development and 
implementation of technical specifications for low power and 
shutdown conditions. Reinhart, M. (USDOE, Washington, DC 
(United States)). International Atomic Energy Agency, Vienna (Aus- 
tria). Jun 1994. (CONF-9211322-: IAEA technical committee 
meeting on modeling of accident sequences during shutdown and 
low power conditions, Stockholm (Sweden), 30 Nov - 3 dec 1992) 
In PSA for the shutdown mode for nuclear power plants: Proceed- 
ings of a technical committee meeting held in Stockholm, 30 
November-3 December 1992. 118p. Order Number DE94636546. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Risk insights gained through major PSA projects were used in 
the USNRC technical specifications improvement programme. The 
revision of future technical specifications will also include provision 
to control the risk in shutdown. Several low power and shutdown 
risk studies suggested the needs for new or revised technical 
specification requirements on the following subjects: outage plan- 
ning and control; RCS, ultimate heat sink; power sources; and 
containment integrity. (author). 


29634 (IAEA-TECDOC—751, pp. 105-112) Points of view on 
shutdown cooling events among the members of the WANO- 
Paris centre. Hoensch, V. (World Association of Nuclear 
Operators, Paris (France)). International Atomic Energy Agency, Vi- 
enna (Austria). Jun 1994. (CONF-9211322—: IAEA technical 
committee meeting on modeling of accident sequences during 
shutdown and low power conditions, Stockholm (Sweden), 30 Nov 
- 3 dec 1992). In PSA for the shutdown mode for nuclear power 
plants: Proceedings of a technical committee meeting held in 
Stockholm, 30 November-3 December 1992. 118p. Order Number 
DE94636546. Source: OSTI; NTIS (US Sales Only); INIS. 

The average NPP spends about 25% of the total lifetime in shut- 
down. Several safety significant events proved that due attention 
should be paid to safety in shutdown. WANO organized an expert 
meeting to review the status of shutdown safety. The paper identi- 
fied several important problems in shutdown. These _ include: 
human factors, instrumentation, procedures, planning of activities. 
Recommendation on how to improve the situation in each of those 
is given. (author). 7 refs, 1 fig. 


29635 (INIS-mf—13935, pp. 6-13) IWG-LMNPP activities on 
nuclear power plant lite management. Boothroyd, A.D. (interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Nuclear 
Power); lanko, L. International Atomic Energy Agency, Vienna 
(Austria). 1992. (CONF-9205235—: International Atomic Energy 
Agency (IAEA) specialists meeting on integrity of pressure compo- 
nents of reactor systems, Paks (Hungary), 25-29 May 1992). In 
IAEA specialist's meeting on the integrity of pressure components 
of reactor systems. 272p. Order Number DE94636536. Source: 
OSTI; NTIS (US Sales Only); INIS. 

By the close of the year 2000 approximately 160 NPPs will be 
more than 25 years old. The question of NPP life extension as an 
alternative to decommissioning will therefore be growing impor- 
tance worldwide. Many technical, economic and safety aspects of 
NPPs ageing and life extension have been discussed at different 
IAEA meetings and have been included in the i*EA Programme of 
Activity. The main problems which have been discussed are: eco- 
nomic analysis, safety analysis methods for time-dependent 
phenomena, classification of components, methodology for effec- 
tive management of the lives of critical components, establishment 
of data bank from information available in all countries. The activi- 
ties planned by the IAEA International Working Group on Life 
Management of Nuclear Power Plants (IWG-LMNPP) include infor- 
mation exchange, meetings of several kinds, development of 
publications and a data base. The purpose is to enable Member 
States with an interest in using nuclear power in the future to learn 
and gain a better understanding of the means available to protect 
and enhance the economic operating life and safety of their plants. 
The Agency co-operates closely with other international organiza- 
tions to promote better understanding of all problems concerning 
NPP life management. (author). 2 figs. 
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29636 (INIS-mf-13935, pp. 177-183) Recent progress in nu- 
clear power plant life extension technology development. 
Kazuyuki Kohashi (Japan Power Engineering and Inspection Corp., 
Tokyo (Japan)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1992. (CONF-9205235—: International Atomic Energy Agency 
(IAEA) specialists meeting on integrity of pressure components of 
reactor systems, Paks (Hungary), 25-29 May 1992). In IAEA spe- 
cialist’s meeting on the integrity of pressure components of reactor 
systems. 272p. Order Number DE94636536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In Japan, Plant Life Extension technology development project to 
evaluate the integrity of plant components during an 80 year oper- 
ating life is implemented. In this project, thermal aging condition for 
low alloy steels and stainless steels equivalent to an 80 year oper- 
ating life was determined, and fatigue strength and fatigue crack 
propagation tests of thermally aged materials based on determined 
thermal aging condition, fracture toughness test of irradiated stain- 
less steels that are obtained from the actual reactor internals and 
development of prediction model of irradiation assisted stress corro- 
sion cracking were performed. This paper presents the test results 
of fatigue strength of thermally aged low alloy steels and fracture 
toughness of irradiated stainless steels. (author). 2 refs, 7 figs. 


29637 (INIS-mf-13975) Safety provisions of nuclear power 
plants. Niehaus, F. (international Atomic Energy Agency, Vienna 
(Austria). Safety Assessment Section). No corporate text available. 
1994. 14p. (CONF-9405226—: Regional seminar on nuclear energy 
for better life, Sofia (Bulgaria), 16-18 May 1994). Order Number 
DE94636547. Source: OSTI; NTIS (US Sales Only); INIS. 

Safety of nuclear power plants is determined by a deterministic 
approach complemented by probabilistic considerations. Much use 
has been made of the wealth of information from more than 6000 
years of reactor operation. Design, construction and operation is 
governed by national and international safety standards and prac- 
tices. The IAEA has prepared a set of Nuclear Safety Standards as 
recommendations to its Member States, covering the areas of sit- 
ing, design, operations, quality assurance, and governmental 
organisations. In 1988 the IAEA published a report by the Interna- 
tional Nuclear Safety Advisory Group on Basic Safety Principles for 
Nuclear Power Plants, summarizing the underlying objectives and 
principles of excellence in nuclear safety and the way in which its 
aspects are interrelated. The paper will summarize some of the 
key safety principles and provisions, and results and uses of Prob- 
abilistic Safety Assessments. Some comments will be made on the 
safety of WWER 440/230 and WWER-1000 reactors which are op- 
erated on Bulgaria. 8 figs. 
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Refer also to citation(s) 29684, 29924, 30032, 30033, 30035, 30042 


29638 (BNWL-B-89) CPTF run 6 flux monitoring. Divine, 
J.R. Pacific Northwest Lab., Richland, WA (United States). 7 May 
1971. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94017831. Source: OSTI; NTIS; GPO Dep. 

At the present stage of reactor coolant studies it is possible to 
say that radiation affects the deposition behavior of corrosion 
products in the reactor. A quantitative relation between flux and de- 
position rate or amount is not available, nor is there information as 
to exactly which component, or combination thereof, of the radia- 
tion is most important. To determine these effects and those of 
other process parameters, Battelle-Northwest (BNW) is conducting 
an experimental program for the Knolls Atomic Power Laboratory 
(KAPL) to evaluate the behavior of corrosion products in pressur- 
ized, water-cooled nuclear reactor systems. This program is 
authorized by and is being performed under the terms and condi- 
tions of KAPL Purchase Order 7730-A (and Amendments). 


29639 (IAEA-TECDOC—751, pp. 41-50) Experience from 
shutdown event PRA (SEPRA) for TVO i/ll. Himanen, R. (Teol- 
lisuuden Voima Oy (Finland)); Pesonen, J.; Sjoevall, H.; Pyy, P. 
International Atomic Energy Agency, Vienna (Austria). Jun 1994. 
(CONF-9211322—: IAEA technical committee meeting on modeling 


of accident sequences during shutdown and low power conditions, 
Stockholm (Sweden), 30 Nov - 3 dec 1992). In PSA for the shut- 
down mode for nuclear power plants: Proceedings of a technical 
committee meeting held in Stockholm, 30 November-3 December 
1992. 118p. Order Number DE94636546. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The utility TVO is conducting a comprehensive PSA programme 
for its two 710 MWe BWRs. The programme was initiated in the 
year 1984, and the level 1 PSA, including internal transients, LO- 
CAs and fires during power operation, was taken into living use in 
1992. In 1990 TVO decided to extend the PSA study to the analy- 
sis of refuelling, shutdown and startup. The Shutdown Event PRA 
(SEPRA) was reported to the authority in September 1992. The 
study consists of the analysis of leakages and loss of decay heat 
removal in the planned shutdown conditions. Special studies were 
performed for the cold pressurization, for local criticality events, for 
heavy load transport and for the transients during startup and shut- 
down. A remarkable effort was put to identify risks, i.e., to the 
qualitative analysis. The regular preventive maintenance tasks in 
the refuelling outages were analysed and the important tasks were 
selected for further studies. Besides the severe core damage risk 
TVO was interested in less grave consequences e.g., the eco- 
nomic risks causing significant extension of outages. The plant 
specific screening of initiators consisted of a study on the incident 
history and of interviewing the plant personnel on selected tasks. A 
number of thermohydraulic calculations were carried out to support 
the analysis of accident sequences. The operator actions after an 
initiating event were verified with the operating staff. The annual 
core damage risk from the refuelling outage is about an order of 
magnitude lower as the risk from the power operation. The modifi- 
cations decreased significantly the core damage frequency. It is 
foreseen that the SEPRA will form a basis of the procedure en- 
hancement for the low power states. (author). 9 refs, 5 figs. 


29640 (IAEA-TECDOC-751, pp. 65-70) Interim shutdown 
risk program. Becerra, J.A. (Comision Nacional de Seguridad 
Nuclear y Salvaguardias, Mexico City (Mexico)); Rodriguez, A. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jun 1994. 
(CONF-9211322—: IAEA technical committee meeting on modeling 
of accident sequences during shutdown and low power conditions, 
Stockholm (Sweden), 30 Nov - 3 dec 1992). In PSA for the shut- 
down mode for nuclear power plants: Proceedings of a technical 
committee meeting held in Stockholm, 30 November-3 December 
1992. 118p. Order Number DE94636546. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Mexican Regulatory Body and the National Utility have been 
implemented a PSA application for the Laguna Verde Power Sta- 
tion (U1). A risk based technical specifications is considering in a 
stepwise approach for this process the first step is a risk-based pri- 
oritization of the Allowed Outages (AOT) and the Surveillance Test 
Intervals (STI) from the Technical Specifications (TS). Some other 
applications are taking place, among them are; configuration con- 
trol, maintenance prioritization, strategies to optimize AOT’s ST's. 
In the mean time an operational even happened in the plant during 
full power, one train of the shutdown cooling system was taken out 
for maintenance for a longer period than the allowed by the current 
Technical Specifications. Thus through the PSA application pro- 
gram it was detected that the shutdown as imposed actually by the 
TS for this case is a condition of higher risk than the continued op- 
eration. Several alternatives are suggested in order to reduce the 
risk, among them are: additional test requirements, reliability pro- 
grams, operators training, review of recovery procedures and 
configuration control. (author). 4 refs, 3 figs, 1 tab. 


29641 (IAEA-TECDOC-—751, pp. 91-98) Shut-down risk man- 
agement at the river bend station. Burton, J.L. (Gulf States 
Utilities Co., Saint Francisville, LA (United States)); Lynch, J.J.; 
Hunt, R.N.M. International Atomic Energy Agency, Vienna (Aus- 
tria). Jun 1994. (CONF-9211322-: IAEA technical committee 
meeting on modeling of accident sequences during shutdown and 
low power conditions, Stockholm (Sweden), 30 Nov - 3 dec 1992). 
In PSA for the shutdown mode for nuclear power plants: Proceed- 
ings of a technical committee meeting held in Stockholm, 30 
November-3 December 1992. 118p. Order Number DE94636546. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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During the upcoming refuelling outage (RF-4) at the River Bend 
Station, the installation of several major modifications will result in 
temporary system alignments which could affect the availability and 
reliability of some critical plant safety systems. The paper provides 
a brief description of an approach which will be implemented to 
monitor and control the overall plant outage configuration by as- 
sessing its effect on plant risk, measured in terms of core damage 
frequency and the likelihood of a release of radio-isotopes from the 
plant. (author). 1 fig. 


29642 (LUTMDN-TMVK-5231) Dimensioning of coolant 
pumps. Aahman, M. Lund Univ. (Sweden). Dept. of Heat and 
Power Engineering. [1993]. 26p. (in Swedish). Order Number 
DE94636551. Source: OSTI; NTIS; INIS. 

Examination paper. 

Reports the effects of increased flow of coolant. It has been 
demonstrated that the maximum of efficiency is dependent of the 
condensation temperature of the steam from the low pressure tur- 
bine. 


29643 (NUREG/CR-3950-Vol.9) Fuel performance annual 
report for 1991: Volume 9. Painter, C.L. (Pacific Northwest Lab.., 
Richland, WA (United States)); Alvis, J.M.; Beyer, C.E.; Marion, 
A.L.; Payne, G.A.; Kendrick, E.D. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Safety and Anal- 
ysis; Pacific Northwest Lab., Richland, WA (United States). Aug 
1994. 119p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(PNL-5210-Vol.9). Source: OSTI; NTIS; INIS; GPO. 

This report is the fourteenth in a series that provides a compila- 
tion of information regarding commercial nuclear fuel performance. 
The series of annual reports were developed as a result of interest 
expressed by the public, advising bodies, and the US Nuclear Reg- 
ulatory Commission (NRC) for public availability of information 
pertaining to commercial nuclear fuel performance. During 1991, 
the nuclear industry's focus regarding fuel continued to be on ex- 
tending burnup while maintaining fuel rod reliability. Utilities realize 


that high-burnup fuel reduces the amount of generated spent fuel, 
reduces fuel costs, reduces operational and maintenance costs, 
and improves plant capacity factors by extending operating cycles. 
Brief summaries of fuel operating experience, fuel design changes, 
fuel surveillance programs, high-burnup experience, problem areas, 
and items of general significance are provided 


29644 (NUREG/CR-4513-Rev.1) Estimation of fracture 
toughness of cast stainless steels during thermal aging in 
LWR systems-revision 1. Chopra, O.K. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Argonne National Lab., IL (United States). 
Aug 1994. 80p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(ANL—93/22-Rev.1). Source: OSTI; NTIS; INIS; GPO. 

This report presents a revision of the procedure and correlations 
presented earlier in NUREG/CR-4513, ANL-90/42 (June 1991) for 
predicting the change in mechanical properties of cast stainless 
steel components due to thermal aging during service in light water 
reactors at 280-330°C (535-625°F). The correlations presented in 
this report are based on an expanded data base and have been 
optimized with mechanical-property data on cast stainless steels 
aged up to ~58,000 h at 290-350°C (554-633°F). The fracture 
toughness J-R curve, tensile stress, and Charpy-impact energy of 
aged cast stainless steels are estimated from known material infor- 
mation. Mechanical properties of a specific cast stainless steel are 
estimated from the extent and kinetics of thermal embrittlement. 
Embrittlement of cast stainiess steels is characterized in terms of 
room-temperature Charpy-impact energy. Charpy-impact energy as 
a function of time and temperature of reactor service is estimated 
from the kinetics of thermal embrittlement, which are also deter- 
mined from the chemical composition. The initial impact energy of 
the unaged steel is required for these estimations. Initial tensile 
flow stress is needed for estimating the flow stress of the aged ma- 
terial. The fracture toughness J-R curve for the material is then 
obtained by correlating room-temperature Charpy-impact energy 
with fracture toughness parameters. The values of Jic are deter- 
mined from the estimated J-R curve and flow stress. A common 


118 ERA Vol. 19, No. 11 


“predicted lower-bound” J-R curve for cast stainless steels of un- 
known chemical composition is also defined for a given grade of 
steel, range of ferrite content, and temperature. Examples of esti- 
mating mechanical properties of cast stainless steel components 
during reactor service are presented. 


29645 (NUREG/CR-6151) Feasibility of developing risk- 
based rankings of pressure boundary systems for inservice 
inspection. Vo, T.V.; Smith, B.W.; Simonen, F.A.; Gore, B.F. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Pacific Northwest Lab., Richland, WA (United 
States). Aug 1994. 87p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-8912). Source: OSTI; NTIS; INIS; GPO. 
The goals of the Evaluation and Improvement of Non-destructive 
Examination Reliability for the In-service Inspection of Light Water 
Reactors Program sponsored by the Nuclear Regulatory Commis- 
sion at Pacific Northwest Laboratory (PNL) are to (1) assess current 
IS! techniques and requirements for all pressure boundary systems 
and components, (2) determine if improvements to the require- 
ments are needed, and (3) if necessary, develop recommendations 
for revising the applicable ASME Codes and regulatory require- 
ments. In evaluating approaches that could be used to provide a 
technical basis for improved inservice inspection plans, PNL has 
developed and applied a method that uses results of probabilistic 
risk assessment (PRA) to establish piping system |S! requirements. 
In the PNL program, the feasibility of generic IS! requirements is 
being addressed in two phases. Phase | involves identifying and 
prioritizing the systems most relevant to plant safety. The results of 
these evaluations will be later consolidated into requirements for 
comprehensive inservice inspection of nuclear power plant compo- 
nents that will be developed in Phase Il. This report presents 
Phase | evaluations for eight selected plants and attempts to com- 
pare these PRA-based inspection priorities with current ASME 
Section XI requirements for Class 1, 2 and 3 systems. These re- 
sults show that there are generic insights that can be extrapolated 
from the selected plants to specific classes of light water reactors. 


29646 (PNL-10089) Compiled reports on the applicability 
of selected codes and standards to advanced reactors. Ben- 
jamin, E.L.; Hoopingarner, K.R.; Markowski, F.J.; Mitts, T.M.; 
Nickolaus, J.R.; Vo, T.V. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 289p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE94018677. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The following papers were prepared for the Office of Nuclear 
Regulatory Research of the U.S. Nuclear Regulatory Commission 
under contract DE-ACO06-76RLO-1830 NRC FIN L2207. This 
project, Applicability of Codes and Standards to Advance Reactors, 
reviewed selected mechanical and electrical codes and standards 
to determine their applicability to the construction, qualification, and 
testing of advanced reactors and to develop recommendations as 
to where it might be useful and practical to revise them to suit the 
(design certification) needs of the NRC. 


29647 (STUDSVIK-ES—93-55) Analysis with SCDAP/ 
RELAP5 of reflooding of an overheated core in Forsmark 3 
BWR after loss of electric power. Nilsson, Lars. Studsvik 
Ecosafe, Nykoeping (Sweden). 1993. 49p. Project SKI-14.7-954/92- 
93099. Order Number DE94636552. Source: OSTI; NTIS; INIS. 

In foregoing SIK-2.2 project two severe accident sequences for 
Forsmark 3 comprising loss of electric power (Total Blackout, TB) 
without recovery actions (e.g. emergency cooling) were analysed 
with SCDAP/RELAPS. Code version MOD2.5/V3f was applied and 
a single core channel input model was used. Present analysis was 
done with the same initiating events as in SIK-2.2, but assuming 
recovery of auxiliary feed water and/or emergency core cooling 
systems to take place after heat-up of the core, in compliance with 
the plans of the SIK-2.3 project. A new test version of the SCDAP/ 
RELAPS code, version MOD3/V7af, was used here. The geometri- 
cal input model was extended from having one, into five parallel 
core zones, still with ten axial core sub volumes. Calculations were 
performed for three TB cases, one without cooling recovery, and 
two with injection of cold water at a rate of 45 kg/s, beginning 
when the maximum cladding temperature has reached 1522 K. 





The results show that a considerably more efficient cooling was ob- 
tained spraying the water to the top of the core, compared to the 
case where the cooling water was introduced into the downcomer, 
leading to bottom reflooding. 


29648 (STUDSVIK-NS—92-40) NKS/SIK.2.2. SCDAP/RELAP5 
analysis of unmitigated blackout sequences in Forsmark 3 
BWR. Summary report. Nilsson, Lars. Studsvik AB, Nykoeping 
(Sweden). 1992. 36p. Project SKI 13.5.1-598/91-91073. Order 
Number DE94636553. Source: OSTI; NTIS; INIS. 

Two total blackout sequences for Forsmark 3 BWR have been 
simulated by means of the severe accident code SCDAP/RELAPS5/ 
MOD2.5. The difference between the two sequences was the time 
to depressurization of the primary system. In case 1 normal, auto- 
matic depressurization (ADS) was initiated on low downcomer 
water level which gave ADS after about 520 s. In case 2 manual 
opening of the ADS valves was simulated to take place 3400 s 
after loss of power. Calculated results for the two cases are pre- 
sented in detail in separate reports. In present report the results 
are compared, summarised and discussed with respect to in-vessel 
phenomena. Comparison is also made with an earlier MARCH3- 
analysis carried out for Forsmark 3. Some of the notable results of 
the SCDAP/RELAPS analysis are: * control rod cladding started to 
melt before any major degradation of fuei occurs. * the time win- 
dow between removal of control rod claddings and fuel slumping 
became longer with late than with early ADS. * considerably more 
hydrogen was produced with late ADS. * current MOD2.5 version 
of the code is known to have several deficiencies. Some results will 
therefore probably have to be revised if recalculations are made 
with the awaited MOD3 version of SCDAP/RELAPS. 15 refs. 
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Refer also to citation(s) 29638, 29643, 29644, 29645, 29646, 
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29649 (CEA-CONF-11753) SADAME - An on line computer 
code to assess in operation defective fuel characteristics and 
primary circuit contamination. Leuthrot, C. (CEA Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. 
d'Etudes des Combustibles); Brissaud, A. CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. d’Etudes 
des Combustibies. 1994. 8p. (CONF-940452-: American Nuclear 
Society international meeting on LWR fuel performance, West Palm 
Beach, FL (United States), 16-19 Apr 1994). Order Number 
DE94634060. Source: OSTI; NTIS (US Sales Only); INIS. 

SADAME is a computer code developed by the French Energy 
Commission (CEA), in order to assess in operation defective fuel 
characteristics and primary circuit contamination; the code is used 
in connection with an on-line primary water gamma spectrometry 
device and has been tested on Electricite de France (EDF) power 
plants. The description of the code and some results obtained dur- 
ing their qualification on one power plant is presented in this paper. 
(authors). 9 figs., 4 refs. 


29650 (DTH-AEF-NT-9) Contribution to descriptions of 
pressurized water reactors close to Danish territory. Johans- 
son, T. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Afd. for 
Elektrofysik. Apr 1993. 59p. Order Number DE94636562. Source: 
OSTI; NTIS; INIS. 

This paper is part of a report describing Pressurrized Water Re- 
actors (PWR’s) close to Danish territory. The full report is the 
outcome of a working group formed as part of a continued collabo- 
ration between the Department of Electrophysics, DTU, and tie 
Risoe National Laboratory, a collaboration with the purpose of 
maintaining Danish knowledge on commercial nuclear power 
plants. The reactor dealt with in this report are the Ringhals, 2, 3 
and 4 reactors, situated 50 km south of Goeteborg on the western 
coast of Sweden, and the reactors in Stade and Brokdorf in the 
northern part of Germany downstream from Hamburg at the river 
Elben. This paper deals with the following subjects for all the 
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above mentioned reactors: Reactor core and other vessel compo- 
nents. Reactivity control systems and Fuel and component 
handling and storage systems. (EG). 


29651 (IAEA-NENP-TC-SLR-4/003-93/1) Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Trnava, Slovak 
Republic, 6-9 April 1993. international Atomic Energy Agency, Vi- 
enna (Austria); Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Slovakia). 1993. 460p. (CONF-9304259-: Seminar on electrical 
equipment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The participants of the seminar presented 31 papers in which 
they discussed issues of electrical equipment upgrade of WWER- 
type NPPs within the IAEA technical cooperation project 
‘enhancement of availability and safety of WWER-type NPPs’. A 
separate abstract was prepared for each of these papers. Refs, 
figs and tabs. 


29652 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 21-28) Basic is- 
sues of WWER-440 nuclear power plant electrical equipment 
upgrade. Dopjera, J. (Vyskumny Ustav Jadrovych Elektrarni, Tr- 
nava (Slovakia)); Psenkova, G. International Atomic Energy 
Agency, Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Slovakia). 1993. (CONF-9304259-: Seminar on electrical 
equipment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade of 
WWER-type nuclear power plants. Working material: Proceedings 
of a seminar held in Trnava, Slovak Republic, 6-9 April 19993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. . 

Issues of upgrading of electrical part of WWER-440 nuclear 
power plants (NPP) operational and under construction have been 
the subject of very serious concern of Czech and Slovak special- 
ists. A large number of essential and also less significant 
measures is the result of permanent effort of specialists in the area 
of NPP electrical equipment upgrade. These measures have been 
applied or are prepared for application in NPP in operation 
(WWER-440) in Jaslovske Bohunice, Mochovce and Dukovany. A 
number of weighty measure is being implemented at construction 
of Unit | and Unit Il in Mochovce. New design conceptions have to 
be found for Unit Ill and Unit IV. 


29653 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 93-99) Some is- 
sues of electrical equipment operating conditions monitoring 
in nuclear power plants. Kubanyi, J. (Vyskumny Ustav Jadrovych 
Elektrarni, Trnava (Slovakia)); Dopjera, J.; Zofcik, S.; Jankovic, M. 
International Atomic Energy Agency, Vienna (Austria); Vyskumny 
Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF- 
9304259-: Seminar on electrical equipment upgrade of 
WWERP-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

Performance data of Czech and Slovak as well as other WWER- 
440 nuclear power plants document that faults and failures of 
electric equipment should be the subject of large care. The aim of 
research and development (R and D) effort in Nuclear Power Plant 
Research Institute (NPPRI) in this area is implementation of ad- 
vanced technical systems for plant safety and reliability related 
electric components and systems, including power supplying sys- 
tems of instrumentation and control (| and C), monitoring and 
assessment. Some results of R and D effort in NPPRI in the field 
of obtaining of high quality and complex electric equipment data 
are given in the paper. (author). 7 refs, 1 fig. 


29654 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 100-129) Experi 
ence of NPP WWER-440 (V-230; 213) electric equipment 
operation in emergency situations. Petrov, J.A. (LIAEPS, 
Leningrad (Russian Federation)). International Atomic Energy 
Agency, Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Slovakia). 1993. (CONF-9304259-—: Seminar on electrical 
equipment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade of 
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WWER-type nuclear power plants. Working material: Proceedings 
of a seminar held in Trnava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The experience obtained from operation of electrical equipment 
in accident situations, and some issues on backfitting programme 
at Kola NPP are discussed. 7 figs. 


29655 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 131-147) Recon- 
struction of service power supply system and emergency 
power sources at the NPP V-1. Augustin, V. (EBO, Jaslovske Bo- 
hunice (Slovakia)); Brodek, J. International Atomic Energy Agency, 
Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Slovakia). 1993. (CONF-9304259-: Seminar on electrical equip- 
ment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade of 
WWER-type nuclear power plants. Working material: Proceedings 
of a seminar held in Trnava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Modifications of the service power supply system and emergency 
power sources made at the NPP V-1 Units | and II during the period 
of the small reconstruction. Modifications that are being prepared 
for the period of the NPP V-1 essential reconstruction. 6 figs. 


29656 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 149-155) Recon- 
struction of the NPP V-1 safety system control. Paviasek, P. 
(SEP - EBO, Jaslovske Bohunice (Slovakia)). International Atomic 
Energy Agency, Vienna (Austria); Vyskumny Ustav Jadrovych Elek- 
trarni, Trnava (Slovakia). 1993. (CONF-9304259-: Seminar on 
electrical equipment upgrade of WWER-type nuclear power plants, 
Trnava (Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade 
of WWER-type nuclear power plants. Working material: Proceed- 
ings of a seminar held in Trnava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Reason for reconstruction, task for the design, change of control 


algorithms, co-operation of the nuclear operator with the designer 


at designing, programme of tests at realization of the reconstruc- 
tion. (author). 


29657 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 156-158) Mod- 
ernization of uninterruptable power supply sources of NPP 
V-2. Kolesik, J. (SEP-EBO, Jaslovske Bohunice (Slovakia)). Inter- 
national Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259-: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Trnava, Slovak Repub- 
lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Innovation reasons, drawing up the project task, choice of equip- 
ment manufacturer and work supplier. Co-operation sections with 
supplier at the design work at making of precompiex trial and com- 
plex trial programmes. (author). 


29658 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 159-169) Rec- 
ommendations to reconstruction programme of electrical part 
of WWER 440 NNPs. Petrov, J.A. (LIAEP, Leningrad (Russian 
Federation)). International Atomic Energy Agency, Vienna (Austria); 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. 
(CONF-9304259-: Seminar on electrical equipment upgrade of 
WWER-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

WWER 440 nuclear power plant electrical part reconstruction 
programmes for both V-230 and V-213 designs with a view to en- 
hancement of reliability and safety of operations are described. 


29659 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 170-179) Some 
aspects of using non-flammable cables at NPPs focused on 
operated NPPs. Zita, J. (NPP Dukovany (Czech Republic)). Inter- 
national Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
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Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259-: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Trnava, Slovak Repub- 
lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper discusses some aspects of using non-flammable ca- 
bles at nuclear power plants (NPP) focused on operated NPPs. 


29660 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 180-207) NPP V- 
2 service load power supply. Vanco, K. (SEP-EBO Jaslovske 
Bohunice (Slovakia)). International Atomic Energy Agency, Vienna 
(Austria); Vyskumny Ustav Jadrovych Elektrarni, Trnava (Slovakia). 
1993. (CONF-9304259—: Seminar on electrical equipment upgrade 
of WWER-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this paper is to make the participants familiar 
with conception design of the station service load power supplying, 
with way of power supply assurance for safety system loads of the 
Category | and Il, which ensure reactor cooling down and to give 
the most important information on main electrical equipment. 3 figs. 


29661 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 209-217) Power 
output supply from the NPP Mochovee 1, 2. Kovac, |. (Energo- 
projekt, Bratislava (Slovakia)). International Atomic Energy Agency, 
Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Slovakia). 1993. (CONF-9304259-: Seminar on electrical equip- 
ment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade of 
WWERF-type nuclear power piants. Working material: Proceedings 
of a seminar held in Tmava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Installations providing the power output supply from nuclear 
power plant Mochovce are described. This set of installations also 
provides the NPP with reserve service power supply well as the 
NPP connection to the connection and dispatcher network of the 
power engineering system. 2 figs. 


29662 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 219-223) Electri- 
cal protections design regarding to NPP Mochovce power 
output. Stancik, V. (Energoprojekt, Bratislava (Slovakia)); Podman- 
icky, M.; Pacak, Z. International Atomic Energy Agency, Vienna 
(Austria); Vyskumny Ustav Jadrovych Elektrarni, Trnava (Slovakia). 
1993. (CONF-9304259-—: Seminar on electrical equipment upgrade 
of WWER-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 
Necessity of protections innovation in Velky Dur switchyard was 
based on casting down the reliability of the existing protections. 
Statistical data on disturbances and fault actuating of protections of 
the same kind in Bosaca and Krizovany switchyards were the 
groundwork for casting down the functionality of the protections, 
which had been observed for interval of two years. A study worked 
by EGU Brno (a study of Velky Dur switchyard protection and sta- 
bility of NPP Mochovce operation, January 1990) was another 
groundwork supporting replacement of the protections. 1 fig. 


29663 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 225-233) Tech- 
nical and reliability analysis of WWER-440-type units from the 
point of view of their week-end load follow operation. Cillik, |. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Slovakia)). Interna- 
tional Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259—: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Trnava, Slovak Repub- 


lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 





The purpose of this paper is to give a short overview of prob- 
lems related to the intention to subject the WWER 440/V 213 
reactor units to the week-end load follow operation mode. Strict 
conditions were specified for this solution - to maintain high techni- 
cal and safety level of the operated reactor units. The new solution 
eliminates the radioactive waste production due to mechanical con- 
trol equipment, minimizes human activities during the load follow 
modes and enhances the operation safety. 


29664 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 234-243) The 
improvement of operational reliability of generators at nuclear 
power plants. Pospisil, J. (EGU Power Inst., pic, Brno (Czech Re- 
public)). International Atomic Energy Agency, Vienna (Austria); 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. 
(CONF-9304259-: Seminar on electrical equipment upgrade of 
WWER-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Trnava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

A significant innovation of the protection systems of large units 
at nuclear power plants due to installing the ELIN microprocessor 
out of step protection MSTAB is described. It is designed especially 
to protect large generators from both the loss of transient stability 
and the asynchronous operation mode. 3 figs. 


29665 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 244-254) Deter- 
mination of the fundamental frequency components by 
tracking voltage and current phasors. Chliadny, V. (Technical 
Univ., Kosice (Slovakia). Dept. of Power Engineering). International 
Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259-: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Trnava, Slovak Repub- 
lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recently, problems arose with actions of protection relays in MV 
systems (6 kV) on occurrences of arcing faults. Most of these 
faults are results of the isolation damaging and they begin as 
earthing faults. The earth faulted current depends on the connec- 
tion of the transformer's neutrals. The earth faulted currents that 
are bigger than nominal currents are identified by overcurrent ele- 
ments in respective phases. In occasion when the earth faulted 
current is smaller than working currents, more sensitive protective 
relays are needed which are created on the basis of measuring 
zero sequence components of voltages and currents, for the pur- 
pose of the fault identification. Protecting relays for these aims 
require overcurrent protective relay for the identification of short- 
circuit currents and the arcing fault detector, which will identify the 
low currents. These protective problems can be solved by used a 
microcomputer, what is described in this paper. 6 refs, 1 fig. 


29666 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 255-259) Nu- 
clear power station - a living organism. Stedry, B. (ABB ZPA 
Energeticke Ochrany, spal. s.r.o., Trutnov (Czech Republic)). Inter- 
national Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259-: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Trnava, Slovak Repub- 
lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ABB-ZPA present here a very clear electronic scheme of the 
well know type in=! cos¢ (not the whole U.lcos¢ product) in the 
typical modular design and respecting every demand. Very peculiar 
tests on running-down reactor and his power scheme proved that 
the simplified |.cos¢ measuring was giving on the big asynchron 
motors practically the same decisions as the original mechanical 
induction relay. 2 figs. 


29667 (IAEA-NENP-TC-SLR-4/008-93/1, pp. 261-272) Mea- 
suring and monitoring. Janku, Z. (ABB ZPA Energeticke 
Ochrany, spal. s.r.o., Trutnov (Czech Republic)). International 
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Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259-: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Tmava, Slovak Repub- 
lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The big technology, its first class electrical scheme and a reli- 
able relay protection at the end are only one - visible - face of the 
Nuclear Power Plant. A little in the shadow is the daily monitoring 
and measuring of all electrical processes, regular or irregular. Each 
electrical value, each event, harmless or not, is worth to be known. 
One day your experience may be well appreciated. A good deal of 
work in measuring and collecting the events for their data-bank has 
been done by VUJE (Nuclear Plant Research Institute) at Trnava. 
A modular system for measuring AC currents and voltages and 
small DC - currents has been developed for the production at ABB 
ZPA Trutnov. Miniaturized transformers, resistors etc. in transpar- 
ent electrical schemes, pre-setting and switching of measuring 
ranges, manual or programmed or dependent switched are main 
features of the system. Here are presented some of the modular 
units, which can be built in transportable laboratory sets or station- 
ary devices. 4 figs. 


29668 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 273-280) Shorts 
in low voltage power networks. Kvasnica, P. (Slovak Technical 
Univ., Bratislava (Slovakia)); Bobula, J.; Straka, M.; Dopjera, J. In- 
ternational Atomic Energy Agency, Vienna (Austria); Vyskumny 
Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF- 
9304259-: Seminar on electrical equipment upgrade of 
WWERP-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

In the Nuclear Power Stations Research Institute in Trnava there 
is payed a current attention to the reliable performance of the nu- 
clear power stations. One of the reasons of the origin of some 
problematic situations in these power stations have been also the 
shorts in the low voltage part of nuclear power stations, when there 
happened an incorrect operation of the protections and level the 
cases without protection activity. For these reasons has this prob- 
lem become an object of the cooperation between VUJE and EF 
STU Bratislava. We have done some theoretical analysis and mea- 


surements in labs. In this paper we show some results of this 
work. 6 refs. 


29669 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 281-293) Inves- 
tigation of influence of arc short-circuit in the low voltage 
distributions on the magnitude of short-circuit current. Valent, 
F. (Slovak Technical Univ., Bratislava (Slovakia). Faculty of Electri- 
cal Engineering); Huettner, L.; Jurcacko, L. International Atomic 
Energy Agency, Vienna (Austria); Vyskumny Ustav Jadrovych Elek- 
trarni, Trnava (Slovakia). 1993. (CONF-9304259—: Seminar on 
electrical equipment upgrade of WWER-type nuclear power piants, 
Trnava (Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade 
of WWER-type nuclear power plants. Working matenal: Proceed- 
ings of a seminar held in Trnava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It was considered the experimental investigation of the arc 
voltage and arc impedance of free-burning arc between band con- 
ductors with different distance. It is possible to determine the arc 
influence on the short-circuit current by the computer simulation of 
the problem and using of experimental data. 6 refs, 4 figs. 


29670 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 294-319) Pro- 
tection of low voltage distribution systems in nuclear power 
plants. Andel, J. (Energoprojekt, Prague (Czech Republic)). Inter- 
national Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259—: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
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material: Proceedings of a seminar held in Trnava, Slovak Repub- 
lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The objective of this paper is to give an information of state-of- 
the art of electrical protecting and rating of basic elements in low 
voltage distribution of Czech and Slovak nuclear power plants. This 
information is supported by conclusions of analyses and design 
work performed in 1992 year and in the last years in this area in 
EGP. 


29671 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 320-335) Gen- 
eral overview of the up-to-date technology and philosophy in 
low voltage distribution and protection. Jardon, P. 
(TRACTEBEL, Brussels (Belgium)). International Atomic Energy 
Agency, Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Slovakia). 1993. (CONF-9304259-: Seminar on electrical 
equipment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade of 
WWER-type nuclear power plants. Working material: Proceedings 
of a seminar held in Tmava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

After a brief description of the low-voltage distribution philosophy 
in the Belgian PWR Power Plants, the paper reviews the main 
components of a low-voltage board as designed at present for nu- 
clear power plants. An outline is proposed for standardization 
between the various types of outgoing feeders, mentioning the 
main electrical equipment included for these. For each type of out- 
going feeder, the electric protective devices are reviewed, and 
some practical guide-lines are suggested aimed at ensuring total 
selectivity between the different levels involved in low-voltage distri- 
bution. Finally, some overall criteria are defined for selecting the 
low-voltage neutral grounding method and for sizing the cross- 
section of low-voltage cable. 


29672 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 336-352) Auto- 
matic recording of overvoitages originating in some specific 
spots of electric networks. Kostelecky, L. (EGU Power Inst. 
Brno, pic, Brno (Czech Republic)); Lemon, A. International Atomic 
Energy Agency, Vienna (Austria); Vyskumny Ustav Jadrovych Elek- 
trarni, Trnava (Slovakia). 1993. (CONF-9304259-: Seminar on 
electrical equipment upgrade of WWER-type nuclear power plants, 
Trnava (Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade 
of WWER-type nuclear power plants. Working material: Proceed- 
ings of a seminar held in Trnava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Automatic recording of overvoltages originating in some specific 
spots of electric networks is discussed with description types of 


faults, origin of overvoltages and measuring devices for assessing 
faults. Figs. 


29673 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 353-371) Some 
topical problems of overvoltages and reliability. Dvorak, M. 
(EGU Power Inst., Brno, pic, Brno (Czech Republic); Kalik, A. In- 
ternational Atomic Energy Agency, Vienna (Austria); Vyskumny 
Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF- 
9304259-: Seminar on electrical equipment upgrade of 
WWERP-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

Some problems connected with overvoltages in electrical equip- 
ment of nuclear power plants are discussed including transfer of 
overvoltages across the block transformer, fast overvoltages in 
gas-insulated substations, measures for mitigating some undesired 
impacts of fast transient overvoltages, computational modelling of 
fast transient overvoltages, ferroresonance in the circuit with a volt- 
age changer. 9 figs, 2 tabs. 


29674 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 373-378) Ex- 
perimental results of overvoltage measurements in a 
self-consumption. Bartusek, L. (EGU Power Inst. Brno, pic, Brno 
(Czech Republic)). International Atomic Energy Agency, Vienna 
(Austria); Vyskumny Ustav Jadrovych Elektrami, Trnava (Slovakia). 
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1993. (CONF-9304259-: Seminar on electrical equipment upgrade 
of WWER-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental results of overvoltage measurement in a self- 
consumption networks of nuclear power plants are discussed. 2 
tabs. 


29675 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 379-395) Over- 
voltages and application of metal oxide arresters in 
high-voltage and extra- high-voltage networks. Kucera, J. 
(EGU, Prague (Czech Republic)). International Atomic Energy 
Agency, Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, 
Trnava (Slovakia). 1993. (CONF-9304259—: Seminar on electrical 
equipment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade of 
WWER-type nuclear power plants. Working material: Proceedings 
of a seminar held in Trnava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This contribution represents a very short review of both the fea- 
tures and service behaviour of metal-oxide arresters and of the 
conditions for their high service reliability. These arresters can be 
applied in all other cases, where SiC-arresters have been used so 
for with unnegligible economical profits. It is evident that their appli- 
cation offers new ways to increase performance of networks and to 
reduce service and investment costs. 7 figs, 1 tab. 


29676 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 397-413) Fast 
overvoltages transfer through capacitive converters. Aschen- 
brenner, V. International Atomic Energy Agency, Vienna (Austria); 
Vyskumny Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. 
(CONF-9304259-: Seminar on electrical equipment upgrade of 
WWER-type nuclear power piants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Trnava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental data on fast overvoltages transfer through capaci- 
tive converters at nuclear power plants are discussed. 10 figs, 3 
tabs. 


29677 


(IAEA-NENP-TC-SLR-4/003-93/1, pp. 415-423) Equip- 
ment condition monitoring and its utilization in maintenance. 
Ravas, L. (EBO, Jaslovske Bohunice (Slovakia)). International 


Atomic Energy Agency, Vienna (Austria); Vyskumny Ustav 
Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF-9304259-: 
Seminar on electrical equipment upgrade of WWER-type nuclear 
power plants, Trnava (Slovakia), 6-9 Apr 1993). In Electrical equip- 
ment upgrade of WWER-type nuclear power plants. Working 
material: Proceedings of a seminar held in Trnava, Slovak Repub- 
lic, 6-9 April 1993. 460p. Order Number DE94634057. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Nuclear power plant equipment condition monitoring and its uti- 
lization in maintenance is discussed. 2 figs. 


29678 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 425-435) Pro- 
phylactic and thermovision measurements of electric 
machines and equipment. Jedlicka, R. (EBO, Jaslovske Bohunice 
(Slovakia)); Brestovansky, L. International Atomic Energy Agency, 
Vienna (Austria); Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Slovakia). 1993. (CONF-9304259-: Seminar on electrical equip- 
ment upgrade of WWER-type nuclear power plants, Trnava 
(Slovakia), 6-9 Apr 1993). In Electrical equipment upgrade of 
WWER-type nuclear power plants. Working material: Proceedings 
of a seminar held in Tmava, Slovak Republic, 6-9 April 1993. 
460p. Order Number DE94634057. Source: OSTI; NTIS (US Sales 
Only); INIS. 

High-voltage measurements of generators, unit and service 
transformers and some significant motor drives used at a nuclear 
power plant are described in this paper. Thermovision measure- 
ments of electric machines and distribution systems are dealt with 
in the second part of the paper. 3 figs. 





29679 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 436-455) Field 
measurements of partial discharges and insulation polariza- 
tion spectrum in power transformers. Valenta, L. (EGU Prague 
(Czech Republic)). International Atomic Energy Agency, Vienna 
(Austria); Vyskumny Ustav Jadrovych Elektrami, Trnava (Slovakia). 
1993. (CONF-9304259-: Seminar on electrical equipment upgrade 
of WWER-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents some experience from application of partial 
discharge measurements in site and some information about practi- 
cally new diagnostic method of insulation polarization spectrum 
measurements (recovery voltage measurement). (author). 3 refs, 
14 figs. 


29680 (IAEA-TECDOC-—751, pp. 25-29) Analysis of accident 
sequences in shutdown states for the DOEL 3 and Tihange 2 
PSAs. Fossion, P. (TRACTEBEL, Brussels (Belgium)); Gelder, P. 
de. International Atomic Energy Agency, Vienna (Austria). Jun 
1994. (CONF-9211322-: IAEA technical committee meeting on 
modeling of accident sequences during shutdown and low power 
conditions, Stockholm (Sweden), 30 Nov - 3 dec 1992). In PSA for 
the shutdown mode for nuclear power plants: Proceedings of a 
technical committee meeting held in Stockholm, 30 November-3 
December 1992. 118p. Order Number DE94636546. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the framework of the decennial safety revaluations of the Doel 
3 and Tihange 2 nuclear power plants, level 1+PSAs (including 
containment response analysis) are being carried out. Both analy- 
ses will be finished towards the end of 1992. From the beginning 
of these projects it has been decided to include also the shutdown 
states. This paper describes the scope of the analysis and the 
methodologies used. It describes e.g. the shutdown states consid- 
ered in the analysis together with the plant specific data used for 
establishing the operating profile of the plants, the initiating event 
taken into account, analyses carried out to determine the system 
success criteria in these shutdown conditions, the methodology 
used for the human reliability analysis. Since the analyses will only 
be finished at the end of 1992, a detailed evaluation of the results 
will only be available in spring 1993. However, a description of the 
major findings already available is given. Especially the problems 
encountered in performing the analysis (for example on human reli- 
ability modelling) and which are specific for an analysis of the 
shutdown states are highlighted. (author). 7 refs, 1 tab. 


29681 (IAEA-TECDOC~—751, pp. 31-39) Modelling of se- 
lected initiators for shutdown and low conditions of WWER 
440 reactor. Cillik, |. (Vyskumny Ustav Jadrovych Elektrarni, Tr- 
nava (Slovakia)); Klepac, J.; Tinka, |. International Atomic Energy 
Agency, Vienna (Austria). Jun 1994. (CONF-9211322—: IAEA tech- 
nical committee meeting on modeling of accident sequences during 
shutdown and low power conditions, Stockholm (Sweden), 30 Nov 
- 3 dec 1992). In PSA for the shutdown mode for nuclear power 
plants: Proceedings of a technical committee meeting held in 
Stockholm, 30 November-3 December 1992. 118p. Order Number 
DE94636546. Source: OSTI; NTIS (US Sales Only); INIS. 

The shutdown safety of WWER 440 reactors is discussed in rela- 
tion to reactivity changes which may occur related to the load follow 
operations. The risk was estimated for the following: withdrawal of 
a contro! rod group and control rod ejection. The framework for 
analysis of other initiating events is given. (author). 3 refs. 


29682 (IAEA-TECDOC—751, pp. 51-55) Probabilistic evalua- 
tion of risk during shutdown. Montagnon, F. (Electricite de 
France, Villeurbanne (France). Service Etudes et Projets Ther- 
miques et Nucleaires). International Atomic Energy Agency, Vienna 
(Austria). Jun 1994. (CONF-9211322-: IAEA technical committee 
meeting on modeling of accident sequences during shutdown and 
low power conditions, Stockholm (Sweden), 30 Nov - 3 dec 1992). 
In PSA for the shutdown mode for nuclear power plants: Proceed- 
ings of a technical committee meeting held in Stockholm, 30 
November-3 December 1992. 118p. Order Number DE94636546. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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French PWR's have been designed on a deterministic basis. 
This deterministic approach is now backed up by a probabilistic 
safety study designed to check a posteriori that the overall risk of a 
severe outcome is sufficiently low for the unit as a whole, or, 
where appropriate, to provide for the installation of extra defenses. 
It was in 1986 that Electricity de France decided to launch the 
Probabilistic Safety Study at the Paluel power station, first-off of 
the PWR 1300 MWe series. The objective of this study is to iden- 
tify all the scenarios which may lead to core damage (level 1 
study) and to assess the probability of their occurring. All units 
states are studied, including cold shutdowns for servicing or 
reloading. Internal hazards such as fires and flooding are not taken 
into account. The annual frequency of core damage is assessed at 
1.5 10-5/unit year. This value is for all reactor states. With the unit 
under power, the calculated risk is only 4.6 10-®/unit year. Risk 
during shutdown does, however, represent 70% of the overall risk. 
This high risk during shutdown can be put down to: the high level 
of initiating events; the inhibition of automatic protective devices; 
diagnostic difficulties; high rates of maintenance outage times. The 
following describes the three predominant accident sequences 
brought to light during shutdown, and the measures adopted to re- 
duce the risk of their occurring. (author). 


29683 (IAEA-TECDOC~751, pp. 71-78) Methods used and 
results gained from shutdown analyses at Vattenfall NPPs. 
Bennemo, L. (Vattenfall AB, Vaellingby (Sweden)); Engqvist, A. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jun 1994. 
(CONF-9211322-: IAEA technical committee meeting on modeling 
of accident sequences during shutdown and low power conditions, 
Stockholm (Sweden), 30 Nov - 3 dec 1992). In PSA for the shut- 
down mode for nuclear power plants: Proceedings of a technical 
committee meeting held in Stockholm, 30 November-3 December 
1992. 118p. Order Number DE94636546. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Barrier analysis methodology and its use to assess the risk in 
shutdown is analysed. The results of a PSA for shutdown which 
was performed by Framatome for Ringhals 2 NPP are discussed. 
The results of the barrier approach and PSA are compared and a 
possible combination of the two approaches proposed. (author). 1 
fig. 


29684 (IAEA-TECDOC-752) Status of advanced contain- 
ment systems for next generation water reactors. International 
Atomic Energy Agency, Vienna (Austria). Jun 1994. 82p. Order 
Number DE94636565. Source: OSTI; NTIS (US Sales Only); INIS. 

The present IAEA status report is intended to provide information 
on the current status and development of containment systems of 
the next generation reactors for electricity production and, particu- 
larly, to highlight features which may be considered advanced, i.e. 
which present improved performance with evolutionary or innova- 
tive design solutions or new design approaches. The objectives of 
the present status report are: To present, on a concise and consis- 
tent basis, selected containment designs currently being developed 
in the world; to review and compare new approaches to the design 
bases for the containments, in order to identify common trends, that 
may eventually lead to greater worldwide consensus, to identify, list 
and compare existing design objectives for advanced containments, 
related to safety, availability, maintainability, plant life, decommis- 
sioning, economics, etc.; to describe the general approaches 
adopted in different advanced containments to cope with various 
identified challenges, both those included in the current design 
bases and those related to new events considered in the design; to 
briefly identify recent achievements and future needs for new or 
improved computer codes, standards, experimental research, pro- 
totype testing, etc. related to containment systems; to describe the 
outstanding features of some containments or specific solutions 
proposed by different parties and which are generally interesting to 
the international scientific community. 36 refs, 27 figs, 1 tab. 


29685 (INIS-mf-—13935, pp. 43-53) An updated and extended 
safety analysis for the reactor pressure vessel of the Nuclear 
Power Plant Stade (KKS). Blauel, J.G. (Fraunhofer-institut fuer 
Werkstoffmechanik, Freiburg im Breisgau (Germany)); Hodulak, L.; 
Kordisch, H.; Schmitt, W.; Siegele, D.; Nagel, G. International 
Atomic Energy Agency, Vienna (Austria). 1992. (CONF-9205235—: 
International Atomic Energy Agency (IAEA) specialists meeting on 
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integrity of pressure components of reactor systems, Paks (Hun- 
gary), 25-29 May 1992). In IAEA specialist's meeting on the 
integrity of pressure components of reactor systems. 272p. Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

Two specific problems within the safety case of RPV Stade have 
been reanalysed: brittle fracture initiation and arrest under strip 
type emergency core cooling conditions and safety margins against 
ductile failure from deep cracks as postulated by the rules. For 
EOL material conditions exclusion of initiation is shown for cracks 
of more than twice the size which is safely detectable by NDE; the 
Weibull-stress concept is used for the interpretation of the warm 
prestressing effects. For arbitrarily postulated large cracks it is 
demonstrated that they are arrested within 3/4 of the wall thick- 
ness; therefore no critical crack size exists for RPV Stade under 
strip cooling. Growth in depth of an assumed 3/4 t circumferential 
flaw in the EOL embrittled girth weld could occur only at upper 
shelf temperatures and by loads higher than about twice the ser- 
vice pressure; leak before break was demonstrated in a constraint 
modified JR-curve crack growth analysis. But no transient or the 
plant itself is able to provide the necessary high loads. The LEFM 
and EPFM proofs are summarized in a multibarrier safety scheme. 
(author). 7 refs, 13 figs. 


29686 (INIS-mf-13935, pp. 54-63) WWER reactor pressure 
vessel integrity-assessment comparison and experimental ver- 
ification. Brumovsky, M. (Skoda, Plzen (Czech Republic). Zavod 
Vystavba Jadernych Elektraren). International Atomic Energy 
Agency, Vienna (Austria). 1992. (CONF-9205235-: International 
Atomic Energy Agency (IAEA) specialists meeting on integrity of 
pressure components of reactor systems, Paks (Hungary), 25-29 
May 1992). In IAEA specialist's meeting on the integrity of pres- 
sure components of reactor systems. 272p. Order Number 
DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the most important problem that deter- 
mines whole reactor pressure vessel lifetime - its integrity, with the 
aim to the WWER reactors. Principal approach for the assessment 
of WWER reactor pressure vessel integrity and thus also its life- 
time is discussed, mainly from the point of view of comparison of 
approaches, given in the Soviet Code as well as in the ASME 
Code, Section lil and XI. Similarities and differences are shown 
and discussed and some numerical comparison for a typical vessel 
and operating conditions is also given. As two different approaches 
are used in these Codes - i.e. initiation and/or arrest - their advan- 
tages are also discussed and compared. Principal parameters from 
the Code - fracture toughness curves - are compared with a large 
set of experimental data. Discussion is continuing also with respect 
to the possible application of the ASME Code for WWER reactor 
and some recommendations for necessary activities are also 
made. (author). 3 refs, 3 figs. 


29687 (INIS-mf-13935, pp. 64-65) Reactor pressure vessel 
assessment at Paks NPP. Trampus, P. (NPP Paks (Hungary)). In- 
ternational Atomic Energy Agency, Vienna (Austria). 1992. 
(CONF-9205235-—: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on integrity of pressure components of reactor 
systems, Paks (Hungary), 25-29 May 1992). In IAEA specialist's 
meeting on the integrity of pressure components of reactor sys- 
tems. 272p. Order Number DE94636536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper is a short summary of the surveillance and ISI test- 
ing; R and D activity at Paks NPP or sponsored by Paks NPP. 


29688 (INIS-mf-13935, pp. 66-88) Integrity assessment of 
Doel 1 and 2 reactor pressure vessels. Gerard, R. 
(TRACTEBEL, Brussels (Belgium)); Fabry, A. International Atomic 
Energy Agency, Vienna (Austria). 1992. (CONF-9205235—: Interna- 
tional Atomic Energy Agency (IAEA) specialists meeting on 
integrity of pressure components of reactor systems, Paks (Hun- 
gary), 25-29 May 1992). In JAEA specialist's meeting on the 
integrity of pressure components of reactor systems. 272p. Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

The present paper describes the approach used to demonstrate 
the integrity of the reactor pressure vessels. The first part consists 
of the assessment of the material degradation under service expo- 
sure, which involves: Evaluation of surveillance program results; 
charpy and mini-tensile specimens reconstitution, in particular to 
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optimize the use of surveillance material; chemical analyses; mi- 
crostructural examinations; damage modelling (copper precipitation 
vs. other embrittlement factors) and micromechanics (effect on 
fracture toughness). The second part is the thermal-hydraulic and 
fracture mechanics analysis and the definition of mitigating mea- 
sures (flux reduction, safety injection preheating, hardware 
modifications). The approach used and the corrective actions that 
have been implemented (or will be implemented in the near future), 
have made it possible to demonstrate successfully the integrity of 
the pressure vessels in case of pressurized thermal shock. 23 refs, 
21 figs. 


29689 (INIS-mf-13935, pp. 89-97) Evaluation of in-service 
ageing of heavy PWR components. Hugot, G. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Paris-La-Defense (France)). International Atomic Energy Agency, 
Vienna (Austria). 1992. (CONF-9205235—: International Atomic En- 
ergy Agency (IAEA) specialists meeting on integrity of pressure 
components of reactor systems, Paks (Hungary), 25-29 May 1992). 
In IAEA specialist's meeting on the integrity of pressure compo- 
nents of reactor systems. 272p. Order Number DE94636536. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The main degradation processes of PWR NSSS are presented 
with some examples of the actions undertaken in France to evalu- 
ate and monitor these degradations, in order to allow for plant 
operation with acceptable safety and reliability conditions. 2 figs. 


29690 (INIS-mf—13935, pp. 98-101) Regulatory requirements 
point of view integrity of pressure components of reactor sys- 
tems. Zuzo, M. (Ceskoslovenska Komise pro Atomovou Energii, 
Prague (Czech Republic)). International Atomic Energy Agency, 
Vienna (Austria). 1992. (CONF-9205235-—: International Atomic En- 
ergy Agency (IAEA) specialists meeting on integrity of pressure 
components of reactor systems, Paks (Hungary), 25-29 May 1992). 
In IAEA specialist's meeting on the integrity of pressure compo- 
nents of reactor systems. 272p. Order Number DE94636536. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains regulatory requirements, solutions and expe- 
riences about assuring integrity of pressure components of Reactor 
Systems. The report is dealing with NPP V-1 in Jaslovske Bohu- 
nice. It is one of older NPP in Czech and Slovak Federal Republic 
(CSFR) with two reactors type 230. The report consists of three 
parts. The first part shortly describe NPP V-1 history in Jaslovske 
Bohunice with main project defects number of international mis- 
sions and their conclusions from point of view of the integrity of 
pressurized components of reactor systems. The second part de- 
scribes regulatory requirements for near future operation and 
conditions for next five years. The base of the new regulatory re- 
quirements is the European level of operational safety. To prevent 
NPP Bohunice from decommission improvements are proposed. 
Realization of the new requirements are planned for 1995. The 
third part contains a full size reconstruction, the completion of the 
primary circuit by diagnostic and warning systems, and further de- 
velopment of ISI for improvement the reliability of pressurized 
components. In conclusion the report summarizes the results of 
safety assessments, the nowadays technical upgrading works, and 
the new regulatory requirements. (author). 


29691 (INIS-mf-13935, pp. 102-111) Leak before break con- 
cept application for the WWER 440/230. Zdarek, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czech Republic)); Pecinka, L.; 
Kadecka, P. international Atomic Energy Agency, Vienna (Austria). 
1992. (CONF-9205235-: international Atomic Energy Agency 
(IAEA) specialists meeting on integrity of pressure components of 
reactor systems, Paks (Hungary), 25-29 May 1992). In [AEA spe- 
cialist’s meeting on the integrity of pressure components of reactor 
systems. 272p. Order Number DE94636536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Leak Before Break concept is now applied for the WWER 
440/230 plants in Czechoslovakia. Program supported by large 
scale experiments is about 70 percent complete. Results obtained 
will be discussed. Part of the programme is the assessment of dy- 
namic stresses due to seismic events. Evaluation of additional anti 
seismic measures is discussed with suggestions for simplification. 
(author). 8 refs, 4 figs, 1 tab. 





29692 (INIS-mf-13935, pp. 112-117) Leak-before-break be- 
haviour of nuclear piping systems. Bartholome, G. (Siemens AG 
Unternehmensbereich KWU, Erlangen (Germany)); Wellein, R. In- 
ternational Atomic Energy Agency, Vienna (Austria). 1992. 
(CONF-9205235-—: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on integrity of pressure components of reactor 
systems, Paks (Hungary), 25-29 May 1992). In JAEA specialist's 
meeting on the integrity of pressure components of reactor sys- 
tems. 272p. Order Number DE94636536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The general concept for break preclusion of nuclear piping sys- 
tems in the FRG consists of two main prerequisites: Basic safety; 
independent redundancies. The leak-before-break behaviour is 
open of these redundancies and will be verified by fracture me- 
chanics. The following items have to be evaluated: The growth of 
detected and postulated defects must be negligible in one life time 
of the plant; the growth behaviour beyond design (i.e. multiple load 
collectives are taken into account) leads to a stable leak; This leak- 
age of the piping must be detected by an adequate leak detection 
system long before the critical defect size is reached. The fracture 
mechanics calculations concerning growth and instability of the rel- 
evant defects and corresponding leakage areas are described in 
more detail. The leak-before-break behaviour is shown for two ex- 
amples of nuclear piping systems in pressurized water reactors: 
main coolant line of SIEMENS-PWR 1300 MW (ferritic material, di- 
ameter 800 mm); surge line of Russian WWER 440 (austenitic 
material, diameter 250 mm). The main results are given taking into 
account the relevant leak detection possibilities. (author). 9 refs, 9 
figs. 


29693 (INIS-mf-13935, pp. 118-123) Life-time evaluation of 
Bohunice V1 NPP primary loop components. Cincura, |. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Slovakia)); Her- 
mansky, P.; Hrazsky, M.; Mikus, M. International Atomic Energy 
Agency, Vienna (Austria). 1992. (CONF-9205235-—: International 
Atomic Energy Agency (IAEA) specialists meeting on integrity of 
pressure components of reactor systems, Paks (Hungary), 25-29 
May 1992). In JAEA specialist's meeting on the integrity of pres- 
sure components of reactor systems. 272p. Order Number 
DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

Great attention has been paid to safety and reliability problems 
of WWER 440 NPP with V-230 reactor recently. In NPPRI broad 
activity has been developed to contribute to this effort. During the 
last three years, but also with respect to earlier results, life-time 
analyses devoted to main primary loop components (including pip- 
ing systems) have been carried out. The thorough stress and 
deformation analysis of all important components was performed 
by means of FEM computer programmes for all unnegligible opera- 
tional states. Fatigue cumulative damage was calculated on the 
basis of stress analysis in all critical components parts with the use 
of actual components loading history. Above mentioned caicula- 
tions has shown that the fatigue usage of all components critical 
points has been reasonably low up to now. Therefore fatigue dam- 
age seems not to be the decisive damage mechanism in this case. 
These results and conclusions have been utilized as supporting ar- 
guments in Bohunice Vi NPP primary piping LBB program 
(finishing in this year) managed by NPPRI and solved by the sub- 
stantional participation of NRI Rez. (author). 11 refs, 2 figs, 3 tabs. 


29694 (INIS-mf-13935, pp. 128-142) Nuclear reactor pres- 
sure vessel-specific flaw distribution development. Rosinski, 
S.T. (Sandia National Labs., Albuquerque, NM (United States)). In- 
ternational Atomic Energy Agency, Vienna (Austria). 1992. Contract 
DE-AC04-76DP00789. (CONF-9205235-—: International Atomic En- 
ergy Agency (IAEA) specialists meeting on integrity of pressure 
components of reactor systems, Paks (Hungary), 25-29 May 1992). 
In IAEA specialist's meeting on the integrity of pressure compo- 
nents of reactor systems. 272p. Order Number DE94636536. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Previous efforts by the U.S. Department of Energy have shown 
that the vessel integrity predictions performed through fracture 
mechanics analysis of a pressurized thermal shock event are sig- 
nificantly sensitive to the overall flaw distribution input and that 
modern vessel inservice inspection (ISI) results could be used for 
development of vessel flaw distribution(s) more representative of 
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U.S. vessels. This paper describes the development and applica- 
tion of a methodology to analyze ISI data for the purpose of flaw 
distribution determination. The resultant methodology considers de- 
tection reliability, flaw sizing accuracy and flaw detection threshold 
in its application. Application of the methodology was then demon- 
strated using four recently acquired U.S. PWR vessel inspection 
data sets. Throughout the program original insight was obtained 
into several key inspection performance and vessel integrity predic- 
tion practice issues that will impact future vessel integrity 
evaluation. For example, the potential application of a vessel- 
specific flaw distribution now provides at least one method by 
which a vessel-specific reference flaw size applicable to pressure- 
temperature limit curves determination can be estimated. This 
paper will discuss the development and application of the method- 
ology and the impact to future vessel integrity analyses. (author). 
13 refs, 2 figs, 4 tabs. 


29695 (INIS-mf—13935, pp. 150-163) Spanish research activ- 
ities on steam generator tube degradation. Gomez Briceno, D. 
(Centro de Investigaciones Energeticas, Medioambientales y Tec- 
nologicas (CIEMAT), Madrid (Spain)); Lancha Hernandez, A.M.; 
Castano Marin, M.L. International Atomic Energy Agency, Vienna 
(Austria). 1992. (CONF-9205235-: International Atomic Energy 
Agency (IAEA) specialists meeting on integrity of pressure compo- 
nents of reactor systems, Paks (Hungary), 25-29 May 1992). In 
IAEA specialist's meeting on the integrity of pressure components 
of reactor systems. 272p. Order Number DE94636536. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Inconel 600 MA steam generator tubes have undergone a se- 
vere degradation in Spanish nuclear power plants during the last 
years. This degradation can have important implications for the 
availability of the plant. This paper presents the activities of the 
Spanish Research and Development Project on Steam generators 
relating to steam generator tubing materials degradation. These ac- 
tivities are carried out in two complementary forms. On the one 
hand, the behaviour of Inconel 600 MA, Inconel 690 TT and In- 
coloy 800 has been studied under primary and secondary 
simulated conditions, and on the other hand, the destructive exami- 
nation of steam generators tubes from commercial plants was 
carried out. (author). 8 refs, 17 figs, 9 tabs. 


29696 (INIS-mf-13935, pp. 184-186) The evaluation of 
integrity of the WWER steam generator tubes. Wilam, M. (Re- 
search Inst. of VITKOVICE (Czech Republic)); Cermakova, |. 
International Atomic Energy Agency, Vienna (Austria). 1992. 
(CONF-9205235—: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on integrity of pressure components of reactor 
systems, Paks (Hungary), 25-29 May 1992). In /AEA specialist's 
meeting on the integrity of pressure components of reactor sys- 
tems. 272p. Order Number DE94636536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The eddy - current inspection is applied by VITKOVICE to non- 
destructive testing of the steam generator tubes. The steam 
generator 16 x 1.5 mm tube specimens made of AISI 321 steel 
with stress corrosion cracks have been evaluated. These speci- 
mens were tested by single frequency eddy current inspection 
method. Samples with indicated flaws were metallographically sec- 
tioned to find out actual extent of the corrosion degradation. The 
relationship between indication of the tube wall corrosion damage 
and actual extent of corrosion attack or stress corrosion cracking 
(SCC) were found out. Pressurized specimens with machined 
notches of various geometry were tested up to failure and the ef- 
fect of length and depth of the flaw on the burst pressure has been 
evaluated. (author). 5 figs, 1 tab. 


29697 (INIS-mf-13935, pp. 187-197) Finite element methods 
for analysing of some pressurized components of the reactor 
in the primary circult at Paks. Zsidi, Z. (A-GEP Ltd. (Hungary)); 
Balogh, L.; Vigh, Z.; Kalman-Piko, |. International Atomic Energy 
Agency, Vienna (Austria). 1992. (CONF-9205235-: International 
Atomic Energy Agency (IAEA) specialists meeting on integrity of 
pressure components of reactor systems, Paks (Hungary), 25-29 
May 1992). In IAEA specialist’s meeting on the integrity of pres- 
sure components of reactor systems. 272p. Order Number 
DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 
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Some works are presented herewith to show the possibility of 
analysing the components of the primer circuit with FEA methods: 
Dynamic modelling of the reactor block supplied the natural fre- 
quencies and the weak point of the structure in case of earthquake 
excitation; stress analysis of the steam generator made it possible 
to choose the optimum cooling process before cleaning it; 
analysing the temperature distribution on the collector of the steam 
generator when manoeuvring showed the temperature variation 
and its range in the vicinity of the collector; thermal shock analysis 
of the breakdown feedwater injection of the steam generator when 
cleaning it gave help in determining its effect on the service life; 
during load-follow operational mode the temperature of the pres- 
surized hot water in the primary circuit pipes is varying. It causes 
repeated loading to the pipes and the connecting vessels which 
may result in the loss of remaining life. Our paper dealing with the 
life time calculation of the pipes (signed as 20YP10 and 20YP20) 
connecting the primary circuit loop to the volume compensator. Ex- 
perts of the Power Plant had simulated the load-follow operation, 
and provided the change of temperature in the pipes, and supplied 
the designs documentation. (author). 5 refs, 15 figs, 4 tabs. 


29698 (INIS-mf-13935, pp. 198-211) Analysis of reactor 
pressure vessel nozzle cracks subjected to cyclic pressure 
and transient thermal stress loads using the p-extended finite 
element system PEXFE-3D. Pammer, Z. (PaB Company Ltd., Bu- 
dapest (Hungary)); Szabolcs, G. International Atomic Energy 
Agency, Vienna (Austria). 1992. (CONF-9205235—: International 
Atomic Energy Agency (IAEA) specialists meeting on integrity of 
pressure components of reactor systems, Paks (Hungary), 25-29 
May 1992). In JAEA specialist's meeting on the integrity of pres- 
sure components of reactor systems. 272p. Order Number 
DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a WWER 440 reactor vessel nozzle crack 
analysis. The main purpose of the analysis was to estimate the 
safety against two different failure models as a function of the pos- 
tulated crack depth: (1) brittle fracture; (2) fatigue crack growth. 
Besides internal pressure load, the structure was subjected to tran- 
sient thermal effect due to prevention of the high pressure 
emergency cooling systems. The problem was solved using a 
p-extended finite element software called PEXFE-3D specially de- 
signed to the requirements in reliability for the analysis of nuclear 
power plant components. All computed quantities (heat flux, tem- 
peratures, stresses, strain energy, stress intensity factors, etc.) are 
validated by error estimations. (author). 10 refs, 14 figs. 


29699 (INIS-mf—13935, pp. 226-231) Operational experience 
and basic data of V-213 inlet nozzle lite assessment. Oszvalid, 
F. (NPP Paks, Paks (Hungary)); Szabo, G. International Atomic 
Energy Agency, Vienna (Austria). 1992. (CONF-9205235-: interna- 
tional Atomic Energy Agency (IAEA) specialists meeting on 
integrity of pressure components of reactor systems, Paks (Hun- 
gary), 25-29 May 1992). In IAEA specialist's meeting on the 
integrity of pressure components of reactor systems. 272p. Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

The present paper describes our non-destructive examination 
methods having relation to the inlet nozzle area of V-213 type re- 
actor pressure vessels and gives a summary of their results on the 
example of the PAKS UNIT 2, with the presentation of the chemi- 
cal composition and mechanical properties of the component in 
question. (author). 5 refs, 3 figs, 3 tabs. 


29700 


(INIS-mf—13935, pp. 232-236) The chemical composi- 
tion determination and hardness measurement across the weld 
number 4 of the reactor pressure vessel Unit-1 in Jaslovske 
Bohunice. Kupca, L. (Vyskumny Ustav Jadrovych Elektrarni, Tr- 


nava (Slovakia)); Brezina, M.; Novak, M.; Kniz, |. International 
Atomic Energy Agency, Vienna (Austria). 1992. (CONF-9205235-: 
International Atomic Energy Agency (IAEA) specialists meeting on 
integrity of pressure components of reactor systems, Paks (Hun- 
gary), 25-29 May 1992). In IAEA specialist's meeting on the 
integrity of pressure components of reactor systems. 272p. Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

In March 1992, the samples from the base material and critical 
circumferential weld joint number 4 of the reactor pressure vessel 
V-230 type in Jaslovske Bohunice Unit-1 by means of the special 
equipment for the analysis of the chemical composition in Nuclear 
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Power Plants Research Institute (VUJE) laboratories were pre- 
pared. Except results achieved from analysis of the irradiated 
samples are presented the results of the hardness measurements 
of reactor pressure vessel material across the weld number 4 too. 
All this results will serve as input data for the irradiation embrittle- 
ment evaluation of the RPV Unit-1 NPP V-1 in Jaslovske 
Bohunice. (author). 7 refs, 3 figs, 1 tab. 


29701 (INIS-mf-13935, pp. 247-261) Inservice inspection 
techniques for primary circuit of WWER-reactors. Engi, G. 
(Siemens AG Unternehmensbereich KWU, Erlangen (Germany)); 
Pastor, D.; Mikus, T. International Atomic Energy Agency, Vienna 
(Austria). 1992. (CONF-9205235—: International Atomic Energy 
Agency (IAEA) specialists meeting on integrity of pressure compo- 
nents of reactor systems, Paks (Hungary), 25-29 May 1992). In 
IAEA specialist's meeting on the integrity of pressure components 
of reactor systems. 272p. Order Number DE94636536. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Inservice inspection equipment and techniques for primary circuit 
of WWER reactors and experience with some of the most impor- 
tant examination areas are presented. 11 figs. 


29702 (NUREG/CR-5726) Review of the Diablo Canyon 
probabilistic risk assessment. Bozoki, G.E. (Sandia National 
Lab., Albuquerque, NM (United States)); Fitzpatrick, R.G.; Bohn, 
M.P.; Sabek, M.G.; Ravindra, M.K.; Johnson, J.J. Brookhaven Na- 
tional Lab., Upton, NY (United States); Nuclear Regulatory 
Commission, Washington, DC (United States). Aug 1994. 628p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (BNL-NUREG— 
52288). Source: OSTI; NTIS; INIS; GPO. 

This report details the review of the Diablo Canyon Probabilistic 
Risk Assessment (DCPRA). The study was performed under con- 
tract from the Probabilistic Risk Analysis Branch, Office of Nuclear 
Reactor Research, USNRC by Brookhaven National Laboratory. 
The DCPRA is a full scope Level | effort and although the review 
touched on all aspects of the PRA, the internal events and seismic 
events received the vast majority of the review effort. The report in- 
cludes a number of independent systems analyses sensitivity 
studies, importance analyses as well as conclusions on the ade- 
quacy of the DCPRA for use in the Diablo Canyon Long Term 
Seismic Program. 


29703 (NUREG/CR-6206) Transport calculations of radia- 
tion exposure to vessel support structures in the Trojan 
Reactor. Asgari, M. (Louisiana State Univ., Baton Rouge, LA 
(United States). Nuclear Science Center); Williams, M.L.; Kam, 
F.B.K.; McGarry, E.D. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Engineering; Oak Ridge National 
Lab., TN (United States). Jul 1994. 62p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO05-840R21400. (ORNL/TM—12693). Source: OSTI; 
NTIS; INIS. 

Comparison of transport calculations of the dosimeter activities 
with the experimental measurements shows that the values 
obtained with ENDF/B-VI cross-section data overestimate the mea- 
sured results for high-energy-threshold reactions in the cavity by up 
to 41%, and thermal reactions by up to a factor of 3.0. The trans- 
port calculations performed with the original SAILOR cross-section 
library (based on ENDF/B-VI data) overestimate measured thresh- 
old reactions by only 15% and the thermal reactions by about a 
factor of 2.50. These results are inconsistent with those obtained in 
earlier studies that compared transport calculations done with 
SAILOR vs ENDF/B-VI, which indicate that SAILOR tends to un- 
derestimate cavity dosimeter activities for threshold reactions, while 
the ENDF/B-V! values usually agree better with experimental 
results. One factor that probably contributes to the rather large dis- 
crepancy between the computed and measured activities is the 
core power distribution used in the transport calculations. Because 
of unavailability of plant-specific data, a generic power distribution 
provided by Westinghouse was used. Since the calculated cavity 
flux levels appear to be over-estimated, the results estimated for 
the exposure to the support structure should be conservative. 
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Refer also to citation(s) 29905, 30021, 30025 


29704 (INIS-mf-13935, pp. 237-246) Electrochemical moni- 
toring of ageing embrittlement of ferritic steel for high 
temperature reactor pressure boundary component. Nishiyama, 
Y. (Japan Atomic Energy Research Inst., Ibaraki (Japan)); Fukaya, 
K.; Suzuki, M.; Eto, M.; Shoji, T. International Atomic Energy 
Agency, Vienna (Austria). 1992. (CONF-9205235-: International 
Atomic Energy Agency (IAEA) specialists meeting on integrity of 
pressure components of reactor systems, Paks (Hungary), 25-29 
May 1992). In JAEA specialist's meeting on the integrity of pres- 
sure components of reactor systems. 272p. Order Number 
DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

Electrochemical method was studied to apply it for the nonde- 
structive evaluation of ageing embrittlement of 2 1/4 Cr-1Mo steel 
for the reactor pressure vessel of the high temperature gas-cooled 
reactor (HTGR) which is under construction in Japan. Isothermal 
ageing were conducted at temperatures from 400 deg. C to 500 
deg. C for up to 50000 h for this study. Electrochemical test speci- 
mens with dimensions of 10x10x5 (mm) were taken from the 
undamaged portion of Charpy V-notch impact bars. In the anodic 
polarization curves measured in 55% Ca (NO3)2 solution, the em- 
brittled materials show the higher secondary peak of the current 
density in the passive potential region. This characteristic increase 
in the current density corresponds to intergranular segregation of 
phosphorus which prevents the Formation of passive layer at grain 
boundaries, and the degree of the increment can be correlated 
with the shift of Charpy ductile to brittle transition temperature 
(DBTT). It is also suggested form the comparison of materials 
isothermally aged with and without applied stress that the enhance- 
ment of phosphorus segregation due to an applied stress is only 
recognized after 3000 h ageing and is diminished with increasing 
ageing time. (author). 13 refs, 14 figs, tab. 


29705 
capability in retaining radioactive releases: Project IBBA, 
stage 2. Basis for discussion of mitigation measures founded 
in natural convection priniciples. Nilsson, Lars (Studsvik 
Ecosafe, Nykoeping (Sweden)); Johansson, K. Studsvik Ecosafe, 
Nykoeping (Sweden). 1993. 27p. Project SKI 1.533-920030. Order 
Number DE94636576. Source: OSTI; NTIS; INIS. 

The Ignalina reactor building structures are capable of retaining 
substantial fractions of radioactive emissions from the fuel core, in 
those accident sequences where pressurization failure of structures 
can be averted by pressure relief arrangements. In stage 1 of the 
IBBA project it was demonstrated that enhanced retention of 
radioactive fission products within the plant can be achieved if nat- 
ural convection is facilitated in the upper building compartments. In 
this report of stage 2 is discussed for which accident sequences 
the introduction of natural convection in combination with the exist- 
ing forced convection ventilation and the accident localization 
system can improve the total safety of Ignalina 1-2. The purpose of 
this stage is to provide a basis for further review and more detailed 
studies of the natural convection concept, its benefits and disad- 
vantages, and of the feasability to introduce the concept in existing 
plants. 


(STUDSVIK-ES—93-47) Ignalina RBMK-1500 building 


29706 (STUDSVIK-NS-93-7) Parametric study of the Ig- 
nalina reactor building capability as barrier against accidental 
releases of radioactivity: Project IBBA, stage 1. Blomquist, R.; 
Johansson, Kjell; Nilsson, Lars. Studsvik Ecosafe, Nykoeping 
(Sweden). 1993. 37p. Order Number DE94636577. Source: OSTI; 
NTIS; INIS. 

The results of a parametric study are offered to the Ignalina plant 
management staff and to the Lithuanian and Swedish nuclear 
inspectorates as a basis for a decision whether there is mutual in- 
terest in a project for the purpose of strengthening the Ignalina 
reactor buildings inherent capabilities to provide a barrier against 
accidental releases of radioactivity. Practical measures to consider 
are: * establish natural convection of warm air from the steam 
drums to the tall stack of 150 m height. * reduce the resulting 


draught of air through the reactor hall floor between the fuel chan- 
nel shield blocks into the steam drum compartments. * apply 
filtration to the stack air flow. 18 refs. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 29204, 29463, 29872, 29911, 29912, 
29913, 29914, 29915, 29995, 30026, 30259, 30268, 30559, 31932, 
31933, 31934, 31960 


29707 (IAEA-TECDOC-—751, pp. 57-64) Shutdown risk anal 
ysis of an operating pressurized heavy water reactor power 
plant. Venkat Raj, V. (Bhabha Atomic Research Centre, Bombay 
(India)); Babar, A.K.; Saraf, R.K.; Sanyasi Rao, V.V.S. International 
Atomic Energy Agency, Vienna (Austria). Jun 1994. (CONF- 
9211322—: IAEA technical committee meeting on modeling of 
accident sequences during shutdown and low power conditions, 
Stockholm (Sweden), 30 Nov - 3 dec 1992). In PSA for the shut- 
down mode for nuclear power plants: Proceedings of a technical 
committee meeting held in Stockholm, 30 November-3 December 
1992. 118p. Order Number DE94636546. Source: OSTI; NTIS 
(US Sales Only); INIS 

The shutdown state has generally been considered to be a very 
safety state for nuclear power plants until recently. However, oper- 
ating experience has shown that these are susceptible to a variety 
of abnormal situations, under shutdown state, which could have 
potential to affect public safety. Work related to shutdown risk as- 
sessment of Indian Pressurized Heavy Water Reactors (PHWRs) 
has been initiated. Preliminary assessments made, particularly with 
reference to an operating PHWR, are presented in this paper. (au- 
thor). 1 ref., 3 figs. 


29708 (INIS-AR-055) Simulation of a small fracture in the 
entrance collector of the primary heat transport system at Em- 
balse nuclear power plant, with loss of normal electric power 
supply. Bedrossian, G.C.; Gersberg, S. Comision Nacional de En- 
ergia Atomica, Buenos Aires (Argentina). Gerencia de Ingenieria. 
1993. 3p. (In Spanish). (CONF-9311167—-: 21. meeting of the 
Argentine Association of Nuclear Technology, Mar del Plata (Ar- 
gentina), 8-12 Nov 1993). Order Number DE94635310. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. PRIMARY COOLANT CIRCUITS/ruptures; 
PRIMARY COOLANT CIRCUITS/simulation; EMBALSE REAC- 
TOR; HEAVY WATER; LOSS OF COOLANT; OUTAGES; 
RUPTURES; SIMULATION; PUMPS 


29709 (INIS-AR-083) Real time neutronic evolution CNE 
(Embalse nuclear power plant). Notari, C.; Waldman, R.M. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Ingenieria. 1993. 3p. (In Spanish). (CONF-9311167-: 
21. meeting of the Argentine Association of Nuclear Technology, 
Mar del Plata (Argentina), 8-12 Nov 1993). Order Number 
DE94635313. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

The simulator of the Embalse nuclear power plant uses a Point 
Reactor Model(PRM) for the neutronic evolution calculation. As this 
model is not conservative for transients produced by the sudden or 
localized reactivity insertion in big cores, it is convenient to use 
spatial models in these cases. In this report we show the results 
obtained using a nodal model (codes NODOS-TIEMPO). This 
model has been fitted against a more exact solution for the neutron 
flux and delayed neutron precursors. This has been done for the 
reactor at full power with nominal values for the reactivity control 
devices (liquid zones and adjusters rods). Transients corresponding 
to the global variation of the liquid zones and to the insertion of 
fresh fuel in some channels are shown. The results are compared 
with calculations made with the quasi-static model of the PUMA 
code. (author). 1 ref. 


29710 (INIS-AR-084) Critical channel power calculation for 
nominal operation in the CNE (Embalse nuclear power plant): 
sensitivity study. Garcia, A.E.; Parkansky, D.G. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Gerencia de 
Ingenieria. 1993. 4p. (In Spanish). (CONF-9311167—: 21. meeting 
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of the Argentine Association of Nuclear Technology, Mar del Plata 
(Argentina), 8-12 Nov 1993). Order Number DE94635314. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

In the Embalse nuclear power plant (CNE), the Regional Over- 
power Protection System acting on the Shutdown Systems number 
1 and number 2 protects the reactor against overpowers in the re- 
actor field for a localized peaking or a power increase in the reactor 
as a whole. This report summarizes the results of the critical chan- 
nel power calculation for the time average powers configuration for 
the 380 reactor field channels. The final purpose of this work is to 
analyze and eventually modify the detector set points. Other reactor 
configurations are being analyzed. The report also presents a sen- 
sitivity analysis in order to evaluate potential sources of error and 
uncertainties which could affect the ROP performance. (author). 


29711 (INIS-mf—13935, pp. 143-149) Fitness-for-service as- 
sessment of pressure tube in CANDU nuclear generating 
stations. Puls, M.P. (AECL Research, Whiteshell Labs., Pinawa, 
MB (Canada). Materials and Mechanics Branch). International 
Atomic Energy Agency, Vienna (Austria). 1992. (CONF-9205235—: 
International Atomic Energy Agency (IAEA) specialists meeting on 
integrity of pressure components of reactor systems, Paks (Hun- 
gary), 25-29 May 1992). In IAEA specialist's meeting on the 
integrity of pressure components of reactor systems. 272p. Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

Fitness-for-Service Guidelines have been developed for CANDU 
Zr-alloy pressure tubes. For flaws detected during in-service 
inspections and for generic changes in pressure tube fracture prop- 
erties, a leak-before-break, criterion must be satisfied as defence 
in depth in addition to demonstrating that the detected or postu- 
lated flaw is stable and non-susceptible to DHC. For tubes in 
contact, where the potential for blister formation exists, a LBB crite- 
rion is not required because the Guidelines stipulate that no critical 
hydride blister (and, hence, no flaw) is allowed to form on the pres- 
sure tubes. (author). 7 refs, 6 figs. 


29712 (INIS-mf—13960) Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). Order Number DE94633748. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Volume 1 of the proceedings of the 13. annual conference of the 
Canadian Nuclear Society includes sessions on the following top- 
ics: reactor physics, new concepts and technology, fuel behaviour, 
reactor design, safety analysis, fuel channel behaviour, equipment 
and design qualification. The individual papers have been ab- 
stracted separately. 


29713 (INIS-mf-13960, [pp. 17]) Reactor physics aspects of 
modelling in-core small loss of coolant accidents. Carruthers, 
E.V. (Ontario Hydro, Toronto, ON (Canada)); Farooqui, M.Z.; Ade- 
biyi, A.S.; Gabouri, G.; Smith, H.J.; Gold, M.B. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. 740p. (CONF-920641—: An- 
nual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 1. Order Number DE94633748. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In-core small loss-of-coolant accidents in CANDU reactors have 
been analyzed over a wide range of possibie initial core states, in- 
cluding that of a high moderator poison concentration. The in-core 
rupture of a pressure tube and its calandria tube represents a 
unique class of small breaks due to the possibility of damage to in- 
core reactivity devices such as the shutoff rod and mechanical 
control absorber guide tubes. In addition, the potential displace- 
ment of moderator poison by the unpoisoned coolant discharge 
would provide an additional positive reactivity source. 7 refs., 12 
figs., 1 tab. 


29714 (INIS-mf—13960, [pp. 13]) ORIGEN-S cross section Il- 
braries for CANDU used-fuel characterization. Gauld, |.C. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
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740p. (CONF-920641—: Annual conference of the Canadian Nu- 
clear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

A code system for producing burn-up dependent cross-section li- 
braries for CANDU used-fuel characterization for use with the 
ORIGEN-S isotope generation and depletion code system is de- 
scribed. Benchmark results against experimental isotopic data for 
three CANDU-PHW reactor stations are presented. The code sys- 
tem couples the WIMS-AECL reactor physics analysis code with an 
ORIGEN-S depletion analysis to produce application-specific |i- 
braries that can be used in subsequent used-fuel analyses. 11 
refs., 1 fig., 3 tabs. 


29715 (INIS-mf—13960, [pp. 16]) The use of depleted ura- 
nium for the reduction of void reactivity in CANDU reactors. 
Dastur, A.R. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Chan, P.S.W.; Bowslaugh, D. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Coolant void reactivity in CANDU reactors can be reduced or 
even eliminated by adding an appropriate amount of burnable poi- 
son in the inner elements of CANDU fuel bundles. The additional 
amount of U-235 that is required to compensate for the burnable 
poison can be reduced by using depleted uranium in the inner fuel 
elements. 6 figs., 13 tabs. 


29716 (INIS-mf-13960, [pp. 8]) The concept of a passive 
water-cooled tube reactor without emergency core cooling 
system. Chang, S.H. (Korea Advanced Inst. of Science and Tech- 
nology, Seoul (Korea, Republic of)); Baek, Won-Pil. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 1. Order Number DE94633748. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An ECCS-free passive water-cooled tube reactor concept (IS- 
STER) is being studied to assess the feasibility and to determine 
basic conceptual design features. It is a loop-type heavy-water 
moderated (and heavy- or light-water cooled) reactor with matrix- 
type fuel and passive moderator cooling system. Among several 
options for fuel channel design, special attention is being given to 
two types: the fuel channel with metallic fuel matrix, and that with 
zircaloy matrix. Preliminary analysis shows that the fuel channel 
temperature can be maintained within the permissible range, both 
for normal operation, and if the coolant is lost. 14 refs., 2 figs., 1 
tab. 


29717 (INIS-mf-13960, [pp. 9]) Design concepts for passive 
heat rejection in CANDU reactors. Beaton, J.H. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions); Dam, R.F.; Spinks, N.J. Canadian Nuclear Society, Toronto, 
ON (Canada). 1992. 740p. (CONF-920641—: Annual conference of 
the Canadian Nuclear Association and the Canadian Nuclear Soci- 
ety, St. John (Canada), 7-10 Jun 1992). In Proceedings of the 13. 
annual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

A study has started at AECL to assess the safety and capital 
cost implications of a more extensive use of passive safety design 
features in CANDU reactors. The passive designs avoid reliance 
on electrical power and on operator action for three days following 
an accident. A further goal is to minimize periodic testing by de- 
signing systems that function during normal operation, and 
therefore continually demonstrate their reliability. At the time of 
writing, a number of concepts had been identified for passive heat 
removal, and some preliminary sizing had been completed based 
on a CANDU 6 reactor design. The paper describes the more 
important concepts, and the results of preliminary performance as- 
sessments. The next step in the study is to prepare cost and 





safety assessments. The latter will include an estimate of the im- 
provement in core melt frequency. A positive assessment would 
lead to a more detailed design study. 3 refs., 2 figs. 


29718 (INIS-mf-13960, [pp. 14]) Uprating of CANDU reac- 
tors: A feasibility study. Dua, S.S. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Lee, T.; 
Mistry, J.; Lee, C. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 740p. (CONF-920641-—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). in Proceedings of the 13. an- 
nual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

A feasibility study was done to determine whether Pickering B 
reactors could be uprated to provide extra power without any major 
equipment modifications or replacements. An overview is provided 
of the key systems and components reviewed for the uprating pa- 
rameters. Although the main focus of the study was to qualify the 
existing design and equipment for the uprated power conditions, 
the program did make in-depth assessment of the important safety 
considerations for jurisdictional approval. The results indicate that 
uprating to 103% is feasible without any major design changes to 
the key systems and components, and that there are no safety- 
related impediments. 2 refs., 6 figs. 


29719 (INIS-mf-13960, [pp. 16]) Extended-burnup CANDU 
fuel: Description of database and comparisons with code pre- 
dictions. Richmond, W.R. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.); Bunge, J.M.; 
Arimescu, V.|. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 740p. (CONF-920641—: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

Interest in the modelling of extended burnup CANDU fuel has 
been prompted by the examination of such fuel from CANDU reac- 
tors, and the development of extended burnup CANDU fuel for the 
future. A study was done at AECL research to compile a database 
on experimental irradiations whose outer-element burnups exceed 
300 MW.h/kg. This paper describes the elements that comprise the 
database, and discusses analysis of fission-gas-release measure- 
ments against experimental parameters. Fission-gas-release 
measurements are also compared against predicted results from 
the MOD10 and MOD11 versions of the code ELESIM. 4 refs., 7 
figs., 3 tabs. 


29720 (INIS-mf-13960, [pp. 11]) Large deflection and 
elastic-plastic piping stress analysis of feeder and feeder sup- 
ports used in a CANDU reactor. Chaudry, K. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Usmani, S.A.; Lee, T.; Yao, C.C. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. 740p. (CONF-920641—: Annual con- 
ference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 13. annual conference of the Canadian Nuclear Society. 
V. 1. Order Number DE94633748. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The piping stress analysis of the feeder and feeder supports in a 
CANDU reactor is done using a finite element method for the com- 
bined effect of thermal expansion and creep. With the large creep 
elongation of the pressure tubes (about 150 mm over the design 
life), the design adequacy of the the linked welded eye-rod mecha- 
nism of the lower feeder support becomes a concern. The ‘large 
deflection’ capability of the finite element program ANSYS is used 
to determine the displacements and forces in the feeder supports. 
3 refs., 6 figs. 


29721 (INIS-mf-13960, [pp. 13]) Seismic optimization ap- 
proach for CANDU modules. Ricciuti, R.A. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Alizadeh, A.; Jaikaran, H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 740p. (CONF-920641-: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
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St. John (Canada), 7-10 Jun 1992). In Proceedings of the 13. an- 
nual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU 3 is the latest generation and the smallest version 
(450 MWe) of the CANDU line. Modular construction techniques 
are utilized. The objective of this study is, considering a typical 
CANDU 3 steel module (RM40), to develop a process to optimize 
the design and reduce the seismic response of the module to an 
acceptable level. The process developed was then repeated for the 
design of Modules RM10 and RM21, to obtain acceptable seismic 
designs. 5 refs., 7 figs., 2 tabs. 


29722 (INIS-mf-13960, [pp. 11]) SLARette Mark 2 system. 
Burnett, D.J. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations). Canadian Nuclear Society, Toronto, 
ON (Canada). 1992. 740p. (CONF-920641-—: Annual conference of 
the Canadian Nuclear Association and the Canadian Nuclear Soci- 
ety, St. John (Canada), 7-10 Jun 1992). In Proceedings of the 13. 
annual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 
The SLAR (Spacer Location and Repositioning) program has de- 
veloped the technology and tooling necessary to locate and 
reposition the fuel channel spacers that separate the pressure tube 
from the calandria tube in a CANDU reactor. The in-channel SLAR 
tool contains all the inspection probes, and is capable of moving 
spacers under remote control. The SLAR inspection computer sys- 
tem translates all eddy currents and ultrasonic signals from the 
in-channel tool into various graphic displays. The in-channel SLAR 
tool can be delivered and manipulated in a fuel channel by either a 
SLAR delivery machine or a SLARette delivery machine. The SLAR 
delivery machine consists of a modified fuelling machine, and is 
capable of operating under totally remote control in automatic or 
semi-automatic mode. The SLARette delivery machine is a smaller 
less automated version, which was designed to be quickly installed, 
operated, and removed from a limited number of fuel channels dur- 
ing regular annual maintenance outages. This paper describes the 
design and operation of the SLARette Mark 2 system. 5 figs. 


29723 (INIS-mf—13960, [pp. 10]) A systems view of CANDU 
reactor retubing. Cobanoglu, M.M. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 1. Order Number DE94633748. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper attempts to provide an overview of the various 
systems involved in the successful implementation of a CANDU re- 
actor retubing program. The point is made that it was important to 
adopt a systematic approach to minimizing workers’ dose and the 
duration of an outage. The views presented are based on the 
author’s personal experience in the retubing of the Pickering A re- 
actors. The paper deals with systems and site engineering aspects 
of retubing work pertaining mainly to the fuel channel removal and 
installation phases. 3 figs. 


29724 (INIS-mf—13960, [pp. 10]) CANDU 3 systematic pliant 
review: A new approach. Jaitly, R.K. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Allen, P.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641-—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A systematic review of the CANDU 3 design has been com- 
pleted. This process identified 84 abnormal initiating events for the 
purpose of probabilistic safety assessment and consequence anal- 
ysis. The review was based on a process which is methodical and 
auditable. Such a review provides confidence that licensing and 
risk assessment of the design are well founded. The overall acci- 
dent assessment program for the CANDU 3 has been established. 
Accident analysis for each of the initiating events will be carried out 
to demonstrate that the public is adequately protected from the 
consequences of these events. 1 ref., 1 fig., 2 tabs. 
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29725 (INIS-mf—13960, [pp. 18]) Derivation of component 
failure data and trend analysis at Point Lepreau Generating 
Station. Mullin, D.S. (New Brunswick Electric Power Commission, 
Point Lepreau, NB (Canada). Point Lepreau Generating Station); 
Schaubel, T.E. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 740p. (CONF-920641-: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 


DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 
Component failure data collection techniques have been in place 
at Point Lepreau Generating Station since 1982. Recently, statisti- 
cal software packages have been developed to manipulate the 
data to provide functional information on component performance. 
Failure data can be produced within two days following completion 
of the fourth quarter component fault assessments. 4 refs., 7 figs. 


29726 (INIS-mf-13960, [pp. 17]) Pressure oscillations in 
Darlington NGS primary heat transport system due to tripping 
of one main circulation pump. Meranda, D.G. (Ontario Hydro, 
Toronto, ON (Canada)); Despotovic, A.; Hera, V.; Rubin, J. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641-—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

If a primary heat transport pump trips in one of the Darlington re- 
actors, the control system is designed to reduce power to 65%, 
and leave it at that level until the operator decides what to do. It 
was found, however, that a pressure rise up to 10.7 MPa absolute 
might occur in the outlet header as a result of the pump trip, and 
this would trip the reactor, which, besides economic penalties, 
would cause some undesirable stress to the piping and equipment. 
A study was conducted to simulate pump trips using the SOPHT 
code, in order to assess the problem and learn how to avoid it. It 
was found that the maximum pressure spike occurs when either 
one of the pumps farthest from the pressurizer trips. Several solu- 
tions to the problem were considered. The selected mode of 
operation is to change the reactor trip setpoint, for a limited time, 
shortly after the pump trip. 13 figs. 


29727 (INIS-mf-13960, [pp. 13]) Computer code verification 
tor PHT purification system. Su, F.Y.L. (Ontario Hydro, Toronto, 
ON (Canada)); Goulding, H. Canadian Nuclear Society, Toronto, 
ON (Canada). 1992. 740p. (CONF-920641—: Annual conference of 
the Canadian Nuclear Association and the Canadian Nuclear Soci- 
ety, St. John (Canada), 7-10 Jun 1992). In Proceedings of the 13. 
annual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 
The purification system in the primary heat transport system of a 
CANDU reactor (such as one of the four at Bruce A) is designed 
for low pressure, but connected to the high pressure system 
through two level control valves (LCVs) which reduce the pressure. 
During certain upset conditions, following heat transport relief into 
the bleed condensers, the LCVs will open fully. The purification 
system is then protected by opening of a purification bypass valve, 
or if that fails to open, by a relief valve. The purpose of this paper 
is to demonstrate how a hydraulic computer code (WATERNET) 
and the SOPHT (Simulation of Primary Heat Transport) code are 
used to verify the design of the purification system for normal and 
upset operating conditions respectively. 3 refs., 6 figs., 1 tab. 


29728 (INIS-mf—13960, [pp. 11]) Thermalhydraulic transient 
analyses of the SGECS initial injection period. Phillips, B.S. 
(Ontario Hydro, Toronto, ON (Canada)); Stambolich, J.Y. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 1. Order Number DE94633748. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Following a secondary-side accident at the Darlington nuclear 
generating station, the SGECS (Steam Generator Emergency Cool- 
ing System) will inject cool water into steam-filled piping, resulting 
in a condensation-induced water hammer transient within the piping 
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network. The TUF (Two Unequal Fluids) computer code, suitable 
for modelling thermalhydraulic transients with interaction between 
the liquid and steam phases, was employed to quantify the water 
hammer pressure transient within the piping network, enabling pip- 
ing stress analyses to be performed to verify the structural integrity 
of the system during the initial injection period. Results of the ther- 
malhydraulic analyses indicate that the piping network undergoes a 
significant water hammer transient. 1 ref., 8 figs., 1 tab. 


29729 (INIS-mf—13960, [pp. 12]) Thermalhydraulic and ther- 
mal analysis methodology of the CANDU-3 reactor endshield 
for a loss of flow event. De, T.K. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Collins, W.M. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the paper is to describe the methodology and 
results of analysis done to optimize the reactor endshield configu- 
ration. Due to absorption of neutron and gamma radiation, and 
through conduction, convection, and radiation from the primary 
coolant, a considerable amount of heat is deposited within the end- 
shield of the CANDU-3 reactor. During normal operating conditions, 
this heat is removed by the endshield cooling system, which is 
based on forced circulation of water. In the event of a loss of end- 
shield coolant flow, the temperature of the water and the endshield 
structure rise, creating thermal gradients, which in turn generate 
thermal stresses in the structure. Thermalhydraulic and thermal 


analysis codes are used to predict the effects of this loss of flow. 2 
refs., 7 figs. 


29730 (INIS-mf-13960, [pp. 24]) Assessment of shutdown 
system trip parameter effectiveness for CANDU reactors fol- 
lowing in-core loss of coolant accidents. Oliva, A.F. (Ontario 
Hydro, Toronto, ON (Canada)); Watt, L.J. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1992. 740p. (CONF-920641-: Annual 
conference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceeo- 
ings of the 13. annual conference of the Canadian Nuclear Society. 
V. 1. Order Number DE94633748. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Analysis of trip parameter effectiveness for in-core loss-of- 
coolant accident events in CANDU reactors identified potential 
gaps in trip parameter coverage when operating at high reactor 
power with a heavily poisoned moderator. A thorough assessment 
was performed to delineate the range of operating conditions over 
which each trip parameter is effective. This permitted the formula- 
tion and successful implementation of procedural and design 
changes to ensure compliance with the applicable regulatory re- 
quirements. 7 refs., 14 figs., 1 tab. 


29731 (INIS-mf—13960, [pp. 11]) Bruce NGS: assessment of 
calandria tube integrity following a sudden pressure tube fail- 
ure. Kundurpi, P.S. (Ontario Hydro, Toronto, ON (Canada)); 
Muzumdar, A.P.; Tran, F.B.P. Canadian Nuclear Society, Toronto, 
ON (Canada). 1992. 740p. (CONF-920641—: Annual conference of 
the Canadian Nuclear Association and the Canadian Nuclear Soci- 
ety, St. John (Canada), 7-10 Jun 1992). In Proceedings of the 13. 
annual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

The issue of calandria tube integrity following a sudden rupture 
of the pressure tube in a Bruce reactor is addressed in this paper. 
During this accident scenario, the calandria tube is subjected to se- 
vere pressure and impact loading. The paper focusses on the 
transient stage in which the annulus pressure usually exceeds the 
header pressure due to water hammer. A detailed sensitivity study 
of the thermal-hydraulic response of the fuel channel and the gas 
annulus during the transient is presented. Based on the results of 


the sensitivity study, the margin to calandria tube failure is also 
evaluated. 8 refs., 3 figs., 5 tabs. 


29732 (INIS-mf—13960, [pp. 9]) Simulation of a CANDU re- 
actor using a real-time advanced reactor core model. Tran-Duc, 
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Hoang (CEA Electronics Ltd., Saint-Laurent, PQ (Canada)); Paque- 
tte, Christian. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 740p. (CONF-920641-—: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

CEA Electronics Ltd., in collaboration with Koclas Logic System 
Ltd., has developed a fully dynamic, multi-nodal advanced reactor 
core model for a real-time simulator. Previous papers have 
described the validation of this model by static and dynamic bench- 
mark tests, and by applying the model to a PWR core. This paper 
presents the model as applied to a CANDU 6 core. Good agree- 
ment with plant or design data has been obtained, and 
improvement over the modal model (used in most CANDU simula- 


tors) in the reproduction of the local effect on a detector reading is 
obtained. 4 refs., 8 figs. 


29733 (INIS-mf—13960, [pp. 9]) Development of an outage 
heat sink program at Bruce NGS ’A’. Cox, R.J. (Ontario Hydro, 
Tiverton, ON (Canada). Bruce Nuclear Generating Station-A); 
Palmer, W.K.G. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 740p. (CONF-920641-—: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU philosophy has always included maintaining an alternate 
heat sink for a high power reactor, in case the primary heat trans- 
port system became ineffective. The risk of core damage due to 
loss of heat sink from a low power state was considered to be 
remote. As international and domestic experience grew, it was rec- 
ognized that the risk of core damage due to loss of the low power 
heat sink might be as great as for the high power case. this paper 
describes the development of a user oriented alternate heat sink 
manual at Bruce 'A’, which will minimize risk due to loss of heat 
sink from the low power state. 6 refs. 


29734 (INIS-mf—13960, [pp. 19]) Pre-test simulations of a 
28-element high-temperature thermal-chemical experiment us- 
ing the computer codes CATHENA and CHAN-II-WL. Lei, Q.M. 
(Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Labs.); Sanderson, D.B.; Rosinger, H.E. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. 740p. (CONF-920641-: Annual con- 
ference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 13. annual conference of the Canadian Nuclear Society. 
V. 1. Order Number DE94633748. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Pre-test simulations have been performed for the first out-of-pile 
28-element high-temperature thermal-chemical experiment using 
the computer codes CATHENA and CHAN-II-WL. The ongoing 
CHAN thermal-chemical experimental program at Whiteshell 
Laboratories provides experimental data on the integrated thermal- 
chemical transient behaviour of a CANDU fuel channel with 
low-pressure single-phase steam as the only coolant inside the 
channel. The program also increases understanding of the behav- 
iour of fuel channels at high temperatures and their integrity during 
postulated accidents. A parametric study was performed using the 
computer codes to examine effects of steam flow rates, unheated 
fuel element simulators, moderator temperatures, and other vari- 
ables on the predicted outcome of the experiment. The results of 
this study were used to optimize the experimental input parameters 
and test parameters. This paper details the parametric study with 
emphasis on the predicted effects of the various steam flow rates 
on test section behaviour. 9 refs., 11 figs., 1 tab. 


29735 (INIS-mf-13960, [pp. 8]) Simulations of molten 
zircaloy/pressure tube contact experiments using computer 
code WALLZ5 and MIN-SMARTT-ll. Choi, M.H. (Ontario Hydro, 
Toronto, ON (Canada)); Bayoumi, M.; Kundurpi, P.S. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1992. 740p. (CONF-920641-: 
Annual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 13. annual conference of the Canadian Nuclear 


Society. V. 1. Order Number DE94633748. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An experimental program was initiated to investigate the thermal- 
mechanical behaviour of a fuel channel when molten Zircaloy 
(Zr-4) from a fuel bundle flowed onto a ballooned pressure tube. 
Eleven experiments were conducted up to the time of writing, with 
various initial conditions namely, internal pressure of 1 to 5 MPa, 
water subcooling of 18 to 26 degrees C, and Zr-4 melt of 19-88 g. 
In seven of these experiments, there were small deformations on 
the calandria tube located beneath the Zr-4 melt, but they did not 
threaten the integrity of the fuel channel. This paper presents the 
results from these tests, and some simulation results from com- 
puter codes WALLZ5 and MINI-SMARTT-II. 3 refs., 14 figs. 


29736 (INIS-mf—13960, [pp. 21]) Experimental and theoreti 
cal investigation of pressure tube circumferential temperature 
gradients during coolant boil-off. Lei, Q.M. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs.); Sanderson, 
D.B.; Swanson, M.L.; Walters, G.A.; Rosinger, H.E. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1992. 740p. (CONF-920641-: 
Annual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 1. Order Number DE94633748. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A pressure tube circumferential temperature distribution experi- 
ment under coolant boil-off conditions has been simulated using 
CATHENA. The predicted results from the post-test simulations of 
the boil-off test generally agreed well with the experimental data. 
Predicted pressure-tube temperatures near the stagnant end of the 
test section compared well with the measured temperatures, typi- 
cally being within 45 K, or 6%, of measured values before 
pressure-tube/calandria-tube ballooning contact. Agreement be- 
tween measured and predicted pressure-tube temperatures at axial 
locations toward the steam exit was not quite as good as near the 
stagnant end. The general shape of the circumferential tempera- 
ture distribution on the pressure tube during the boil-off transient, 
and the pressure-tube straining behaviour, were well predicted. 
The predicted timing for the initial pressure-tube/calandria-tube 
contact was accurate to within 4 s near the stagnant end. The 
pressure tube was not predicted to fail in the post-test simulation, 
agreeing with experimental observations. 7 refs., 11 figs., 2 tabs. 


29737 (INIS-mf-13960, [pp. 7]) Further simulation of the 
pressure tube circumferential temperature distribution exper 
ments: Make-up water series. Bayoumi, M. (Ontario Hydro, 
Toronto, ON (Canada)); Kundurpi, P.S.; Muir, W.C. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1992. 740p. (CONF-920641-: 
Annual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 1. Order Number DE94633748. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Under some postulated accident scenarios in a CANDU reactor, 
some fuel channels may experience periods of stratified flow in 
which the top portion of the pressure tube and fuel elements are 
exposed to superheated steam while the bottom portion is cooled 
with water. This temperature gradient could result in a nonuniform 
or localized pressure tube strain, which could lead to failure of the 
pressure tube prior to contacting the calandria tube. The main ob- 
jective of this paper is to discuss the simulation results of three of 
the Make-Up Water experiments using the SMARTT code, and to 
compare those computed results with the experimental results for 
the purpose of verifying the code. A discussion and analysis of the 
experimental results is presented. 7 refs., 26 figs. 


29738 (INIS-mf-13960, [pp. 8]) Theoretical prediction of the 
garter spring positions along the channels of some CANDU 
reactors. Borzi, C.H. (GAID-CNEA and IFLYSIB-CONICET (Ar- 
gentina)). Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
740p. (CONF-920641—: Annual conference of the Canadian Nu- 
clear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 
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A methodology is proposed for predicting the positions of the 
garter springs (GS) along the channels of those CANDU reactors 
which have suffered displacement of the GS from their design 
positions. From the experimental location of the GS along some in- 
spected channels, it should be possible to predict the localization 
of the GS in the rest of the channels. The GS are modelled along 
a channel as beads along one abacus line (that is to say: hard 
cores in one dimension).The theory of statistical mechanics is used 
to get the relationship between the mass distribution and the ’ex- 
ternal potential’ that fully determines it. This enables the predicting 
procedure to be designed. 18 refs., 2 tabs. 


29739 (INIS-mf—13960, [pp. 17]) Bearing-pad/pressure-tube 
rupture experiments. Moyer, R.G. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Labs.); Sanderson, D.B.; Tiede, 
R.W.; Rosinger, H.E. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 740p. (CONF-920641-—: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 
St. John (Canada), 7-10 Jun 1992). In Proceedings of the 13. an- 
nual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OST!; NTIS (US Sales Only); INIS. 

The behaviour of a CANDU fuel channel during a postulated loss 
of coolant with coincident lack of emergency cooling is being stud- 
ied at AECL Whiteshell Laboratories. In some of these postulated 
accidents, the pressure tube is predicted to become completely dry 
in a matter of seconds after flow stagnation occurs. As the 
pressure-tube depressurizes, the fuel cladding temperatures in the 
bundle can easily exceed 1000 degrees C. Most of the pressure- 
tube circumference will be heated by thermal radiation, except at 
spots where the bearing pads are in contact with the pressure 
tube. Here, conduction and thermal radiation are the dominant 
modes of heat transfer. Therefore, local hot spots can develop on 
the pressure tube under the bearing pads. Experimental results to 
date, using electrically heated fuel element simulator bundles, have 
shown that localized hot spots created by bearing-pad contact do 
not result in significant local strain on the pressure tube during 
ballooning. Tests were done in steam and simulated steam atmo- 
spheres using ‘as-received’, ‘worn’, and the modified ‘T-pad’ 
bearing pads with similar results. Hence, the probability of pressure- 
tube failure during ballooning does not appear to be influenced by 
localized hot spots caused by bearing pads of overheated bundles 
for the range of experimental conditions studied. 9 figs., 3 tabs. 


29740 (INIS-mf-13960, [pp. 5]) Ontario Hydro’s program for 
environmental qualification of in-service plants. Blasko, J.A. 
(Ontario Hydro, Toronto, ON (Canada)); Lindsay, R.P. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 1. Order Number DE94633748. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of environmental qualification (EQ) is to demon- 
Strate that essential safety-related equipment required to mitigate 
the consequences of a design basis accident will perform as in- 
tended when exposed to the harsh environmental conditions of the 
accident at any time during the station's life. Environmental qualifi- 
cation is only one of several factors to be considered in plant life 
assurance. Environmental qualification primarily addresses the po- 
tential failure of non-metallic safety related components, and must 
be combined with other programs to establish plant life assurance. 
An estimated 100,000 components at the Pickering and Bruce sta- 
tions require qualification. These components are spread across 
1200 unique types of equipment supplied by 300 manufacturers. 
The many facets of verification and maintenance of EQ require 
close cooperation between equipment suppliers, designers and 
plant operators. Within Ontario Hydro, EQ will draw on the exper- 
tise of procurement and materials management staff, research, 
engineering, operations and maintenance. 1 ref. 


29741 
vironmentally qualified material. Seidl, W. (Ontario Hydro, 
Toronto, ON (Canada)); Castaldo, P.V.; Smith, D.B. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1992. 740p. (CONF-920641-: 
Annual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 


(INIS-mf-13960, [pp. 4]) Procurement strategy for en- 
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Proceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 1. Order Number DE94633748. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of environmental qualification (EQ) is to demon- 
strate that essential safety-related equipment required to mitigate 
the consequences of a design basis accident will perform as in- 
tended when exposed to the harsh environmental conditions of the 
accident at any time during the station’s life. Procurement is the 
cornerstone of a successful continuing EQ program. invalidation of 
the equipment qualification already established, and costly re-work 
may result if an integrated procurement effort is not incorporated 
into the existing EQ programs. The in-service nuclear stations EQ 
program incorporates modifications to the normal procurement pro- 
cess, and places increased requirements on vendors. 


29742 (INIS-mf-13960, [pp. 6]) Environmental qualification: 
The impact on human performance requirements. Burston, G.V. 
(Ontario Hydro, Toronto, ON (Canada)); Carr, N. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. 740p. (CONF-920641—: An- 
nual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 1. Order Number DE94633748. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The implementation of environmental qualification (EQ) in 16 in- 
service CANDU nuclear generating units has involved the effort of 
more than 4000 people. The cooperation and communication 
among various organizational units is essential to ensure success. 
In the analysis phase of the program, it became evident that a sig- 
nificant gap existed between current and required levels of skill, 
knowledge and attitude. It was therefore decided that a training 
program must be designed for each of the target groups involved 
in EQ, including some external contractors and vendors. 6 figs. 


29743 (INIS-mf-13960, [pp. 11]) Non-linear dynamic analy- 
sis of pipe whip. Attab, M. (Atomic Energy of Canada Ltd., 
Montreal, PQ (Canada). CANDU Operations); Ajam, W.; Baset, S. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641-—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamic non-linear behavior of pipe whip of a steam line 
piping system is studied using the general purpose finite element 
program MARC. The study showed that plastic deformation of the 
steam line will occur at strains higher than the maximum permissi- 
ble material strain of 35%. It also indicates that the magnitude of 
the blowdown force following a guillotine break may be reduced by 
the deformation of the pipe cross section. This study can be used 
as a guideline for assessing the behavior of other steam lines fol- 
lowing a pipe break. 4 refs., 13 figs., 1 tab. 


29744 (INIS-mf-13961) Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 2. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 762p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

Volume 2 of the proceedings of the 13. annual conference of the 
Canadian Nuciear Society includes sessions on the following top- 
ics: compliance and licensing, fusion science and technology, 
Darlington assessment, plant aging and life assessment, thermal- 
hydraulic modelling and analysis, diagnostics and data 
management, operator training and certification. The individual pa- 
pers have been abstracted separately. 


29745 (INIS-mf—13961, [pp. 17]) Development of a strategic 
plan for performing analysis in support of an operating sta- 
tlon: A Point Lepreau G.S. perspective. Thompson, P.D. (New 
Brunswick Electric Power Commission, Point Lepreau, NB 
(Canada). Point Lepreau Generating Station); Weeks, D.F.; 
Alikhan, S. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 762p. (CONF-9206428-: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
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1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A small, on-site safety analysis team has been set up at Point 
Lepreau. Although locally based, the team has frequent reference 
to external consultants. The analysis is done with particular refer- 
ence to operational and licensing requirements. The purpose, 
benefits, organization, and funding of the work are discussed. 3 
refs., 1 fig. 


29746 (INIS-mf—13961, [pp. 25]) Determination of the allow- 
able operating envelope for the Point Lepreau special safety 
systems. Gay, M.K. (New Brunswick Electric Power Commission, 
Point Lepreau, NB (Canada). Point Lepreau Generating Station); 
Mcintosh, J.H.; Thompson, P.D.; Kendall, J.D.; Rennick, D.F. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

New Brunswick Power is systematically reviewing each special 
safety system to ensure that reliable operation is maintained, and 
that the system is being operated in accordance with the safety 
analysis. The emergency core coolant system is the first to be re- 
viewed by a multi-disciplinary team, known internally at Point 
Lepreau as the DOA team (DOA is an acronym for Design, Opera- 
tion and Analysis). This paper reports on the review and discusses 
findings. Major benefits to the station arise from increased aware- 
ness, improved communication, and development of the basis for 
both safety analysis models and the operating envelope. 1 fig. 


29747 (INIS-mf—13961, [pp. 14]) The Gentilly 2 perspective 
on taming the paper tiger. Lafreniere, Paul (Hydro Quebec, 
Gentilly-2 Nuclear Power Plant (Canada)). Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1992. 762p. (CONF-9206428-: 32. 
Annual conference of the Canadian Nuclear Association, Saint 
John (Canada), 7-10 Jun 1992). In Proceedings of the 13. annual 
conference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

As an important part of a new system for document manage- 
ment at Gentilly-2 Nuclear Power Plant, a three-digit code called 
the Function Nature Index (FNI) defines: the function or ownership 
of each document; (e.g. technical support) its physical or intrinsic 
nature (e.g. report); the specific subject (e.g. technical report). The 
FNI may be followed by the USI Equipment Code, and a code for 
the project, e.g. SLAR (Spacer Location and Repositioning). What- 
ever method of document storage is chosen, this new filing system 
represents an essential first step. 1 ref. 


29748 (INIS-mf-13961, [pp. 11]) Developments in CANDU 
standard plant licensing. Sobolewski, J.F. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Lee, P.S.L.; Allen, P.J. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 762p. (CONF-9206428-: 32. Annual conference 
of the Canadian Nuclear Association, Saint John (Canada), 7-10 
Jun 1992). In Proceedings of the 13. annual conference of the 
Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

AECL is continuing with its goal of completing the standard plant 
design for the CANDU 3 power reactor. The standard design has 
been chosen to accommodate the characteristics of a wide variety 
of sites in Canada and around the world. It is a key objective to 
ensure that the standard plant design is capable of being licensed 
in Canada. Consultative Document C-6 ‘Requirements for the 
Safety Analysis of CANDU Nuclear Power Plants’ was previously 
used on a trial basis in the licensing of Darlington. For CANDU 3, 
the traditional single/dual failures licensing approach has been 
abandoned by the Atomic Energy Control Board (AECB). Discus- 
sions on the CANDU 3 provide the first opportunity for the AECB 
and the industry to explore what full implementation of the Consul- 
tative Document C-6 as the sole basis for judging the acceptability 
of the safety analysis entails. Clarifications of the draft require- 
ments utilized in the Darlington licensing process have been 
discussed, and these have resulted in the production of unique |i- 
censing documents such as the systematic plant review. In this 


paper, the authors review the issues discussed in the licensing 
process, and outline their resolution. 8 refs., 4 tabs. 


29749 (INIS-mf-—13961, [pp. 10]) Darlington NGS fuel dam- 
age investigation: An overview. Stewart, W.B. (Ontario Hydro, 
Bowmanville (Canada). Darlington Nuclear Generating Station). 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428—: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An investigation of the fuel damage at Darlington Nuclear 
Generating Station employed various measuring, modelling, and in- 
spection techniques to establish that fretting and fatigue were 
caused by 150 Hz vibration from the primary heat transport pumps. 
The problem has since been corrected, and the units have been 
returned to service. 3 figs. 


29750 (INIS-mf—13961, [pp. 14]) The experimental loop pro- 
gram. Field, G.J. (Atomic Energy of Canada Ltd., Sheridan Park, 
ON (Canada). CANDU Operations). Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. 762p. (CONF-9206428-: 32. Annual 
conference of the Canadian Nuclear Association, Saint John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

The fuel channel experimental loop program was set up in June 
1991, to address the vibration and fretting characteristics of fuel 
under closely simulated reactor operating conditions, in an attempt 
to understand and duplicate the fuel failure mechanisms which had 
been discovered in Darlington Unit 2. The program initially utilized 
three full scale fuel channels operating close to reactor conditions, 
in addition to the flow visualization test rig in AECL SPEL. In Octo- 
ber 1991, the fuel channels at General Electric Canada were 
included. Flow and pressure pulsing equipment was designed to 
create flow variations in the channels and pressure pulses over a 
complete range of frequencies up to 300 Hz. A mechanical vibrator 
was also used at Ontario Hydro. Monitoring of the channels cov- 
ered a range of parameters, such as pressure pulse amplitude at 
various locations in the channel, vibration of fuel elements and 
channel components, and strain or deflection of the outlet bundle 
downstream end plate. In addition, the fuel was measured before 
and after testing, to assess the degree of cracking and fretting. 
Many of the objectives of the original test program were achieved 
by September 1991, and revised tests were begun to test the 
hypothesis that pressure pulses caused by the 150 Hz passing fre- 
quency of the primary heat transport pump were responsible. 7 
figs. 


29751 (INIS-mf—13961, [pp. 24]) Darlington Unit 2 return to 
service program. Robbins, W. (Ontario Hydro, Bowmanville 
(Canada). Darlington Nuclear Generating Station); Benton, D.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428—: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

By August 1991, significant progress had been made in under- 
standing the fuel damage at Darlirston-2 reactor. A ‘restart team’ 
was formed to decide how to return the reactor to service. The 
necessary actions included: inspection of fuel bundles to assess 
the core; CIGAR remote viewing of fuel channels; defuelling of 
jammed channels; replacement of two fuel channels; refuelling; 
replacement of vane impellers in pumps with 7-vane impellers; in- 
Stallation of new turbine generator rotor; other maintenance items 
unrelated to fuel damage. At the time of the conference, startup 
was scheduled for September 1992. 11 figs. 


29752 (INIS-mf-13961, [pp. 25]) Darlington N12 investiga- 
tion: Modelling of fuel bundle movement in channel under 
pressure pulsing conditions. Lau, J.H.K. (Ontario Hydro, Toronto, 
ON (Canada)); Nadeau, E.; Teper, W.; Iglesias, F.; Tayal, M.; 
Oldaker, |.E.; Wong, B.; Pettigrew, M.J. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. 762p. (CONF-9206428-: 32. Annual 
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conference of the Canadian Nuclear Association, Saint John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

Activities in fuel and fuel string modelling were undertaken as a 
part of the overall program to determine the cause of fuel damage 
in Darlington Units 1 and 2. The aim is to establish the fuel re- 
sponse in a fuel channel under loading and pressure pulsing 
conditions. This paper provides an overview of these modelling ac- 
tivities, and presents sample results to illustrate the fuel response 
trends. 7 refs., 10 figs., 1 tab. 


29753 (INIS-mf-13961, [pp. 10]) Approach for the manage- 
ment of plant aging. Knowles, W.M.C. (Ontario Hydro, Toronto, 
ON (Canada)); Andreeff, T.; Gordon, C.W.; Jobe, C.I. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 762p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Activities and programs related to aging are undertaken through- 
out the entire life-cycle of a nuclear plant, and involve design, 
operations, and research. The programs involved in relation to dif- 
ferent categories of components are outlined in this paper. 5 refs., 
2 figs., 1 tab. 


29754 (INIS-mf-13961, [pp. 15]) Development of flush rolled 
joints for Bruce NGS A LSFCR program. Venkatapathi, S. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Moan, G.D.; Brown, D.R.; Hunter, D.I. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428—: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Current rolled joint design and fabrication produces a step 
change (burnish mark) in the inside diameter of the pressure tube. 
This can result in abnormal fuel support at the inlet rolled joint of a 
Bruce-type fuel channel. The flush rolled joint concept involves the 
use of a pressure tube with a thick end, achieved by decreasing 
the inside diameter. Dimensions of the thick end are chosen so 
that, when rolled into the inlet end fitting, the rolled joint bore will 
be flush with the unrolled region of the pressure tube. This paper 
details the program to develop and qualify the flush rolled joint 
design for installation in a commercial power reactor. Specific at- 
tention has been given to the material properties of the thick-ended 
pressure tube, the geometry of the inside surface of the pressure 
tube at the rolled joint, pressure tube residual stresses in the roll 
expanded region, pullout strength, and helium leak rate across the 
rolled joint. The above results are evaluated using the database on 
CANDU rolled joints as the frame of reference. 


29755 (INIS-mf—13961, [pp. 14]) in-process control of weld- 
ing during CANDU reactor maintenance operations. Ditschun, 
A. (Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Filipovic, A. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. 762p. (CONF-9206428-: 32. Annual 
conference of the Canadian Nuclear Association, Saint John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 
Typically, welding during maintenance of CANDU reactors in- 
volves remote welds under conditions of poor access and visibility. 
In these circumstances, defective welds are difficult to correct. Im- 
provements to the current method are possible by direct arc 
monitoring using small video cameras, and increased use of data 
acquisition to feed back information on process stability. An opera- 
tor in a clean remote area can monitor the welding while the local 
operator in the radiation environment supports the mechanical op- 
erating requirements of the equipment. Process improvements 
such as these are the basis of a welding system under develop- 
ment at AECL-CANDU which, together with appropriate welding 
procedures, will reduce weld repairs and increase productivity dur- 
ing reactor maintenance welding operations. 2 refs., 7 figs., 1 tab. 
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29756 (INIS-mf-13961, [pp. 13]) A mew fuel channel for 
Bruce NGS ‘A’. Brown, D.R. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations). Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. 762p. (CONF-9206428-: 32. 
Annual conference of the Canadian Nuclear Association, Saint 
John (Canada), 7-10 Jun 1992). In Proceedings of the 13. annual 
conference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the design and development of a new 
Bruce A fuel channel, designed for the Large Scale Fuel Channel 
Replacement Program. The original fuel channels were not capable 
of achieving their design life, because the effects of radiation on 
zirconium alloys were imperfectly understood at the time they were 
designed. The reason for the redesign is to produce a fuel channel 
that will survive the remaining life of the station, and to eliminate 
as many of the channel-related design problems as practical. In 
addition, a design that is quick and easy to install is wanted, to 
reduce radiation exposure to personnel and the duration of the out- 
age. To achieve these goals, a dedicated design team comprising 
both fuel channel designers and installation tooling designers was 
assembled. 5 figs. 


29757 (INIS-mf—-13961, [pp. 16]) Fuel channel installation 
tooling for retubing Bruce reactors. Gunn, R.J. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions). Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
762p. (CONF-9206428-: 32. Annual conference of the Canadian 
Nuclear Association, Saint John (Canada), 7-10 Jun 1992). In Pro- 
ceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 2. Order Number DE94635127. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Installing replacement fuel channels in CANDU reactors as part 
of a large scale fuel channel replacement program (’retubing’) in- 
volves the use of a large number and variety of highly specialized 
tools. While the tools developed during the retubing of Pickering 
form a basis for the tools to be used during the retubing of Bruce, 
the tools continue to evolve as part of the effort to improve the 
quality of the replacement fuel channels, and reduce the time re- 
quired to perform the retube. The number of tools newly developed 


for use at Bruce represents a significant contribution to that effort. 
9 figs. 


29758 (INIS-mf—13961, [pp. 37]) Onset of channel flow re- 
versal in RD-14M natural circulation tests. Wan, P.T. (Ontario 
Hydro, Toronto, ON (Canada)); Midvidy, W.!.; Luxat, J.C. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 762p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper presents an analysis of the conditions leading to the 
onset of channel flow reversal in a series of natural circulation 
tests conducted in the RD-14M facility. These tests were performed 
to investigate two-phase natural circulation under conditions of de- 
creasing primary inventory, but with no break in the heat transport 
system. Channel flows were found to be unidirectional at the start, 
then some reversed, and some oscillated, while others continued 
in the same direction. The criterion for reversal is that the prevail- 
ing header-to-header pressure differential must be sufficiently 
negative to overcome the forward driving force resulting from the 
density gradient between the inlet and outlet feeders. A model of 
the below-header components in the RD-14M loop is under devel- 
opment. When an integrated model is developed, the effect of heat 
losses on the primary inventory at the onset of channel flow rever- 
sal will be determined. 15 refs., 19 figs., 5 tabs. 


29759 (INIS-mf-13961, [pp. 29]) Analysis of RD-14 
two-phase thermosyphoning experiments and associated CA- 
THENA simulation results. Gulshani, P. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Mori, D.; Barkman, J.N. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 762p. (CONF-9206428-: 32. Annual conference 
of the Canadian Nuclear Association, Saint John (Canada), 7-10 
Jun 1992). In Proceedings of the 13. annual conference of the 
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Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents some of the results of a detailed analysis of 
some of the two-phase thermosyphoning tests conducted in the 
RD-14M multipie-channel figure-of-eight loop test facility. The tests 
were conducted to obtain a better understanding of two-phase 
thermosyphoning behaviour in a multiple-channel facility. The tests 
generally showed similar thermohydraulics phenomena as the loop 
inventory was reduced. CATHENA generally predicted all the ob- 
served phenomena. 5 refs., 18 figs. 


29760 (INIS-mf-13961, [pp. 12]) The use of a relational 
database to manage information from thermalhydraulic experi- 
ments. Swartz, R.S. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Labs.); Richards, D.J.; Luxat, J.C.; Midvidy, 
W.|. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
762p. (CONF-9206428—: 32. Annual conference of the Canadian 
Nuclear Association, Saint John (Canada), 7-10 Jun 1992). In Pro- 
ceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 2. Order Number DE94635127. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Several thermalhydraulic experimental test programs are being 
performed under the direction of the CANDU Owners Group, in- 
cluding experiments performed in a full-elevation multiple-channel 
representation of a CANDU primary heat transport system (RD- 
14M). A very large amount of experimental data and information is 
generated by this program. This paper describes the use of a rela- 
tional database, in the PC-DOS environnient, using the FoxPro 
database management system, to store and facilitate access to in- 
formation related to the RD-14M test facility. Several databases 
have been set up to collectively describe the experimental facility 
configuration, the loop instrumentation history, the configuration for 
individual tests, the test conditions, and the referencing of docu- 
mentation produced from the experimental program. The database 
is employed in conjunction with data display software to assist in 
the analysis of the experimental data. 10 refs., 3 figs. 


29761 (INIS-mf—13961, [pp. 5]) Point Lepreau’s local area 
network based station control computer and generic monitor- 
ing system: Live and historical plant data collection and 
distribution system. Storey, Harry (New Brunswick Electric Power 
Commission, Point Lepreau, NB (Canada). Point Lepreau Generat- 
ing Station); Patterson, B.K.; Francis, David. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. 762p. (CONF-9206428-—: 32. 
Annual conference of the Canadian Nuclear Association, Saint 
John (Canada), 7-10 Jun 1992). In Proceedings of the 13. annual 
conference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

A system has been developed and installed at Point Lepreau 
that permits the simultaneous monitoring of live and historical plant 
data from a number of sources, including the Station Control Com- 
puters, the Safety System, Chemistry System, and D20 Vapour 
Recovery System monitoring computers. This system gives System 
Engineers and Analysts the ability to monitor present and past real 
time operations from their desks. The system consists of a Banyan 
Vines Local Area Network (LAN)/File Server system, a Gateway 
Computer System, several Generic Monitoring System Computers, 
and a dedicated tape archive system. 2 figs. 


29762 (INIS-mf-13961, [pp. 13]) An overview of the metal- 
lurgical investigations into the failure of Darlington NGS Unit 2 
fuel bundie end plates. Price, E.G. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations). Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 762p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Metallurgical investigations which eventually led to the solution of 
the fuel problem at Darlington are surveyed. The cause of failure 
was fatigue induced by 150 Hz vibrations at or above 265 degree 
C. Cracks took only a few days to grow. Fretting damage also oc- 
curred. 4 refs., 6 figs. 


29763 (INIS-mf-13961, [pp. 12]) Darlington N12 event in- 
vestigation: Unit 1 and 2 fuel and fuel channel inspections. 
Truant, P.T. (Ontario Hydro, Toronto, ON (Canada)); Field, G.J. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428—: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Following the discovery of damaged fuel from fuel channel N12 
in Darlington-2 reactor, an extensive program of inspection of the 
fuel and fuel channels was undertaken. This paper summarizes the 
most significant observations and results obtained. 2 refs., 4 figs. 


29764 (INIS-mf—13961, [pp. 14]) Dating the fractures in 
Darlington endplates from oxide thickness measurements. Ur- 
banic, V.F. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Maguire, M.A.; Ramasubra- 
manian, M. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 762p. (CONF-9206428-: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Corrosion film thicknesses on fuel bundle end plates from 
Darlington-2 reactor were measured using infrared interferometry. 
Measurements were done on both normal and fracture faces. Re- 
gions on fracture faces were smooth enough to provide well 
defined spectra. The kinetic equation for oxide growth was estab- 
lished from average thicknesses measured on out-of-flux upstream 
and downstream end plates. Oxide growth curves calculated using 
the kinetic equation facilitated estimation of fracture times. 4 refs., 
5 figs., 3 tabs. 


29765 (INIS-mf—13961, [pp. 14]) Mechanical fatigue stimule- 
tion testing of fuel bundles and specimens for end plate 
failure. Gabbani, Michael (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations); Richards, Tim; 
Babayan, A.M.; Price, E.G. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 762p. (CONF-9206428—: 32. Annual conference 
of the Canadian Nuclear Association, Saint John (Canada), 7-10 
Jun 1992). in Proceedings of the 13. annual conference of the 
Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments were conducted at room temperature to determine 
whether vibrations of Darlington fuel bundles could contribute to 
end plate fatigue failure. The results indicated that both axial and 
transverse bundle vibrations can cause failure, but the tests were 
unable to duplicate all the fracture features observed in the failed 
fuel discharged from Darlington-2 reactor. 2 refs., 8 figs., 4 tabs. 


29766 (INIS-mf-13961, [pp. 17]) Development of fatigue fail- 
ure criteria for Darlington fuel bundle endplates. Ho, E.T.C. 
(Ontario Hydro, Toronto, ON (Canada). Research Div.); Shek, G.K.; 
Vanderglass, M.L.; Leger, M. Canadian Nuclear Society, Toronto, 
ON (Canada). 1992. 762p. (CONF-9206428—: 32. Annual confer- 
ence of the Canadian Nuclear Association, Saint John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The fatigue limits of the endplate-to-endcap welds of the Ontario 
Hydro 37 element fuel bundle were established by testing small 
specimens. The results indicated an effective stress concentration 
of 4 due to the weld geometry. Higher mean stress reduced the fa- 
tigue limit in samples which failed 1 million cycles. For tests carried 
out at a high R-ratio, a stress amplitude of 45 MPa produced fail- 
ures between 10° and 10° cycles. 2 refs., 16 figs., 1 tab. 


29767 (INIS-mf-13961, [pp. 13]) Fuel testing to simulate a 
Darlington channel and fuel damage. Kohn, E. (Ontario Hydro, 
Toronto, ON (Canada)); Hadaller, G.I. Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. 762p. (CONF-9206428—: 32. Annual 
conference of the Canadian Nuclear Association, Saint John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 
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To address vibration and wear characteristics of fuel, a Darling- 
ton fuel channel was assembled and installed in an existing high 
pressure loop at Stern Laboratories. The fuel and fuel channels 
were examined after being subjected to vibration from a modified 
centrifugal pump; in one case, the fuel was also fitted with a strain 
gauge to monitor damage as it occurred. The results showed con- 
clusively that pressure pulsing at 150 Hz caused the fuel damage 
in Darlington-2 reactor. 1 ref., 2 tabs. 


29768 (INIS-mf-13961, [pp. 12]) XTEND - A micro-simulator 
for use as a training aid in trip parameter assessment. Middie- 
ton, P.B. (idea Research, Toronto, ON (Canada)); Daniels, T.A.; 
Watt, L.J. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
762p. (CONF-9206428—: 32. Annual conference of the Canadian 
Nuclear Association, Saint John (Canada), 7-10 Jun 1992). In Pro- 
ceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 2. Order Number DE94635127. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The XTEND package was developed in order to provide a user- 
friendly flexible training tool for the analysis of trip parameter 
effectiveness. The system is referred to as a micro-simulator, in 
that it allows the user to simulate accident situations on a micro- 
computer platform. A range of models allowing XTEND to simulate 
a wide variety of accident scenarios is under development. The 
XTEND modelling methodology is outlined, using the Loss of 
Reactivity Control scenario (LORC) as an example, and sample re- 
sults are provided. XTEND is shown to be useful in trip analysis 
and sensitivity analysis. XTEND has been utilized in a classroom 
training exercise at Darlington, and this is detailed. 3 refs., 5 figs. 


29769 (INIS-mf-13961, [pp. 9]) A fuel cooling basis for 
critical safety parameter training. Reeves, D.B. (Reeves Tech- 
nologies, Rothesay, NB (Canada)); Stafford, D.L.; McCarthy, J.; 
Turner, S. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
762p. (CONF-9206428—: 32. Annual conference of the Canadian 
Nuclear Association, Saint John (Canada), 7-10 Jun 1992). In Pro- 
ceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 2. Order Number DE94635127. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Fuel Cooling course provides nuciear operations trainees 
with the supporting science fundamentals that form a basis for the 
the Critical Safety Parameters Refresher Training program. The 
course material builds knowledge logically, starting with thermalhy- 
draulic principles, and proceeding towards an understanding of the 
feedback effects associated with severe cooling upsets. Knowledge 
built in classroom lectures and discussions is reinforced with practi- 
cal simulator exercises, which provide an opportunity to understand 
fuel cooling processes that could occur during severe plant upsets. 
The simulator exercises are integrated with the classroom lectures 
so that each important section is followed by an associated simula- 
tor exercise. The simulator Instruction Facility provides a key role 
in assimilating the detailed fuel cooling transient data with the con- 
trol room panel displays and alarms associated with the actual 
Point Lepreau control room. 6 refs., 5 figs., 1 tab. 


29770 (INIS-mf—13961, [pp. 8]) Assessment of training ef- 
fectiveness: A trainer's perspective. Turner, S.P. (New 
Brunswick Electric Power Commission, Point Lepreau, NB 
(Canada). Point Lepreau Generating Station). Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. 762p. (CONF-9206428—: 32. 
Annual conference of the Canadian Nuclear Association, Saint 
John (Canada), 7-10 Jun 1992). In Proceedings of the 13. annual 
conference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

Effective auditing of nuclear power plant operator training is an 
important step in demonstrating assurance concerning overall oper- 
ator competence. To provide a valid assessment of total training 
effectiveness, it is very necessary that auditing address the whole 
training process, rather than just one single element of a structured 
training program. At Point Lepreau a process of continuous auditing 
has generated benefits in terms of enhanced student performance, 
program adaptability, a clearer focus on individual candidates’ 
needs, a more thorough objective analysis of performance data, 
and increased confidence in the effectiveness of training. 5 figs. 
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29771 (INIS-mf-13961, [pp. 10]) Technical requirements for 
simulator-based testing of candidates for authorization. Berez- 
nai, G.T. (Ontario Hydro, Toronto, ON (Canada)); Burns, R.S.; 
Hancock, G.A. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 762p. (CONF-9206428-: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The introduction of simulator-based testing of candidates by the 
AECB, as part of the authorization of nuclear operators and shift 
superintendents, is planned for the spring of 1993. The following 
are the four main technical requirements that a simulator must 
have for this purpose: reliability, the ability to perform the full range 
of exercises under a combination of normal and malfunction condi- 
tions, high fidelity in reproducing the appearance and response of 
the generating unit, facilities to record all the information necessary 
to evaluate the candidate’s actions. This paper outlines the steps 
being taken at Ontario Hydro to ensure that the training simulators 
will meet all of these technical requirements. 


29772 (INIS-mf—13961, [pp. 6]) Mechanical maintenance 
training program. Simpson, T.R. (New Brunswick Electric Power 
Commission, Point Lepreau, NB (Canada). Point Lepreau Generat- 
ing Station); McPartland, A.M.; Weeks, D.A.; Crawford, R.M.; 
Turner, S.P. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 762p. (CONF-9206428-: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Mechanical Maintenance training program at Point Lepreau 
Generating Station was designed to complement the practice of 
hiring journeymen. The program content, the work group training 
needs, and the individual training needs, were identified through 
consultation with experts in the subject, including the supervisor 
and foremen, from the Mechanical Maintenance Department. A cat- 
egorized list of all skills included in the training program, and a 
matrix identifying the training needs for each maintainer, were pro- 
duced. These lists are the tools used for planning and scheduling 
of Mechanical Maintenance training. Resources to deliver the train- 
ing are drawn from the Training Department, the Mechanical 
Maintenance Department, and outside sources. 2 figs. 
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29773 (CONF-900109-28) Overview of space power elec- 
tronic’s technology under the CSTI High Capacity Power 
Program. Schwarze, G.E. National Aeronautics and Space Admin- 
istration, Cleveland, OH (United States). Lewis Research Center. 
[1994]. 8p. Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC (United States); USDOE, Washington, DC 
(United States). DOE Contract Al03-86SF16310. From 7. sympo- 
sium on space nuclear power systems; Albuquerque, NM (United 
States); 7-11 Jan 1990. Order Number DE94051198. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Civilian Space Technology Initiative (CSTI) is a NASA Pro- 
gram targeted at the development of specific technologies in the 
areas of transportation, operations and science. Each of these 
three areas consists of major elements and one of the operation's 
elements is the High Capacity Power element. The goal of this ele- 
ment is to develop the technology base needed to meet the long 
duration, high capacity power requirements for future NASA initia- 
tives. The High Capacity Power element is broken down into 
several subelements that includes energy conversion in the areas 
of the free piston Stirling power converter and thermoelectrics, 
thermal management, power management, system diagnostics, 
and environmental compatibility and system's lifetime. A recent 
overview of the CSTi High capacity Power element and a descrip- 
tion of each of the program’s subelements is given by Winter 
(1989). The goals of the Power Management subelement are 





twofold. The first is to develop, test, and demonstrate high temper- 
ature, radiation-resistant power and control components and 
circuits that will be needed in the Power Conditioning, Control and 
Transmission (PCCT) subsystem of a space nuclear power system. 
The results obtained under this goal will also be applicable to the 
instrumentation and control subsystem of a space nuclear reactor. 
These components and circuits must perform reliably for lifetimes 
of 7-10 years. The second goal is to develop analytical models for 
use in computer simulations of candidate PCCT subsystems. Cir- 
cuits which will be required for a specific PCCT subsystem will be 
designed and built to demonstrate their performance and, also, to 
validate the analytical models and simulations. The tasks under the 
Power Management subelement will now be described in terms of 
objectives, approach and present status of work. 


29774 (CONF-910801-31) Status of NASA's Stirling Space 
Power Converter Program. Dudenhoefer, J.E.; Winter, J.M. Na- 
tional Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract Al03-86SF16310. From IECEC '91: 26th intersociety energy 
conversion engineering conference; Boston, MA (United States); 3- 
9 Aug 1991. Order Number DE94051196. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An overview is presented of the NASA Lewis Research Center 
Free-Piston Stirling Space Power Converter Technology Program. 
This work is being conducted under NASA's Civil Space Technol- 
ogy Initiative. The goal of the CSTI High Capacity Power Element 
is to develop the technology base needed to meet the long dura- 
tion, high capacity power requirements for future NASA space 
initiatives. Efforts are focused upon increasing system power out- 
put and system thermal and electric energy conversion efficiency at 
least fivefold over current SP-100 technology, and on achieving 
systems that are compatible with space nuclear reactors. This pa- 
per will discuss Stirling experience in Space Power Converters. 
Fabrication is nearly completed for the 1050 K Component Test 
Power Converter (CTPC); results of motoring tests of the cold end 
(525 K), are presented. The success of these and future designs is 
dependent upon supporting research and technology efforts includ- 
ing heat pipes, bearings, superalloy joining technologies, high 
efficiency alternators, life and reliability testing and predictive 
methodologies. This paper provides an update of progress in some 
of these technologies leading off with a discussion of free-piston 
Stirling experience in space. 


29775 (DTH-AEF-NT-4(rev.2)) Nuclear ship accidents, de- 
scription and analysis. Oelgaard, P.L. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Afd. for Elektrofysik. Mar 1993. 54p. 
Order Number DE94636595. Source: OSTI; NTIS; INIS. 

In this report available information on 44 reported nuclear ship 
events is considered. Of these 6 deals with U.S. ships and 38 with 
USSR ships. The ships are in almost all cases nuclear sub- 
marines. Only events that involve the sinking of vessels, the 
nuclear propulsion plants, radiation exposures, fires/explosions, 
sea-water leaks into the submarines and sinking of vessels are 
considered. Comments are made on each of the events, and at the 
end of the report an attempt is made to point out the weaknesses 
of the submarine designs which have resulted in the accidents. It is 
emphasized that some of the information of which this report is 
based, may be of dubious nature. Consequently some of the re- 
sults of the assessments made may not be correct. (au). 


29776 (GA-A-21592) Insulator seai final test report, TFE 
Verification Program. General Atomics, San Diego, CA (United 
States). Jun 1994. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-86SF16298. Order Number 
DE94017556. Source: OSTI; NTIS; INIS; GPO Dep. 

The program objective was to demonstrate the technology readi- 
ness of a Thermionic Fuel Element (TFE) suitable for use as the 
basic element in a thermionic reactor with electric power output in 
the 0.5 to 5.0 MW(e) range, and with a full-power life of 7 years. 
This report documents one portion of the testing program, that of 
the Insulator seals. The insulator seal isolates the space filled with 
gaseous fission products from the cesium filled interelectrode gap. 
It also assures that electrons flow from the collector of one cell to 
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the emitter of an axially adjacent cell. Fabrication, materials and 
testing information are presented. 


29777 (GA-A-21596) Thermionic Fuel Element perfor- 
mance: TFE Verification Program: Final test report. General 
Atomics, San Diego, CA (United States). Jun 1994. 112p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-86SF16298. Order Number DE94015764. Source: OSTI; 
NTIS; GPO Dep. 

The program objective is to demonstrate the technology readi- 
ness of a Thermionic Fuel Element (TFE) suitable for use as the 
basic element in a thermionic reactor with electric power output in 
the 0.5 to 5.0 MW(e) range, and a full power life of 7 years. A TFE 
was designed that met the reliability and lifetime requirements for a 
2 MW(e) conceptual reactor design. Analysis showed that this TFE 
could be used over the range of 0.5 to 5 megawatts. This was 
used as the basis for designing components for test and evalua- 
tion. The demonstration of a 7-year component lifetime capability 
was through the combined use of analytical models and acceler- 
ated, confirmatory tests in a fast test reactor. Iterative testing was 
performed in which the results of one test series led to evolutionary 
improvements in the next test specimens. The TFE components 
underwent screening and initial development testing in ex-reactor 
tests. Several design and materials options were considered for 
each component. As screening tests permitted, down selection 
occurred to very specific designs and materials. in parallel with ex- 
reactor testing, and fast reactor component testing, components 
were integrated into a TFE and tested in the TRIGA test reactor at 
GA. Realtime testing of partial length TFEs was used to test sup- 
port, alignment and interconnective TFE components, and to verify 
TFE performance in-reactor with integral cesium reservoirs. Real- 
time testing was also used to verify the relation between TFE 
performance and fueled emitter swelling, to test the durability of in- 
tercell insulation, to check temperature distributions, and to verify 
the adequacy over time of the fission gas venting channels. Predic- 
tions of TFE lifetime rested primarily on the accelerated component 
testing results, as correlated and extended to realtime by the use 
of analytical models. 


29778 (INIS-JP-021) Present state of development of nu- 
clear powered ships, 1993. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1993. 12ip. (In Japanese). Order Number 
DE94792716. Source: OSTI; NTIS; INIS. 

Nuclear powered ships possess the features of large power out- 
put, high speed, continuous navigation for long period, under water 
navigation and so on being realizable, accordingly, it is considered 
that they contribute largely to the future development of sea trans- 
port. The research and development of the nuclear powerd ship 
*’Mutsu’ was started in 1963. Mutsu was completed in 1991, and 
thereafter, through four experimental voyages for one year, the 
valuable technical data were able to be obtained. Based on them, 
the research on the design of improved marine nuclear reactor and 
the preparation of the simulation system for nuclear powered ship 
engineering are advanced. The decommissioning works for the 
Mutsu is carried out at Sekinehama Port, and the reactor room 
containing the reactor is expected to be with drawn in a lump. All 
the circumstances of the research and development of the neu- 
clear powered ship ’Mutsu’ are described. As the future nuclear 
powered ships, those for ocean scientific investigation, the devel- 
opment of arctic route, the resource transport in Arctic Circle and 
high speed transport for long distance are conceivable, and the re- 
searches on large marine reactor MRX, the reactor for deep sea 
ships DRX, the simulation system for nuclear powered ship engi- 
neering and the systems for putting nuclear powered ships to 
practical use are carried out. (K..). 


29779 (NASA-CR-4404) Lunar dust transport and potential 
interactions with power system components. Katzan, C.M.; Ed- 
wards, J.L. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. Nov 1991. 
36p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. Order 
Number DES94051208. Source: OSTI; NTIS; INIS; GPO Dep. 

The lunar surface is covered by a thick blanket of fine dust. This 
dust may be readily suspended from the surface and transported 
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by a variety of mechanisms. As a consequence, lunar dust can ac- 
cumulate on sensitive power components, such as photovoltaic 
arrays and radiator surfaces, reducing their performance. In addi- 
tion to natural mechanisms, human activities on the Moon will 
disturb significant amounts of lunar dust. Of all the mechanisms 
identified, the most serious is rocket launch and landing. The return 
of components from the Surveyor Ill provided a rare opportunity to 
observe the effects of the nearby landing of the Apollo 12 lunar 
module. The evidence proved that significant dust accumulation oc- 
curred on the Surveyor at a distance of 155 m. From available 
information on particle suspension and transport mechanisms, a 
series of models was developed to predict dust accumulation as a 
function of distance from the lunar module. The accumulation distri- 
bution was extrapolated to a future lunar lander scenario. These 
models indicate that accumulation is expected to be substantial 
even as far as 2 km from the landing site. Estimates of the perfor- 
mance penalties associated with lunar dust coverage on radiators 
and photovoltaic arrays are presented. Because of the lunar dust 
adhesive and cohesive properties, the most practical dust defen- 
sive strategy appears to be the protection of sensitive components 
from the arrival of lunar dust by location, orientation, or barriers. 


29780 (NASA-CR-185119) Analysis of the transient com- 
pressible vapor flow in heat pipe. Jang, J.H. (Wright State Univ., 
Dayton, OH (United States)); Faghri, A.; Chang, W.S. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center. Jul 1989. 9p. Sponsored by US- 
DOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract Al03-86SF16310. Order Number DE94051207. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The transient compressible one-dimensional vapor flow dynamics 
in a heat pipe is modeled. The numerical results are obtained by 
using the implicit non-iterative Beam-Warming finite difference 
method. The model is tested for simulated heat pipe vapor flow 
and actual vapor flow in cylindrical heat pipes. A good comparison 
of the present transient results for the simulated heat pipe vapor 
flow with the previous results of a two-dimensional numerical 
model is achieved and the steady state results are in agreement 
with the existing experimental data. The transient behavior of the 
vapor flow under subsonic, sonic, and supersonic speeds and high 
mass flow rates are successfully predicted. The one-dimensional 
model also describes the vapor flow dynamics in cylindrical heat 
pipes at high temperatures 


29781 (NASA-CR-185132) Mathematical modeling and 
analysis of heat pipe start-up from the frozen state. Jang, J.H. 
(Wright State Univ., Dayton, OH (United States)); Faghri, A.; 
Chang, W.S.; Mahefkey, E.T. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. Aug 1989. 11p. Sponsored by National Aeronautics and 
Space Administration, Washington, DC (United States);USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. Order 
Number DE94051200. Source: OSTI; NTIS; INIS; GPO Dep. 

The start-up process of a frozen heat pipe is described and a 
complete mathematical model for the start-up of the frozen heat 
pipe is developed based on the existing experimental data, which 
is simplified and solved numerically. The two-dimensional transient 
model for the wall and wick is coupled with the one-dimensional 
transient model for the vapor flow when vaporization and conden- 
sation occur at the interface. A parametric study is performed to 
examine the effect of the boundary specification at the surface of 
the outer wall on the successful start-up from the frozen state. For 
successful start-up, the boundary specification at the outer wall 
surface must melt the working substance in the condenser before 
dry-out takes place in the evaporator. 


29782 (NASA-CR-185285) One- and two-dimensional Stir- 
ling machine simulation using experimentally generated 
reversing flow turbuulence models. Goldberg, L.F. (Univ. of Min- 
nesota, Minneapolis, MN (United States)). National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center. Aug 1990. 198p. Sponsored by National Aero- 
nautics and Space Administration, Washington, DC (United 
States);USDOE, Washington, DC (United States). DOE Contract 
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Al03-86SF16310. Order Number DE94051197. Source: 
NTIS; INIS; GPO Dep. 

The activities described in this report do not constitute a contin- 
uum but rather a series of linked smaller investigations in the 
general area of one- and two-dimensional Stirling machine 
simulation. The initial impetus for these investigations was the de- 
velopment and construction of the Mechanical Engineering Test Rig 
(METR) under a grant awarded by NASA to Dr. Terry Simon at the 
Department of Mechanical Engineering, University of Minnesota. 
The purpose of the METR is to provide experimental data on oscil- 
lating turbulent flows in Stirling machine working fluid flow path 
components (heater, cooler, regenerator, etc.) with particular em- 
phasis on laminar/turbulent flow transitions. Hence, the initial goals 
for the grant awarded by NASA were, broadly, to provide computer 
simulation backup for the design of the METR and to analyze the 
results produced. This was envisaged in two phases: First, to ap- 
ply an existing one-dimensional Stirling machine simulation code to 
the METR and second, to adapt a two-dimensional fluid mechanics 
code which had been developed for simulating high Rayleigh num- 
ber buoyant cavity flows to the METR. The key aspect of this latter 
component was the development of an appropriate turbulence 
model suitable for generalized application to Stirling simulation. A 
final-step was then to apply the two-dimensional code to an exist- 
ing Stirling machine for which adequate experimental data exist. 
The work described herein was carried out over a period of three 
years on a part-time basis. Forty percent of the first year’s funding 
was provided as a match to the NASA funds by the Underground 
Space Center, University of Minnesota, which also made its com- 
puting facilities available to the project at no charge. 


OSTI; 


29783 (NASA-CR-187053) Cooldown and frozen start-up 
behavior of a grooved water heat pipe. Jang, J.H. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center. Dec 1990. 7p. Sponsored by US- 
DOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract Al03-86SF16310. (CONF-910318-17: 2. American Society of 
Mechanical Engineers (ASME)/Japan Solar Energy Society 
(JSES)/Japan Society of Mechanical Engineers (JSME) interna- 
tional solar energy conference, Reno, NV (United States), 17-22 
Mar 1991). Order Number DE94051198. Source: OSTI; NTIS; 
GPO Dep. 

A grooved water heat pipe was tested to study its characteristics 
during the cool-down and start-up periods. The water heat pipe 
was cooled down from the ambient temperature to below the freez- 
ing temperature of water. During the cool-down, isothermal 
conditions were maintained at the evaporator and adiabatic sec- 
tions until the working fluid was frozen. When water was frozen 
along the entire heat pipe, the heat pipe was rendered inactive. 
The start-up of the heat pipe from this state was investigated under 
several different operating conditions. The results show the exis- 
tence of large temperature gradients between the evaporator and 
the condenser, and the moving of the melting front of the working 
fluid along the heat pipe. Successful start-up was achieved for 
some test cases using partial gravity assist. The start-up behavior 
depended largely on the operating conditions. 


29784 (NASA-CR-187155) Analog synthesized fast-variable 
linear load. Niedra, J.M. (Sverdrup Technology, Inc., Brook Park, 
OH (United States). Lewis Research Center Group). National Aero- 
nautics and Space Administration, Cleveland, OH (United States). 
Lewis Research Center. Jul 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Con- 
tract Al03-86SF16310. Contract NAS3-25266. Order Number 
DE94051255. Source: OSTI; NTIS; GPO Dep. 

A several kilowatt power level, fast-variable linear resistor has 
been synthesized by using analog components to control the con- 
ductance of power MOSFETs. Risetimes observed have been as 
short as 500 ns with respect to the control signal and 1 to 2 ys 
with respect to the power source voltage. A variant configuration of 
this load that dissipates a constant power set by a control signal is 
indicated. Replacement of the MOSFETs by SITs to increase power 
handling, speed and radiation hardness is discussed. 
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29785 (NASA-CR-189127) Fluid mechanics experiments in 
oscillatory flow. Volume 1. Seume, J. (Univ. of Minnesota, Min- 
neapolis, MN (United States)); Friedman, G.; Simon, T.W. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center. Mar 1992. 146p. Sponsored by 
USDOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract Al03-86SF16310. Order Number DE94051209. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Results of a fluid mechanics measurement program is oscillating 
flow within a circular duct are present. The program began with a 
survey of transition behavior over a range of oscillation frequency 
and magnitude and continued with a detailed study at a single op- 
erating point. Such measurements were made in support of Stirling 
engine development. Values of three dimensionless parameters, 
Remax, Rew, and Ap, embody the velocity amplitude, frequency of 
oscillation and mean fluid displacement of the cycle, respectively. 
Measurements were first made over a range of these parameters 
which included operating points of all Stirling engines. Next, a case 
was studied with values of these parameters that are representa- 
tive of the heat exchanger tubes in the heater section of NASA's 
Stirling cycle Space Power Research Engine (SPRE). Measure- 
ments were taken of the axial and radical components of 
ensembie-averaged velocity and rms-velocity fluctuation and the 
dominant Reynokis shear stress, at various radial positions for 
each of four axial stations. In each run, transition from laminar to 
turbulent flow, and in reverse, were identified and sufficient data 
was gathered to propose the transition mechanism. Models of lami- 
nar and turbulent boundary layers were used to process the data 
into wall coordinates and to evaluate skin friction coefficients. Such 
data aids in validating computational models and is useful in com- 
paring oscillatory flow characteristics to those of fully-developed 
steady flow. Data were taken with a contoured entry to each end of 
the test section and with flush square inlets so that the effects of 
test section inlet geometry on transition and turbulence are docu- 
mented. The following is presented in two-volumes. Volume | 
contains the text of the report including figures and supporting ap- 
pendices. Volume Il contains data reduction program listings and 
tabulated data (including its graphical presentation). 


29786 (NASA-CR-189135) A feasibility assessment of 
magnetic bearings for free-piston Stirling space power con- 
verters. Curwen, P.W. (Mechanical Technology Inc., Latham, NY 
(United States)); Rao, D.K.; Wilson, D.S. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis 
Research Center. Jun 1992. 97p. Sponsored by National Aeronau- 
tics and Space Administration, Washington, DC (United 
States); USDOE, Washington, DC (United States). DOE Contract 
Al03-86SF16310. (MTF-91TR53). Order Number DE94051199. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes work performed by Mechanical Technology 
Incorporated (MTI) under NASA Contract NAS3-26061, “A Feasibil- 
ity Assessment of Magnetic Bearings for Free-Piston Stirling Space 
Engines.” The work was performed over the period from July 1990 
through August 1991. The objective of the effort was to assess the 
feasibility and efficacy of applying magnetic bearings to free-piston 
Stirling-cycle power conversion machinery of the type currently be- 
ing evaluated for possible use in future long-term space missions. 


29787 (NASA-CR-189173) A study of start-up characteris- 
tics of a potassium heat pipe from the frozen state. Jang, J.H. 
National Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. Apr 1992. 8p. Sponsored 
by USDOE, Washington, DC (United States);National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-920804-29: 28. national heat 
transfer conference, San Diego, CA (United States), 9-12 Aug 
1992). Order Number DE94051195. Source: OSTI; NTIS; GPO 
Dep 


The start-up characteristics of a potassium heat pipe were stud- 
ied both analytically and experimentally. Using the radiation heat 
transfer mode the heat pipe was tested in a vacuum chamber. The 
transition temperature calculated for potassium was then compared 
with the experimental results of the heat pipe with various heat in- 
puts. These results show that the heat pipe was inactive until it 


reached the transition temperature. In addition, during the start-up 
period, the evaporator experienced dry-out with a heat input 
smaller than the capillary limit calculated at the steady state. How- 
ever, when the working fluid at the condenser was completely 
melted, the evaporator was rewetted without external aid. The 
start-up period was significantly reduced with a large heat input. 


29788 (NASA-TM-87040) Performance analysis of radiation 
cooled dc transmission lines for high power space systems. 
Schwarze, G.E. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
3ip. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-850808-34: 20. intersociety energy conversion engineering 
conference, Miami Beach, FL (United States), 18-23 Aug 1985). 
Order Number DE94051213. Source: OSTI; NTIS; GPO Dep. 

As space power levels increase to meet mission objectives and 
also as the transmission distance between power source and load 
increases, the mass, volume, power loss, and operating voltage 
and temperature become important system design considerations. 
This analysis develops the dependence of the specific mass and 
percent power loss on the power and voltage levels, transmission 
distance, operating temperature and conductor material properties. 
Only radiation cooling is considered since the transmission line is 
assumed to operate in a space environment. The results show that 
the limiting conditions for achieving low specific mass, percent 
power loss, and volume for a space type dc transmission line are 
the permissible transmission voltage and operating temperature. 
Other means to achieve low specific mass includes the judicious 
choice of conductor materials. The results of this analysis should 
be immediately applicable to power system trade-off studies includ- 
ing comparisons with ac transmission systems. 


29789 (NASA-TM-87172) Modifications of system for 
elevated temperature tensile testing and stress-strain mee 
surement of metal matrix composites. Diaz, J.O. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center. [1994]. 20p. Sponsored by US- 
DOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract Al03-86SF16310. (CONF-8511176-2: 1. symposium on 
testing technology of metal matrix composites, Nashville, TN 
(United States), 18 Nov 1985). Order Number DE94051228. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Composites consisting of tungsten alloy wires in superalloy ma- 
trices are being studied because they offer the potential for 
increased strength compared to current materials used at tempera- 
tures up to a least 1093°C (2000°F). Previous research at the 
NASA Lewis Research Center and at other laboratories in the 
U.S., Europe, and Japan has demonstrated laboratory feasibility for 
fiber reinforced superalloys (FRS). The data for the mechanical 
and physical properties used to evaluate candidate materials is lim- 
ited and a need exists for a more detailed and complete data base. 
The focus of this work was to develop a test procedure to provide 
a more complete FRS data base to quantitatively evaluate the 
composite’s potential for component applications. This paper will 
describe and discuss the equipment and procedures under devel- 
opment to obtain elevated temperature tensile stress-strain, 
strength and modulus data for the first generation of tungsten rein- 
forced superalloy composite (TFRS) materials. Tensile stress-strain 
tests were conducted using a constant crosshead speed tensile 
testing machine and a modified load-strain measuring apparatus. 
Elevated temperature tensile tests were performed using a resis- 
tance wound commercial furnace capable of heating tests 
specimens up to 1093°C (2000°F). Tensile stress-strain data were 
obtained for hollow tubular stainless steel specimens serving as a 
prototype for future composite specimens. 


29790 (NASA-TM-88842) Creep properties of PWC-11 base 
metal and weldments as affected by heat treatment. Titran, 
R.H. (Lewis Research Center, Cleveland, OH (United States)); 
Moore, T.J.; Grobstein, T.L. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 18p. Sponsored by National Aeronautics and Space 
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Administration, Washington, DC (United States); USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-8603231—1: TMS-AIME annual meeting on alternate alloy- 
ing for environmental resistance, New Orleans, LA (United States), 
2-6 Mar 1986). Order Number DE94051240. Source: OSTI; NTIS; 
GPO Dep. 

In a preliminary study using single specimens for each condition, 
PWC-11 (a niobium-base alloy with a nominal composition of Nb- 
1%Zr-0.1%C) was creep tested at 1350 K and 40 MPa. Base 
metal specimens and specimens with transverse electrode beam 
welds were tested with and without a 1000 hr, 1350 K aging treat- 
ment prior to testing. In the annealed condition (1 hr at 1755 K + 2 
hr at 1475 K), the base metal exhibited superior creep strength 
compared to the aged condition, reaching 1 percent strain in 3480 
hr. A 1000 hr, 1350 K aging treatment prior to creep testing had a 
severe detrimental effect on creep strength of the base metal and 
transverse electron beam weldments, reducing the time to attain 1 
percent strain by an order of magnitude. Extrapolated temperature 
compensated creep rates indicate that the present heat of PWC-11 
may be four times as creep resistance as similarly tested Nb-1%Zr. 
The extrapolated stress to achieve 1 percent creep strain in 7 yr at 
1350 K is 0.6 MPa for annealed Nb-1%Zr and 2.8 MPa for 
annealed and aged PWC-11 base metal with and without a trans- 
verse electron beam weld. 


29791 (NASA-TM-88876) Alternative power generation 
concepts for space. Brandhorst, H.W. Jr. (Lewis Research Cen- 
ter, Cleveland, OH (United States)); Juhasz, A.J.; Jones, B.I. 
National Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 19p. Sponsored 
by USDOE, Washington, DC (United States);National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-8609216-2: 5. conference on 
photovoltaic generators in space, Noordwijk (Netherlands), 30 Sep 
- 4 oct 1986). Order Number DE94051238. Source: OSTI; NTIS; 
INIS; GPO Dep. 

With the advent of the NASA Space Station, there has emerged 
a general realization that large quantities of power in space are 
necessary and, in fact, enabling. This realization has led to the ex- 
amination of alternative options to the ubiquitous solar array/battery 
power system. Several factors led to the consideration of solar dy- 
namic and nuclear power systems. These include better scaling to 
high power levels, higher efficiency conversion and storage sub- 
systems, and lower system specific mass. The objective of this 
paper is to present the results of trade and optimization studies 
that high-light the potential of solar and nuclear dynamic systems 
relative to photovoltaic power systems. 


29792 (NASA-TM-88974) Fatigue failure of regenerator 
screens in a high frequency Stirling engine. Hull, D.R.; Alger, 
D.L.; Moore, T.J.; Sheuermann, C.M. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis Re- 
search Center. Mar 1987. 20p. Sponsored by USDOE, Washington, 
DC (United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
Order Number DE94051261. Source: OSTI; NTIS; GPO Dep. 
Failure of Stirling Space Power Demonstrator Engine (SPDE) 
regenerator screens was investigated. After several hours of opera- 
tion the SPDE was shut down for inspection and upon removal of 
the regenerator screens, debris of an unknown origin was discov- 
ered along with considerable cracking of the screens in localized 
areas. Metallurgical analysis of the debris determined it to be 
cracked-off-deformed pieces of the 41 pm thickness Type 304 
Stainless steel wire screen. Scanning electron microscopy of the 
cracked screens revealed failures occurring at wire crossovers and 
fatigue striations on the fracture surface of the wires. Thus, the 
screen failure can be characterized as a fatigue failure of the 
wires. The crossovers were determined to contain a 30 percent 
reduction in wire thickness and a highly worked microstructure oc- 
curring from the manufacturing process of the wire screens. Later it 
was found that reduction in wire thickness occurred because the 
screen fabricator had subjected the screen to a light cold-roll pro- 
cess after weaving. Installation of this screen left a clearance in the 
regenerator allowing the screens to move. The combined effects of 
the reduction in wire thickness, stress concentration (caused by 
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screen movement), and highly worked microstructure at the wire 
crossovers led to the fatigue failure of the screens. 


29793 (NASA-TM-89832) 1987 Overview of the free-piston 
Stirling technology for space power application. Slaby, J.G.; 
Alger, D.L. National Aeronautics and Space Administration, Cleve- 
land, OH (United States). Lewis Research Center. [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-870804-53: 22. 
intersociety energy conversion engineering conference, Philadel- 
phia, PA (United States), 10-14 Aug 1987). Order Number 
DE94051259. Source: OSTI; NTIS; GPO Dep. 

An overview is presented of the National Aeronautics and Space 
Administration (NASA) Lewis Research Center free-piston Stirling 
engine activities directed toward space-power application. Free- 
piston Stirling technology is applicable for both solar and nuclear 
powered systems. As such, NASA Lewis serves as the project 
office to manage the newly initiated NASA SP-100 Advanced Tech- 
nology Program. This 5-yr program provides the technology thrust 
for providing significant component and subsystem options for in- 
creased efficiency, reliability and survivability, and power output 
growth at reduced specific mass. One of the major elements of the 
program is the development of advanced power conversion con- 
cepts of which the Stirling cycle is a viable growth candidate. 
Under this program the status of the 25 kWe opposed-piston 
Space Power Demonstrator Engine (SPDE) is presented. Included 
in the SPDE discussion are comparisons between predicted and 
experimental engine performance, enhanced performance resulting 
from regenerator modification, increased operating stroke brought 
about by isolating the gas bearing flow between the displacer and 
power piston, identifying excessive energy losses and recommend- 
ing corrective action, and a better understanding of linear alternator 
design and operation. Technology work is also conducted on heat 
exchanger concepts, both design and fabrication, to minimize the 
number of joints as well as to enhance performance. Design pa- 
rameters and conceptual design features are also presented for a 
25 kWe, single-cylinder free-piston Stirling space-power converter. 
A cursory comparison is presented showing the mass benefits that 
a Stirling system has over a Brayton system for the same peak 
temperature and output power. 


29794 (NASA-TM-89863) Speculations on future opportu- 
nities to evolve Brayton powerplants aboard the space station. 
English, R.E. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
28p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-870102-35: 4. symposium on space nuclear power sys- 
tems, Albuquerque, NM (United States), 12-16 Jan 1987). Order 
Number DE94051258. Source: OSTI; NTIS; GPO Dep. 

The Space Station provides a unique, low-risk environment in 
which to evolve new capabilities. In this way, the Station will grow 
in capacity, in its range of capabilities, and in its economy of oper- 
ation as a laboratory, as a center for materials processing, and as 
a center for space operations. Although both Rankine and Brayton 
cycles, two concepts for solar-dynamic power generation, now 
compete to power the Station, this paper confines its attention to 
the Brayton cycle using a mixture of He and Xe as its working 
fluid. Such a Brayton powerplant to supply the Station’s increasing 
demands for both electric power and heat has the potential to 
gradually evolve higher and higher performance by exploiting 
already-evolved materials (ASTAR-811C and molten-Li heat stor- 
age), its peak cycle temperature rising ultimately to 1500 K. 
Adapting the Station to exploit long tethers (200 to 300 km long) 
could yield large increases in payloads to LEO, to GEO, and to 
distant destinations in the solar system. Such tethering of the 
Space Station would not only require additional power for electric 
propulsion but also would so increase nuclear safety that nuclear 
powerplants might provide this power. From an 8000-kWt SP-100 
reactor, thermoelectric power generation could produce 300 kWe, 
or adapted solar-Brayton cycle, 2400 to 2800 kWe. 


29795 (NASA-TM-89911) A study of Schwarz converters 
for nuclear powered spacecraft. Stuart, T.A. (Univ. of Toledo, OH 





(United States)); Schwarze, G.E. National Aeronautics and Space 
Administration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(AIAA-87-9314; CONF-870804—52: 22. intersociety energy conver- 
sion engineering conference, Philadelphia, PA (United States), 
10-14 Aug 1987). Order Number DE94051237. Source: OSTI; 
NTIS; GPO Dep. 

High power space systems which use low dc voltage, high cur- 
rent sources such as thermoelectric generators, will most likely 
require high voltage conversion for transmission purposes. This 
study considers the use of the Schwarz resonant converter for use 
as the basic building block to accomplish this low-to-high voltage 
conversion for either a de or an ac spacecraft bus. The Schwarz 
converter has the important assets of both inherent fault tolerance 
and resonant operation and parallel operation in modular form is 
possible. A regulated de spacecraft bus requires only a single 
stage converter while a constant frequency ac bus requires a 
cascaded Schwarz converter configuration. If the power system re- 
quires constant output power from the de generator, then a second 
converter is required to route unneeded power to a ballast load. 


29796 (NASA-TM—100190) High temperature radiator mate- 
rials for applications in the low Earth orbital environment. 
Rutledge, S.K. (Lewis Research Center, Cleveland, OH (United 
States)); Banks, B.A.; Mirtich, M.J.; Lebed, R.; Brady, J.; Hotes, D.; 
Kussmaul, M. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
18p. Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-870438-41: 
Spring meeting of the Materials Research Society, Anaheim, CA 
(United States), 21-25 Apr 1987). Order Number DE94051246. 
Source: OSTI; NTIS; GPO Dep. 

Radiators must be constructed of materials which have high 
emittance in order to efficiently radiate heat from high temperature 
space power systems. In addition, if these radiators are to be used 
for applications in the low Earth orbital environment, they must not 
be detrimentally affected by exposure to atomic oxygen. Four ma- 
terials selected as candidate radiator materials 304 stainless steel, 
copper, titanium-6% aluminum-4% vanadium (Ti-6%AI-4%V), and 
niobium-1% zirconium (Nb-1%Zr) were surface modified by acid 
etching, heat treating, abrading, sputter texturing, electrochemical 
etching, and combinations of the above in order to improve their 
emittance. Combination treatment techniques with heat treating as 
the second treatment provided about a factor of two improvement 
in emittance for 304 stainless steel, Ti-6%AI-4%V, and Nb-1%Zr. A 
factor of three improvement in emittance occurred for discharge 
chamber sputter textured copper. Exposure to atomic oxygen in RF 
plasma asher did not significantly change the emittance of those 
samples that had been heat treated as part of their texturing pro- 
cess. An evaluation of oxygen penetration is needed to understand 
how oxidation affects the mechanical properties of these materials 
when heat treated. 


29797 (NASA-TM—100221) Progress toward the evolution 
of a Stirling Space Engine. Alger, D.L. (Lewis Research Center, 
Cleveland, OH (United States)). National Aeronautics and Space 
Administration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 14p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States); USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-880241-3: Society of Automotive Engineers (SAE) interna- 
tional congress and exposition, Detroit, Mi (United States), 29 Feb 
- 4 mar 1988). Order Number DE94051244. Source: OSTI; NTIS; 
GPO Dep. 

Following the successful testing of the 25 kWe Space Power 
Demonstrator (SPD) engine in 1985, a Stirling Space Engine 
(SSE) technology advancement program was initiated. The pro- 
gram’s objective was to advance free-piston Stirling engine/ 
alternator technology sufficiently so that a Stirling engine system 
may become a viable candidate for space power applications. Evo- 
lution of the SSE technology is planned to occur at three different 
engine heater temperature levels: 650, 1050, and 1300 K. These 
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temperatures define three phases of technology development with 
the first phase involving the 650 K SPD engine. Technology devel- 
opment of the 650 K engine and preliminary design of the 1050 K 
engine will be discussed in this paper. 


29798 (NASA-TM—100241) SPRE | Free-Piston Stirling En- 
gine Testing at NASA Lewis Research Center. Cairelli, J.E. 
National Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 14p. Sponsored 
by National Aeronautics and Space Administration, Washington, 
DC (United States); USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-880457-5: 10. annual American 
Society of Mechanical Engineers solar energy conference, Denver, 
CO (United States), 10-14 Apr 1988). Order Number DE94051243. 
Source: OSTI; NTIS; GPO Dep. 

As part of the NASA funded portion of the SP-100 Advanced 
Technology Program the Space Power Research Engine (SPRE |) 
was designed and built to serve as a research tool for evaluation 
and development of advanced Stirling engine concepts. The SPRE 
| is designed to produce 12.5 kW electrical power when operated 
with helium at 15 MPa and with an absolute temperature ratio of 
two. The engine is now under test in a new test facility which was 
designed and built at NASA LeRC specifically to test the SPRE I. 
This paper describes the SPRE |, the NASA test facility, the initial 
SPRE | test results, and future SPRE | test plans. 


29799 (NASA-TM—100838) Power systems for production, 
construction, life support, and operations in space. Sovie, R.J. 
National Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 15p. Sponsored 
by USDOE, Washington, DC (United States);National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-880843—-4: SPACE '88: engi- 
neering construction and operations in space, Albuquerque, NM 
(United States), 29-31 Aug 1988). Order Number DE94051212. 
Source: OSTI; NTIS; GPO Dep. 

As one looks forward to mankind’s future in space, it becomes 
obvious that unprecedented amounts of power will be required for 
the exploration, colonization, and exploitation of space. Activities 
envisioned include interplanetary travel, LEO to GEO transport 
using electric propulsion, lunar and Mars bases, advanced commu- 
nications, planetary surface rovers, mining, construction, and 
manufacturing in space or at planetary surfaces. Power levels re- 
quired for these applications vary from a few kilowatts (kWe) to 4 
or 5 megawatts (MW.) electric. Significant advancements must be 
made over the present state of space power technology in order to 
enable or significantly enhance these missions. The purpose of this 
paper is to discuss the advanced power system technologies being 
pursued by NASA to fulfill these future needs. Technologies dis- 
cussed will include photovoltaic, solar dynamic, and nuclear power 
systems. 


29800 (NASA-TM-100894) Arc-textured metal surfaces for 
high thermal emittance space radiators. Banks, B.A. (Lewis Re- 
search Center, Cleveland, OH (United States)); Rutledge, S.K.; 
Mirtich, M.J.; Behrend, T.; Hotes, D.; Kussmaul, M.; Barry, J.; Stid- 
ham, C.; Stueber, T.; DiFilippo, F. National Aeronautics and Space 
Administration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-880488-9: 15. international conference on metallurgical 
coatings, San Diego, CA (United States), 11-15 Apr 1988). Order 
Number DE94051227. Source: OSTI; NTIS; INIS; GPO Dep. 
Carbon arc electrical discharges struck across the surfaces of 
metals such as Nb-1% Zr, alter the morphology to produce a high 
thermal emittance surface. Metal from the surface and carbon from 
the arc electrode vaporize during arcing, and then condense on the 
metal surface to produce a microscopically rough surface having a 
high thermal emittance. Quantitative spectral reflectance measure- 
ments from 0.33 to 15 um were made on metal surfaces which 
were carbon arc treated in an inert gas environment. The resulting 
spectral reflectance data were then used to calculate thermal emit- 
tance as a function of temperature for various methods of arc 
treatment. The results of arc treatment on various metals are pre- 
sented for both ac and de arcs. Surface characterization data, 
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including thermal emittance as a function of temperature, scanning 
electron microscopy, and atomic oxygen durability, are also pre- 
sented. Ac arc texturing was found to increase the thermal 
emittance at 800 K from 0.05. to 0.70. 


29801 (NASA-TM-100946) Refractory metal alloys and 
composites for space power systems. Stephens, J.R.; Petrasek, 
D.W.; Titran, R.H. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
3ip. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-880408-48: Spring meeting of the Materials Research So- 
ciety, Reno, NV (United States), 4-9 Apr 1988). Order Number 
DE94051226. Source: OSTI; NTIS; INIS; GPO Dep. 

Space power requirements for future NASA and other United 
States missions will range from a few kilowatts to megawatts of 
electricity. Maximum efficiency is a key goal of any power system 
in order to minimize weight and size so that the space shuttle may 
be used a minimum number of times to put the power supply into 
orbit. Nuclear power has been identified as the primary power 
source to meet these high levels of electrical demand. One method 
to achieve maximum efficiency is to operate the power supply, en- 
ergy conversion system, and related components at relatively high 
temperatures. NASA Lewis Research Center has undertaken a re- 
search program on advanced technology of refractory metal alloys 
and composites that will provide base line information for space 
power systems in the 1900’s and the 21st century. Basic research 
on the tensile and creep properties of fibers, matrices, and com- 
posites will be discussed. 


29802 (NASA-TM-101342) Materials technology assess- 
ment for a 1050 K Stirling Space Engine design. Scheuermann, 
C.M.; Dreshfiekd, R.L.; Gaydosh, D.J.; Kiser, J.D.; MacKay, R.A.; 
McDanels, D.L.; Petrasek, D.W.; Vannucci, R.D.; Bowles, K.J.; 
Watson, G.K. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. Oct 1988. 
34p. Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States);USDOE, Washington, DC 
(United States). DOE Contract Al03-86SF16310. Order Number 
DE94051225. Source: OSTI; NTIS; GPO Dep. 

An assessment of materials technology and proposed materials 
selection was made for the 1050 K (superalloy) Stirling Space En- 
gine design. The objectives of this assessment were to evaluate 
previously proposed materials selections, evaluate the current 
state-of-the-art materials, propose potential alternate materials se- 
lections and identify research and development efforts needed to 
provide materials that can meet the stringent system requirements. 
This assessment generally reaffirmed the choices made by the 
contractor; however, in many cases alternative choices were 
described and suggestions for needed materials and fabrication re- 
search and development were made. 


29803 


(NASA-TM-—101948) The emittance of space radiator 
materials measured at elevated temperatures. Mirtich, M.J. 
(Lewis Research Center, Cleveland, OH (United States)); DiFilippo, 
F.; Barry, J.; Kussmaul, M. National Aeronautics and Space Ad- 


ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 14p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States); USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-880488-8: 15. international conference on metallurgical 
coatings, San Diego, CA (United States), 11-15 Apr 1988). Order 
Number DE94051224. Source: OSTI; NTIS; GPO Dep. 

The spectral emittances of textured space radiator materials be- 
tween 1.7 and 14.7 um have been evaluated at room temperature 
and elevated temperature (630°C) in air. Heating in air caused a 
permanent increase in spectral emittance for all materials tested: 
HCVion beam textured 304 stainless steel, untextured Ti (6 percent 
Al, 4 percent V), and sandblasted Ti (6 percent Al, 4 percent V). 
Changes in the surface chemistry and/or surface morphology of 
these materials were also observed. Elevated temperature spectral 
emittance was measured in an argon atmosphere and compared to 
the measurements in air. Similarity between the room temperature 
and elevated temperature spectral emittance measurements was 
also investigated, and limited agreement was found. 
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29804 (NASA-TM-—101956) Free-piston Stirling technology 
for space power. Slaby, J.G. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 20p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-8906169-3: International Astronautics Federation (IAF) 
conference on space power, Cleveland, OH (United States), 5-7 
Jun 1989). Order Number DE94051235. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An overview is presented of the NASA Lewis Research Center 
free-piston Stirling engine activities directed toward space power. 
This work is being carried out under NASA's new Civil Space 
Technology Initiative (CSTI). The overall goal of CSTI’s High Ca- 
pacity Power element is to develop the technology base needed to 
meet the long duration, high capacity power requirements for future 
NASA space missions. The Stirling cycle offers an attractive power 
conversion concept for space power needs. Discussed in this pa- 
per is the completion of the Space Power Demonstrator Engine 
(SPDE) testing - culminating in the generation of 25 kW of engine 
power from a dynamically-balanced opposed-piston Stirling engine 
at a temperature ratio of 2.0. Engine efficiency was approximately 
22 percent. The SPDE recently has been divided into two separate 
single-cylinder engines, called Space Power Research Engines 
(SPRE), that now serve as test beds for the evaluation of key tech- 
nology disciplines. These disciplines include hydrodynamic gas 
bearings, high-efficiency linear alternators, space qualified heat 
pipe heat exchangers, oscillating flow code validation, and engine 
loss understanding. The success of the SPDE at 650 K has 
resulted in a more ambitious Stirling endeavor - the design, fabri- 
cation, test and evaluation of a designed-for-space 25 kW per 
cylinder Stirling Space Engine (SSE). The SSE will operate at a 
hot metal temperature of 1050 K using superalloy materials. This 
design is a low temperature confirmation of the 1300 K design. It is 
the 1300 K free-piston Stirling power conversion system that is the 
ultimate goal; to be used in conjunction with the SP-100 reactor. 
The approach to this goal is in three temperature steps. However, 
this paper concentrates on the first two phases of this program - 
the 650 K SPDE and the 1050 K SSE. 


29805 (NASA-TM—102044) Results from baseline tests of 
the SPRE | and comparison with code model predictions. 
Cairelli, J.E. (National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center); Geng, 
S.M.; Skupinski, R.C. National Aeronautics and Space Administra- 
tion, Cleveland, OH (United States). Lewis Research Center. 
[1994]. 13p. Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC (United States); USDOE, Washington, DC 
(United States). DOE Contract Al03-86SF16310. (CONF-890815— 
32: 24. intersociety energy conversion engineering conference, 
Arlington, VA (United States), 6-11 Aug 1989). Order Number 
DE94051267. Source: OSTI; NTIS; GPO Dep. 

The Space Power Research Engine (SPRE), a free-piston Stir- 
ling engine with linear alternator, is being tested at the NASA 
Lewis Research Center as part of the Civil Space Technology Ini- 
tiative (CSTI) as a candidate for high capacity space power. This 
paper presents results of base-line engine tests at design and off- 
design operating conditions. The test results are compared with 
code model predictions. 


29806 (NASA-TM-102057) Two-dimensional numerical sim- 
ulation of a Stirling engine heat exchanger. Ibrahim, M.B. 
(Cleveland State Univ., OH (United States)); Tew, R.C.; Dudenhoe- 
fer, J.E. National Aeronautics and Space Administration, Cleveland, 
OH (United States). Lewis Research Center. [1994]. 11p. Spon- 
sored by National Aeronautics and Space Administration, 
Washington, DC (United States);USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-890815-31: 24. 
intersociety energy conversion engineering conference, Arlington, 
VA (United States), 6-11 Aug 1989). Order Number DE94051268. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the first phase of an effort to develop multi- 
dimensional models of Stirling engine components; the ultimate 
goal is to model an entire engine working space. More specifically, 
this paper describes parallel plate and tubular heat exchanger 





models with emphasis on the central part of the channel (i.e., 
ignoring hydrodynamic and thermal end effects). The model as- 
sumes: Laminar, incompressible flow with constant thermophysical 
properties. In addition, a constant axial temperature gradient is im- 
posed. The governing equations, describing the model, have been 
solved Crack-Nicloson finite-difference scheme. Model predictions 
have been compared with analytical solutions for oscillating/ 
reversing flow and heat transfer in order to check numerical accu- 
racy. The simplifying assumptions will later be relaxed to permit 
modeling of incompressible, laminar/turbulent flow that occurs in 
Stirling heat exchanger. Excellent agreement has been obtained for 
the model predictions with analytical solutions available for both 
flow in circular tubes and between parallel plates. Also the heat 
transfer computational results are in good agreement with the heat 
transfer analytical results for parallel plates. 


29807 (NASA-TM-102059) CSTI high capacity power. Win- 
ter, J.M. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
20p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-890815—30: 24. intersociety energy conversion engineering 
conference, Arlington, VA (United States), 6-11 Aug 1989). Order 
Number DE94051263. Source: OSTI; NTIS; GPO Dep. 

The SP-100 program was established in 1983 by DOD, DOE, 
and NASA as a joint program to develop the technology necessary 
for space nuclear power systems for military and civil application. 
During FY86 and 87, the NASA SP-100 Advanced Technology Pro- 
gram was devised to maintain the momentum of promising 
technology advancement efforts started during Phase | of SP-100 
and to strengthen, in key areas, the chances for successful devel- 
opment and growth capability of space nuclear reactor power 
systems for future space applications. In FY88, the Advanced 
Technology Program was incorporated into NASA’s new Civil 
Space Technology Initiative (CSTI). The CSTI Program was estab- 
lished to provide the foundation for technology development in 
automation and robotics, information, propulsion, and power. The 
CSTI High Capacity Power Program builds on the technology ef- 
forts of the SP-100 program, incorporates the previous NASA 
SP-100 Advanced Technology project, and provides a bridge to 
NASA Project Pathfinder. The elements of CSTI High Capacity 
Power development include Conversion Systems, Thermal 
Management, Power Management, System Diagnostics, and Envi- 
ronmental Interactions. Technology advancement in all areas, 
including materials, is required to assure the high reliability and 7 
to 10 year lifetime demanded for future space nuclear power sys- 
tems. The overall program will develop and demonstrate the 
technology base required to provide a wide range of modular 
power systems as well as allowing mission independence from so- 
lar and orbital attitude requirements. Several recent advancements 
in CST! High Capacity power development will be discussed. 


29808 (NASA-TM—102064) Space nuclear reactor shields 
for manned and unmanned applications. McKissock, B.1.; 
Bloomfield, H.S. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
15p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-8906169—4: international Astronautics Federation (IAF) 
conference on space power, Cleveland, OH (United States), 5-7 
Jun 1989). Order Number DE94051264. Source: OSTI; NTIS; 
GPO Dep. 

Missions which use nuclear reactor power systems require radia- 
tion shielding of payload and/or crew areas to predetermined dose 
rates. Since shielding can become a significant fraction of the total 
mass of the system, it is of interest to show the effect of various 
parameters on shield thickness and mass for manned and un- 
manned applications. Algorithms were developed to give the 
thicknesses needed if reactor thermal power, separation distances, 
and dose rates are given as input. The thickness algorithms were 
combined with models for four different shield geometries to allow 
tradeoff studies of shield volume and mass for a variety of manned 
and unmanned missions. Shield design tradeoffs presented in this 
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study include the effects of: Higher allowable dose rates; radiation 
hardened electronics; shorter crew exposure times; shield geome- 
try; distance of the payload and/or crew from the reactor; and 
changes in the size of the shielded area. Specific NASA missions 
that were considered in this study include unmanned outer plane- 
tary exploration, manned advanced/evolutionary space station, and 
advanced manned lunar base. 


29809 (NASA-TM-102322) Total hemispherical emittance 
measured at high temperatures by the calorimetric method. Di- 
Filippo, F. (Case Western Reserve Univ., Cleveland, OH (United 
States)); Mirtich, M.J.; Banks, B.A.; Stidham, C.; Kussmaul, M. Na- 
tional Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 18p. Sponsored 
by National Aeronautics and Space Administration, Washington, 
DC (United States); USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-890468-15: 16. international 
conference on metallurgical coatings (ICMC-16) and equipment ex- 
hibit, San Diego, CA (United States), 17-21 Apr 1989). Order 
Number DE94051204. Source: OSTI; NTIS; INIS; GPO Dep. 

A calorimetric vacuum emissometer (CVE) capable of measuring 
total hemispherical emittance of surfaces at elevated temperatures 
was designed, built, and tested. Several materials with a wide 
range of emittances were measured in the CVE between 773 to 
923 K. These results were compared to values calculated from 
spectral emittance curves measured in a room temperature 
Hohliraum reflectometer and in an open-air elevated temperature 
emissometer. The results differed by as much as 0.2 for some ma- 
terials but were in closer agreement for the more highly-emitting, 
diffuse-reflecting samples. The differences were attributed to tem- 
perature, atmospheric, and directional effects, and errors in the 
Hohiraum and emissometer measurements (+ 5 percent). The 
probable error of the CVE measurements was typically less than 1 
percent. 


29810 (NASA-TM-103122) Recent Stirling engine loss - un- 
derstanding results. Tew, R.C.; Thieme, L.G.; Dudenhoefer, J.E. 
National Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 10p. Sponsored 
by National Aeronautics and Space Administration, Washington, 
DC (United States); USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-900801—47: 25. intersociety en- 
ergy conversion engineering conference, Reno, NV (United States), 
12-17 Aug 1990). Order Number DE94051203. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For several years, the National Aeronautics and Space Adminis- 
tration and other US Government agencies have been funding 
experimental and analytical efforts to improve the understanding of 
Stirling thermodynamic losses. NASA's objective is to improve Stir- 
ling engine design capability to support the development of new 
engines for space power. An overview of these efforts was last 
given at the 1988 IECEC. Recent results of this research are re- 
viewed. 


29811 (NASA-TM—103142) Programmatic status of NASA’s 
CSTi high capacity power Stirling Space Power Converter 
Program. Dudenhoefer, J.E. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-900801—49: 25. intersociety energy conversion engineering 
conference, Reno, NV (United States), 12-17 Aug 1990). Order 
Number DE94051266. Source: OSTI; NTIS; GPO Dep. 

An overview is presented of the NASA Lewis Research Center 
Free-Piston Stirling Space Power Converter Technology Develop- 
ment Program. This work is being conducted under NASA's Civil 
Space Technology Initiative (CSTI). The goal of the CSTI High Ca- 
pacity Power element is to develop the technology base needed to 
meet the long duration, high capacity power requirements for future 
NASA space initiatives. Efforts are focused upon increasing system 
thermal and electric energy conversion efficiency at least fivefold 
over current SP-100 technology, and on achieving systems that 
are compatible with space nuclear reactors. This paper will discuss 
the status of test activities with the Space Power Research Engine 
(SPRE). Design deficiencies are gradually being corrected and the 
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power converter is now outputting 11.5 kWe at a temperature ratio 
of 2 (design output is 12.5 kWe). Detail designs have been com- 
pleted for the 1050 K Component Test Power Converter (CTPC). 
The success of these and future designs is dependent upon sup- 
porting research and technology efforts including heat pipes, gas 
bearings, superalloy joining technologies and high efficiency alter- 
nators. This paper also provides an update of progress in these 
technologies. 


29812 (NASA-TM-103152) A fiber-optic current sensor for 
aerospace applications. Patterson, R.L. (Lewis Research Center, 
Cleveland, OH (United States)); Rose, A.H.; Tang, D.; Day, G.W. 
National Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 7p. Sponsored by 
National Aeronautics and Space Administration, Washington, DC 
(United States); USDOE, Washington, DC (United States);Defense 
Nuclear Agency, Washington, DC (United States). DOE Contract 
Al03-86SF16310. (CONF-900801-48: 25. intersociety energy con- 
version engineering conference, Reno, NV (United States), 12-17 
Aug 1990). Order Number DE94051205. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A robust, accurate, broad-band, alternating current sensor using 
fiber optics is being developed for space applications at power fre- 
quencies as high as 20 kHz. It can also be used in low and high 
voltage 60 Hz terrestrial power systems and in 400 Hz aircraft sys- 
tems. It is intrinsically EMI immune and has the added benefit of 
excellent isolation. The sensor uses the Faraday effect in optical 
fiber and standard polarimetric measurements to sense electrical 
current. The primary component of the sensor is a specially treated 
coil of single-mode optical fiber, through which the current carrying 
conductor passes. Improved precision is accomplished by tempera- 
ture compensation by means of signals from a novel fiber-optic 
temperature sensor embedded in the sensing head. This paper re- 
ports on the technology contained in the sensor and also relates 
the results of precision tests conducted at various temperatures 
within the wide operating range. It also shows the results of early 
EMI tests. 


29813 (NASA-TM—103164) High frequency, high tempere- 
ture specific core loss and dynamic B-H hysteresis loop 
characteristics of soft magnetic alloys. Wieserman, W.R. (Univ. 
of Pittsburgh, Johnstown, PA (United States)); Schwarze, G.E.; 
Niedra, J.M. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 7p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-900801-46: 25. 
intersociety energy conversion engineering conference, Reno, NV 
(United States), 12-17 Aug 1990). Order Number DE94051201. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Limited experimental data exists for the specific core loss and 
dynamic B-H loops for soft magnetic materials for the combined 
conditions of high frequency and high temperature. This experi- 
mental study investigates the specific core loss and dynamic B-H 
loop characteristics of Supermalloy and Metglass 2605SC over the 
frequency range of 1-50 kHz and temperature range of 23-300 C 
under sinusoidal voltage excitation. The experimental setup used to 
conduct the investigation is described. The effects of the maximum 
magnetic flux density, frequency, and temperature on the specific 


core loss and on the size and shape of the B-H loops are exam- 
ined. 


29814 (NASA-TM-—103200) Neutron and gamma irradiation 
effects on power semiconductor switches. Schwarze, G.E. 
(Lewis Research Center, Cleveland, OH (United States)); Frasca, 
A.J. National Aeronautics and Space Administration, Cleveland, 
OH (United States). Lewis Research Center. [1994]. 7p. Sponsored 
by National Aeronautics and Space Administration, Washington, 
DC (United States); USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-900801—45: 25. intersociety en- 
ergy conversion engineering conference, Reno, NV (United States), 
12-17 Aug 1990). Order Number DE94051202. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The performance characteristics of high power semiconductor 
switches subjected to high levels of neutron fluence and gamma 
dose must be known by the designer of the power conditioning, 
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control and transmission subsystem of space nuclear power 
systems. Location and the allowable shielding mass budget will de- 
termine the level of radiation tolerance required by the switches to 
meet performance and reliability requirements. Neutron and 
gamma ray interactions with semiconductor materials and how 
these interactions affect the electrical and switching characteristics 
of solid state power switches is discussed. The experimental 
measurement system and radiation facilities are described. Experi- 
mental data showing the effects of neutron and gamma irradiation 
on the performance characteristics are given for power-type 
NPN Bipolar Junction Transistors (BJTs), and Metal-Oxide- 
Semiconductor Field Effect Transistors (MOSFETs). BUTs show a 
rapid decrease in gain, blocking voltage, and storage time for neu- 
tron irradiation, and MOSFETs show a rapid decrease in the gate 
threshold voltage for gamma irradiation. 


29815 (NASA-TM-103205) Aeolian removal of dust from ra- 
diator surfaces on Mars. Gaier, J.R. (Lewis Research Center, 
Cleveland, OH (United States)); Perez-Davis, M.E.; Rutledge, S.K.; 
Hotes, D. National Aeronautics and Space Administration, Cleve- 
land, OH (United States). Lewis Research Center. [1994]. 14p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-900828—13: 1990 
summer national meeting of the American Institute of Chemical En- 
gineers (AIChE), San Diego, CA (United States), 19-22 Aug 1990). 
Order Number DE94051242. Source: OSTI; NTIS; GPO Dep. 

Simulated radiator surfaces made of arc-textured copper and 
niobium-one percent-zirconium, and ion beam textured graphite 
and carbon-carbon composite were fabricated and their integrated 
spectral emittance characterized from 300 to 3000 K. A thin layer 
of aluminum oxide, basalt, or iron (ill) oxide dust was then de- 
posited on them, and they were subjected to low pressure winds in 
the Martian Surface Wind Tunnel. It has been found that dust de- 
posited on simulated radiator surfaces may or may not seriously 
lower their integrated spectral emittance, depending upon the char- 
acteristics of the dust. With AlO3 there is no appreciable 
degradation of emittance on a dusted sample, with basaltic dust 
there is a 10-20 percent degradation, and with Fe2O3 a 20-40 per- 
cent degradation. It was also found that very high winds on dusted 
highly textured surfaces can result in their abrasion. Degradation in 
emittance due to abrasion was found to vary with radiator material. 
Arc-textured copper and Nb-1%Zr was found to be more suscepti- 
ble to emittance degradation than graphite or carbon-carbon 
composite. The most abrasion occurred at low angles, peaking at 
the 22.5° test samples. 


29816 (NASA-TM-103224) The effects of atomic oxygen on 
the thermal emittance of high temperature radiator surfaces. 
Rutledge, S.K. (Lewis Research Center, Cleveland, OH (United 
States)); Hotes, D.L.; Paulsen, P.E. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis Re- 
search Center. [1994]. 24p. Sponsored by National Aeronautics and 
Space Administration, Washington, DC (United States);USDOE, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-890426-36: Spring meeting of the Materials Research So- 
ciety, San Diego, CA (United States), 24-28 Apr 1989). Order 
Number DE94051265. Source: OSTI; NTIS; GPO Dep. 

Radiator surfaces on high temperature space power systems 
such as the SP-100 space nuclear power system must maintain a 
high emittance level in order to reject waste heat effectively. one of 
the primary materials under consideration for the radiators is 
carbon-carbon composite. Since carbon is susceptible to attack by 
atomic oxygen in the low Earth orbital environment, it is important 
to determine the durability of carbon composites in this environ- 
ment as well as the effect atomic oxygen has on the thermal 
emittance of the surface if it is to be considered for use as a radia- 
tor. Results indicate that the thermal emittance of carbon-carbon 
composite (as low as 0.42) can be enhanced by exposure to a di- 
rected beam of atomic oxygen to levels above 0.85 at 800 K. This 
emittance enhancement is due to a change in the surface morphol- 
ogy as a result of oxidation. High aspect ratio cones are formed on 
the surface which allow more efficient trapping of incident radiation. 
Erosion of the surface due to oxidation is similar to that for carbon; 





so that at altitudes less than ~600 km, thickness loss of the radia- 
tor could be significant (as much as 0.1 cm/year). A protective 
coating or oxidation barrier forming additive may be needed to pre- 
vent atomic oxygen attack after the initial high emittance surface is 
formed. Textured surfaces can be formed in ground based facilities 
or possibly in space if emittance is not sensitive to the orientation 
of the atomic oxygen arrival that forms the texture. 


29817 (NASA-TM-103698) Space reactor/Stirling cycle sys- 
tems for high power Lunar applications. Schmitz, P.D. 
(Sverdrup Technology, Inc., Brook Park, OH (United States). Lewis 
Research Center Group); Mason, L.S. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis Re- 
search Center. [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Ai03-86SF16310. 
(CONF-910116—-32: 8. symposium on space nuclear power sys- 
tems, Albuquerque, NM (United States), 6-10 Jan 1991). Order 
Number DE94051230. Source: OSTI; NTIS; INIS; GPO Dep. 

NASA's Space Exploration Initiative (SEI) has proposed the use 
of high power nuclear power systems on the lunar surface as a 
necessary alternative to solar power. Because of the long lunar 
night (~ 14 earth days) solar powered systems with the requisite 
energy storage in the form of regenerative fuel cells or batteries 
becomes prohibitively heavy at high power levels (~ 100 kWe). At 
these high power levels nuclear power systems become an en- 
abling technology for variety of missions. One way of producing 
power on the lunar surface is with an SP-100 class reactor coupled 
with Stirling power converters. In this study, analysis and charac- 
terization of the SP-100 class reactor coupled with Free Piston 
Stirling Power Conversion (FPSPC) system will be performed. 
Comparison of results with previous studies of other systems, par- 
ticularly Brayton and Thermionic, are made. 


29818 (NASA-TM—103704) Effects of dust accumulation 
and removal on radiator surfaces on Mars. Gaier, J.R. (Lewis 
Research Center, Cleveland, OH (United States)); Perez-Davis, 
M.E.; Rutledge, S.K.; Hotes, D.; Olle, R. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis 
Research Center. Jan 1991. 9p. Sponsored by National Aeronau- 
tics and Space Administration, Washington, DC (United 
States); USDOE, Washington, DC (United States). DOE Contract 
Al03-86SF16310. Order Number DE94051206. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Tests were carried out to assess the impact of wind blown dust 
accumulation and abrasion on radiator surfaces on Mars. High 
emittance arc-textured copper (Cu) and niobium-1%-zirconium (Nb- 
1%Zr) samples were subjected to basaltic dust laden wind at 
Martian pressure (1000 Pa) at speeds varying from 19 to 97 m/s in 
the Martian Surface Wind Tunnei at NASA Ames Research Center. 
The effect of accumulated dust was also observed by pre-dusting 
some of the samples before the test. Radiator degradation was de- 
termined by measuring the change in the emittance after dust was 
deposited and/or removed. The principal mode of degradation was 
abrasion. Arc-textured Nb-1%Zr proved to be more susceptible to 
degradation than Cu, and pre-dusting appeared to have lessened 
the abrasion. 


29819 (NASA-TM-—104387) Component technology for Stir- 
ling power converters. Thieme, L.G. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis Re- 
search Center. [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-910801—29: IECEC ’91: 26th intersociety energy conver- 
sion engineering conference, Boston, MA (United States), 3-9 Aug 
1991). Order Number DE94051252. Source: OSTI; NTIS; GPO 
Dep. 

NASA Lewis Research Center has organized a component tech- 
nology program as part of the efforts to develop Stirling converter 
technology for space power applications. The Stirling space power 
program is part of the NASA High Capacity Power Project of the 
Civil Space Technology Initiative (CSTI). NASA Lewis is also 
providing technical management for a DOE/Sandia program to de- 
velop Stirling converters for solar terrestrial power producing 
electricity for the utility grid. The primary contractors for the space 
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power and solar terrestrial programs develop component technolo- 
gies directly related to their program goals. This Lewis component 
technology effort, while coordinated with the main programs, aims 
at longer term issues, advanced technologies, and independent as- 
sessments. This paper will present an overview of work on linear 
alternators, engine/alternator/load interactions and controls, heat 
exchangers, materials, life and reliability, and bearings. 


29820 (NASA-TM—104487) Stirling machine operating expe- 
rience. Ross, B. (Stirling Technology Co., Richland, WA (United 
States)); Dudenhoefer, J.E. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-910801-—28: IECEC '91: 26th intersociety energy conver- 
sion engineering conference, Boston, MA (United States), 3-9 Aug 
1991). Order Number DE94051256. Source: OSTI; NTIS; GPO 
Dep. 

Numerous Stirling machines have been built and operated, but 
the operating experience of these machines is not well known. It is 
important to examine this operating experience in detail, because it 
largely substantiates the claim that stirling machines are capable of 
reliable and lengthy operating lives. The amount of data that exists 
is impressive, considering that many of the machines that have 
been built are developmental machines intended to show proof of 
concept, and are not expected to operate for lengthy periods of 
time. Some Stirling machines (typically free-piston machines) 
achieve long life through non-contact bearings, while other Stirling 
machines (typically kinematic) have achieved long operating lives 
through regular seal and bearing replacements. In addition to en- 
gine and system testing, life testing of critical components is also 
considered. The record in this paper is not complete, due to the re- 
luctance of some organizations to release operational data and 
because several organizations were not contacted. The authors in- 
tend to repeat this assessment in three years, hoping for even 
greater participation. 


29821 (NASA-TM—104491) Comparative survey of dynamic 
analyses of free-piston stirling engines. Kankam, M.D. (National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center); Rauch, J.S. National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center. [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-910801—30: IECEC ’91: 26th intersociety energy conver- 
sion engineering conference, Boston, MA (United States), 3-9 Aug 
1991). Order Number DE94051254. Source: OSTI; NTIS; GPO 
Dep. 

This paper compares reported dynamic analyses for evaluating 
the steady-state response and stability of free-piston Stirling engine 
(FPSE) systems. Various analytical approaches are discussed to 
provide guidance on their salient features. Recommendations are 
made in the recommendations remarks for an approach which cap- 
tures most of the inherent properties of the engine. Such an 
approach has the potential for yielding results which will closely 
match practical FPSE-load systems. 


29822 (NASA-TM—104508) Makeup and uses of a basic 
magnet laboratory for characterizing high-temperature perma- 
nent magnets. Niedra, J.M. (Sverdrup Technology, Inc., Brook 
Park, OH (United States). Lewis Research Center Group); 
Schwarze, G.E. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-9106258-1: 1. in- 
ternational high temperature electronics conference, Albuquerque, 
NM (United States), 16-20 Jun 1991). Order Number DE94051253. 
Source: OSTI; NTIS; GPO Dep. 

A set of instrumentation for making basic magnetic 
measurements was assembled in order to characterize high- 
intrinsic-coercivity, rare-earth permanent magnets with respect to 
short-term demagnetization resistance and long-term aging at tem- 
peratures up to 300°C. The major specialized components of this 
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set consist of a 13-T-peak-field, capacitor-discharge pulse magne- 
tizer; a 10-in.-pole-size, variable-gap electromagnet; a 
temperature-controlled oven equipped with iron-cobalt pole piece 
extensions and a removable paddle that carries the magnetization 
and field sensing coils; associated electronic integrators; and stan- 
dards for field intensity H and magnetic moment M calibration. A 
1-cm cubic magnet sample, carried by the paddie, fits snugly be- 
tween the pole piece extensions within the electrically heated 
aluminum oven, where fields up to 3.2 T can be applied by the 
electromagnet at temperatures up to 300°C. A sample set of de- 
magnetization data for the high-energy Sm2Coj7 type of magnet is 
given for temperatures up to 300°C. These data are reduced to 
the temperature dependence of the M-H knee field and of the field 
for a given magnetic induction swing, and they are then interpreted 
to show the limits of safe magnet operation. 


29823 (NASA-TM—105161) NASA Lewis steady-state heat 
pipe code users manual. Tower, L.K. (Sverdrup Technology, Inc., 
Brook Park, OH (United States). Lewis Research Center Group); 
Baker, K.W.; Marks, T.S. National Aeronautics and Space Adminis- 
tration, Cleveland, OH (United States). Lewis Research Center. 
Jun 1992. 44p. Sponsored by National Aeronautics and Space Ad- 
ministration, Washington, DC (United States);USDOE, Washington, 
DC (United States). DOE Contract Al03-86SF16310. Order Num- 
ber DE94051219. Source: OSTI; NTIS; INIS; GPO Dep. 

The NASA Lewis heat pipe code has been developed to predict 
the performance of heat pipes in the steady state. The code can 
be used as a design too] on a personal computer or, with a suit- 
able calling routine, as a subroutine for a mainframe radiator code. 
A variety of wick structures, including a user input option, can be 
used. Heat pipes with multiple evaporators, condensers, and adia- 
batic sections in series and with wick structures that differ among 
sections can be modeled. Several working fluids can be chosen, 
including potassium, sodium, and lithium, for which the monomer- 
dimer equilibrium is considered. The code incorporates a vapor 
flow algorithm that treats compressibility and axially varying heat 
input. This code facilitates the determination of heat pipe operating 
temperatures and heat pipe limits that may be encountered at the 
specified heat input and environment temperature. Data are input 
to the computer through a user-interactive input subroutine. Output, 
such as liquid and vapor pressures and temperatures, is printed at 


equally spaced axial positions along the pipe as determined by the 
user. 


29824 (NASA-TM-105205) Comparison of high tempera- 
ture, high frequency core loss and dynamic B-H loops of two 
50 Ni-Fe crystalline alloys and an iron-based amorphous alloy. 
Wieserman, W.R. (Univ. of Pittsburgh, Johnstown, PA (United 
States)); Schwarze, G.E.; Niedra, J.M. National Aeronautics and 
Space Administration, Cleveland, OH (United States). Lewis Re- 
search Center. [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-910801-32: IECEC ’91: 26th intersociety energy conver- 
sion engineering conference, Boston, MA (United States), 3-9 Aug 
1991). Order Number DE94051211. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The availability of experimental data that characterizes the per- 
formance of soft magnetic materials for the combined conditions of 
high temperature and high frequency is almost non-existent. An ex- 
perimental investigation was conducted over the temperature range 
of 23 to 300 C and frequency range of 1 to 50 kHz to determine 
the effects of temperature and frequency on the core loss and dy- 
namic B-H loops of three different soft magnetic materials; an 
oriented-grain 5ONi-50Fe alloy, a nonoriented-grain 50Ni-50Fe al- 
loy, and an iron-based amorphous material (Metglas 2605SC). A 
comparison of these materials show that the nonoriented-grain 
50Ni-50Fe alloy tends to have either the lowest or next lowest core 
loss for all temperatures and frequencies investigated. 


29825 (NASA-TM—105233) Thermal conductivity and ther- 
mal expansion of graphite fiber/copper matrix composites. 
Ellis, D.L. (Case Western Univ., Cleveland, OH (United States)); 
McDanels, D.L. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 
18p. Sponsored by National Aeronautics and Space Administration, 
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Washington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-910202—22: An- 
nual meeting and exhibition of the Minerals, Metals and Materials 
Society (TMS), New Orleans, LA (United States), 17-21 Feb 1991). 
Order Number DE94051251. Source: OSTI; NTIS; GPO Dep. 

The high specific conductivity of graphite fiber/copper matrix (Gr/ 
Cu) composites offers great potential for high heat flux structures 
operating at elevated temperatures. To determine the feasibility of 
applying Gr/Cu composites to high heat flux structures, composite 
plates were fabricated using unidirectional and cross-plied pitch- 
based P100 graphite fibers in a pure copper matrix. Thermal 
conductivity of the composites was measured from room tempera- 
ture to 1073 K, and thermal expansion was measured from room 
temperature to 1050 K. The longitudinal thermal conductivity, paral- 
lel to the fiber direction, was comparable to pure copper. The 
transverse thermal conductivity, normal to the fiber direction, was 
less than that of pure copper and decreased with increasing fiber 
content. The longitudinal thermal expansion decreased with in- 
creasing fiber content. The transverse thermal expansion was 
greater than pure copper and nearly independent of fiber content. 


29826 (NASA-TM—105240) The NASA CSTI High Capacity 
Power Program. Winter, J.M. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 17p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States); USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(AIAA—01-3629; CONF-9109226-26: AIAA/NASA/OAI conference 
on advanced space exploration initiative (SEl) technologies, Cleve- 
land, OH (United States), 3-4 Sep 1991). Order Number 
DE94051250. Source: OSTI; NTIS; GPO Dep. 

The SP-100 program was established in 1983 by DOD, DOE, 
and NASA as a joint program to develop the technology necessary 
for space nuclear power systems for military and civil applications. 
During 1986 and 1987, the NASA Advanced Technology Program 
was responsible for maintaining the momentum of promising tech- 
nology advancement efforts started during Phase | of SP-100 and 
to strengthen, in key areas, the chances for successful develop- 
ment and growth capability of space nuclear reactor power 
systems for future space applications. In 1988, the NASA Ad- 
vanced Technology Program was incorporated into NASA's new 
Civil Space Technology Initiative (CSTI). The CSTI program was 
established to provide the foundation for technology development 
in automation and robotics, information, propulsion, and power. 
The CSTI High Capacity Power Program builds on the technology 
efforts of the SP-100 program, incorporates the previous NASA ad- 
vanced technology project, and provides a bridge to the NASA 
exploration technology programs. The elements of CSTI high ca- 
pacity power development include conversion systems - Stirling 
and thermoelectric, thermal management, power management, 
system diagnostics, and environmental interactions. Technology ad- 
vancement in all areas, including materials, is required to provide 
the growth capability, high reliability and 7 to 10 years lifetime de- 
manded for future space nuclear power systems. The overall 
program will develop and demonstrate the technology base re- 
quired to provide a wide range of modular power systems while 
minimizing the impact of day/night operation as well as attitudes 
and distance from the Sun. Significant accomplishments in all of 
the program elements will be discussed, along with revised goals 
and project timelines recently developed. 


29827 (NASA-TM-—105248) Neutron, gamma ray and post- 
irradiation thermal annealing effects on power semiconductor 
switches. Schwarze, G.E. (Lewis Research Center, Cleveland, OH 
(United States)); Frasca, A.J. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 14p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States);USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(AIAA-91-3525; CONF-9109226-27: AIAA/NASA/OAI conference 
on advanced space exploration initiative (SEI) technologies, Cleve- 
land, OH (United States), 3-4 Sep 1991). Order Number 
DE94051220. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of neutrons and gamma rays on the electrical and 
switching characteristics of power semiconductor switches must be 





known and understood by the designer of the power conditioning, 
control, and transmission subsystem of space nuclear power sys- 
tems. The SP-100 radiation requirements at 25 m from the nuclear 
source are a neutron fluence of 10'° n/cm 2 and a gamma dose of 
0.5 Mrads. Experimental data showing the effects of neutrons and 
gamma rays on the performance characteristics of power-type NPN 
Bipolar Junction Transistors (BJTs), Metal-Oxide-Semiconductor 
Field Effect Transistors (MOSFETs), and Static Induction Transis- 
tors (SITs) are given in this paper. These three types of devices 
were tested at radiation levels which met or exceeded the SP-100 
requirements. For the SP-100 radiation requirements, the BJTs 
were found to be most sensitive to neutrons, the MOSFETs were 
most sensitive to gamma rays, and the SITs were only slightly sen- 
sitive to neutrons. Post-irradiation thermal anneals at 300 K and up 
to 425 K were done on these devices and the effectiveness of 
these anneals are also discussed. 


29828 (NASA-TM-105549) Comparison of GLIMPS and 
HFAST Stirling engine code predictions with experimental 
data. Geng, S.M.; Tew, R.C. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 8p. Sponsored by National Aeronautics and Space 
Administration, Washington, DC (United States); USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-920801-31: 27. intersociety energy conversion engineering 
conference, San Diego, CA (United States), 3-7 Aug 1992). Order 
Number DE94051210. Source: OSTI; NTIS; INIS; GPO Dep. 
Predictions from GLIMPS and HFAST design codes are 
compared with experimental data for the RE-1000 and SPRE free- 
piston Stirling engines. Engine performance and available power 
loss predictions are compared. Differences exist between GLIMPS 
and HFAST loss predictions. Both codes require engine-specific cal- 
ibration to bring predictions and experimental data into agreement. 


29829 (NASA-TM-105690) Overview of NASA supported 
Stirling thermodynamic loss research. Tew, R.C.; Geng, S.M. 
National Aeronautics and Space Administration, Cleveland, OH 
(United States). Lewis Research Center. [1994]. 7p. Sponsored by 
National Aeronautics and Space Administration, Washington, DC 
(United States);USDOE, Washington, DC (United States). DOE 
Contract Al03-86SF16310. (CONF-920801-—30: 27. intersociety en- 
ergy conversion engineering conference, San Diego, CA (United 
States), 3-7 Aug 1992). Order Number DE94051218. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The National Aeronautics and Space Administration (NASA) is 
funding research to characterize Stirling machine thermodynamic 
losses. NASA's primary goal is to improve Stirling design codes to 
support engine development for space and terrestrial power. How- 
ever, much of the fundamental data is applicable to Stirling cooler 
and heat pump applications. The research results are reviewed. 
Much has been learned about oscillating-flow hydrodynamics, in- 
cluding laminar/turbulent transition, and tabulated data has been 
documented for further analysis. Now, with a better understanding 
of the oscillator-flow field, it is time to begin measuring the effects 
of oscillating flow and oscillating pressure level on heat transfer in 
heat exchanger flow passages and in cylinders. This critical phase 
of the work is just beginning. 


29830 (NASA-TM-105692) Heat transfer in oscillating flows 
with sudden change in cross section. Ibrahim, M. (Cleveland 
State Univ., OH (United States)); Hashim, W.; Tew, R.C.; Duden- 
hoefer, J.E. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center.-[1994]. 7p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-920801-33: 27. 
intersociety energy conversion engineering conference, San Diego, 
CA (United States), 3-7 Aug 1992). Order Number DE94051217. 
Source: OSTI; NTIS; GPO Dep. 

Oscillating fluid flow (zero mean) with heat transfer, between two 
parallel plates with a sudden change in cross section, was exam- 
ined computationally. The flow was assumed to be laminar and 
incompressible with inflow velocity uniform over the channel cross 
section but varying sinusoidally with time. Over 30 different cases 
were examined; these cases cover wide ranges of Remax (187.5 to 
30,000), Va (1 to 350), expansion ratio (1:2, 1:4, 1:8, and 1:12) 
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and A, (0.68 to 4). Three different geometric cases were consid- 
ered (asymmetric expansion/contraction, symmetric expansion/ 
contraction, and symmetric blunt body). The heat transfer cases 
were based on constant wall temperature at higher (heating) or 
lower (cooling) value than inflow fiuid temperature. As a result of 
the oscillating flow, the fluid undergoes sudden expansion in one- 
half of the cycle and sudden contraction in the other half. In this 
paper, one heating case is examined in detail, and conclusions are 
drawn from all the cases (documented in detail elsewhere). Instan- 
taneous friction factors and heat transfer coefficients, for some 
ranges, of Remax and Va, deviated substantially from those pre- 
dicted with steady-state correlations. 


29831 (NASA-TM-105747) Lunar and Martian environmen- 
tal interactions with nuclear power system radiators. 
Perez-Davis, M.E. (National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center); Gaier, 
J.R.; Katzan, C.M. National Aeronautics and Space Administration, 
Cleveland, OH (United States). Lewis Research Center. [1994]. 8p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States); USDOE, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-9208114-6: 
American Nuclear Society meeting, Jackson Hole, WY (United 
States), 16-19 Aug 1992). Order Number DE94051241. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the foreseeable future, NASA space milestones include a per- 
manent manned presence on the Moon and an expedition to the 
planet Mars. Such steps will require careful consideration of envi- 
ronmental interactions in the selection and design of required 
power systems. Several environmental constituents may be haz- 
ardous to performance integrity. Potential threats common to both 
the Moon and Mars are low ambient temperatures, wide daily tem- 
perature swings, solar flux, and large quantities of dust. The 
surface of Mars provides the additional challenges of dust storms, 
winds, and a carbon dioxide atmosphere. In this review, the antici- 
pated environmental interactions with surface power system 
radiators are described, as well as the impacts of these interac- 
tions on radiator durability, which have been identified at NASA 
Lewis Research Center. 


29832 (NASA-TM-105767) NASA Lewis Stirling SPRE test- 
ing and analysis with reduced number of cooler tubes. Wong, 
W.A. (National Aeronautics and Space Administration, Cleveland, 
OH (United States). Lewis Research Center); Cairelli, J.E.; Swec, 
D.M.; Doeberling, T.J.; Lakatos, T.F.; Madi, F.J. National Aeronau- 
tics and Space Administration, Cleveland, OH (United States). 
Lewis Research Center. [1994]. 8p. Sponsored by National Aero- 
nautics and Space Administration, Washington, DC (United 
States); USDOE, Washington, DC (United States). DOE Contract 
Al03-86SF16310. (CONF-920801-32: 27. intersociety energy con- 
version engineering conference, San Diego, CA (United States), 
3-7 Aug 1992). Order Number DE94051221. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Free-piston Stirling power converters are a candidate for high ca- 
pacity space power applications. The Space Power Research 
Engine (SPRE), a free-piston Stirling engine coupled with a linear 
alternator, is being tested at the NASA Lewis Research Center in 
cupport of the Civil Space Technology Initiative. The SPRE is used 
as a test bed for evaluating converter modifications which have the 
potential to improve converter performance and for validating com- 
puter code predictions. Reducing the number of cooler tubes on the 
SPRE has been identified as a modification with the potential to 
significantly improve power and efficiency. This paper describes ex- 
perimental tests designed to investigate the effects of reducing the 
number of cooler tubes on converter power, efficiency and dynam- 
ics. Presented are test results from the converter operating with a 
reduced number of cooler tubes and comparisons between this 
data and both baseline test data and computer code predictions. 


29833 (NASA-TM-105813) The NASA CSTI High Capacity 
Power Project. Winter, J. (National Aeronautics and Space Admin- 
istration, Cleveland, OH (United States). Lewis Research Center); 
Dudenhoefer, J.; Juhasz, A.; Schwarze, G.; Patterson, R.; Fergu- 
son, D.; Titran, R.; Schmitz, P.; Vandersande, J. National 
Aeronautics and Space Administration, Cleveland, OH (United 
States). Lewis Research Center. [1994]. 8p. Sponsored by National 
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Aeronautics and Space Administration, Washington, DC (United 
States); USDOE, Washington, DC (United States). DOE Contract 
Al03-86SF16310. (CONF-920801-34: 27. intersociety energy con- 
version engineering conference, San Diego, CA (United States), 
3-7 Aug 1992). Order Number DE94051216. Source: OSTI; NTIS; 
GPO Dep. 

The SP-100 Space Nuclear Power Program was established in 
1983 by DOD, DOE, and NASA as a joint program to develop 
technology for military and civil applications. Starting in 1986, 
NASA has funded a technology program to maintain the momen- 
tum of promising aerospace technology advancement started 
during Phase | of SP-100 and to strengthen, in key areas, the 
changes for successful development and growth capability of 
space nuclear reactor power systems for a wide range of future 
space applications. The elements of the CSTI High Capacity Power 
Project include Systems Analysis, Stirling Power Conversion, Ther- 
moelectric Power Conversion, Thermal Management, Power 
Management, Systems Diagnostics, Environmental Interactions, 
and Material/Structural Development. Technology advancement in 
all elements is required to provide the growth capability, high relia- 
bility and 7 to 10 year lifetime demanded for future space nuclear 
power systems. The overall project with develop and demonstrate 
the technology base required to provide a wide range of modular 
power systems compatible with the SP-100 reactor which facilitates 
operation during lunar and planetary day/night cycles as well as al- 
lowing spacecraft operation at any attitude or distance from the 
sun. Significant accomplishments in all of the project elements will 
be presented, along with revised goals and project timelines re- 
cently developed. 


29834 (NASA-TM-105866) Environmental interactions and 
the SP-100 power system. Ferguson, D.C. National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center. Jan 1993. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
Al03-86SF16310. Order Number DE94051233. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Civil Space Technology Initiative High-Capacity-Power Envi- 
ronmental Interactions Program has made great progress in 
defining and evaluating the interactions of the SP-100 power sys- 
tem with its expected ambient environments. The NASCAP/LEO 
and POLAR computer codes demonstrated that local electric fields 
at the user interface module are high. Therefore, particular atten- 
tion must be paid to geometries and materials in this region to 
prevent arcing at conductor-insulator junctions in low Earth orbit. 
NASCAP/LEO and EPSAT computer models revealed that SP-100 
payloads float about 100 V negative of the LEO plasma. In addi- 
tion, ground tests and modeling done for the Space Station 
Freedom Electrical Grounding Tiger Team found that dielectric 
coatings often break down at such voltages in a plasma. Thus, sur- 
face coatings for SP-100 payloads should be carefully selected. 
Sputtering may also be a concern for long-duration missions in 
LEO at these voltages. Much work has been done on a sputtering 
model to evaluate surface material loss rates on SP-100 payloads. 
in ground plasma chamber tests of cables and cable insulators at 
SP-100 voltages, parasitic power losses due to the plasma current 
collected from possible pinholes or coating defects were quantified 
and shown to be small. Modeling revealed that the power loss from 
currents to other surfaces is also small. The atomic oxygen durabil- 
ity of SP-100 materials and coatings continues to be investigated 
in ground tests. in the upcoming Evaluation of Oxygen Interaction 
with Materials (EOIM-3) Shuttle flight experiment, a host of SP-100 
materials will be evaluated for atomic oxygen durability in LEO. Fi- 
nally, an evaluation of the interactions of the SP-100 power system 
with lunar and planetary environments has started. At a workshop 
on chemical and electrical interactions on Mars recently held at the 


NASA Lewis Research Center, many of primary interactions were 
identified. 


29835 (NASA-TM-105921) Processing and microstructure 
of Nb-1%Zr-0.1%C alloy sheet. Uz, M. (Lafayette College, Easton, 
PA (United States)); Titran, R.H. National Aeronautics and Space 
Administration, Cleveland, OH (United States). Lewis Research 
Center. [1994]. 16p. Sponsored by National Aeronautics and Space 
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Administration, Washington, DC (United States); USDOE, Washing- 
ton, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-930103—48: 10. symposium on space nuclear power and 
propulsion, Albuquerque, NM (United States), 10-14 Jan 1993). Or- 
der Number DE94051215. Source: OSTI; NTIS; GPO Dep. 

A systematic study was carried out to evaluate the effects of pro- 
cessing on the microstructure of a Nb-1wt.%Zr-0.1wt.%C alloy 
sheet. The samples were fabricated by cold rolling different sheet 
bars that were single-, double- or triple-extruded at 1900 K. Heat 
treatment consisted of one- or two-step annealing of different 
samples at temperatures ranging from 1350 K to 1850 K. The as- 
sessment of the effects of processing on microstructure involved 
characterization of the precipitates including the type, crystal struc- 
ture, chemistry and distribution within the material as well as an 
examination of the grain structure. A combination of various analyt- 
ical and metallographic techniques were used on both the sheet 
samples and the residue extracted from them. The results show 
that the relatively coarse orthorhombic Nb2C carbides in the as- 
rolled samples transformed to rather fine cubic monocarbides of Nb 
and Zr with varying Zr/Nb ratios upon subsequent heat treatment. 
The relative amount of the cubic carbides and the Zr/Nb ratio in- 
creased with increasing number of extrusions prior to cold rolling. 
Furthermore, the size and the aspect ratio of the grains appear to 
be strong functions of the processing history of the material. These 
and other results obtained will be presented with the emphasis on 
a possible relationship between processing and microstructure. 


29836 (NASA-TM—106096) Radiation and temperature ef- 
fects on electronic components investigated under the CSTI 
High Capacity Power Project. Shwarze, G.E. (National Aeronau- 
tics and Space Administration, Cleveland, OH (United States). 
Lewis Research Center); Niedra, J.M.; Frasca, A.J.; Wieserman, 
W.R. National Aeronautics and Space Administration, Cleveland, 
OH (United States). Lewis Research Center. [1994]. 14p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract Al03-86SF16310. (CONF-930103-47: 10. 
symposium on space nuclear power and propulsion, Albuquerque, 
NM (United States), 10-14 Jan 1993). Order Number DE94051234. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of nuclear radiation and high temperature environ- 
ments must be fully known and understood for the electronic 
components and materials used in both the Power Conditioning 
and Control subsystem and the reactor Instrumentation and Control 
subsystem of future high capacity nuclear space power systems. 
This knowledge is required by the designer of these subsystems in 
order to develop highly reliable, long-life power systems for future 
NASA missions. A review and summary of the experimental results 
obtained for the electronic components and materials investigated 
under the power management element of the CST! high capacity 
power project will be presented in this paper: (1) Neutron, gamma 
ray, and temperature effects on power semiconductor switches, (2) 
Temperature and frequency effects on soft magnetic materials; and 
(3) Temperature effects on rare earth permanent magnets. 


29837 (NASA-TM-106444) Preliminary SP-100/Stirling heat 
exchanger designs. Schmitz, P. (Sverdrup Technology, inc., 
Brook Park, OH (United States). Lewis Research Center Group); 
Tower, L.; Dawson, R.; Blue, B.; Dunn, P. National Aeronautics 
and Space Administration, Cleveland, OH (United States). Lewis 
Research Center. [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract Al03-86SF16310. 
(CONF-940101-34: 11. symposium on space nuclear power sys- 
tems, Albuquerque, NM (United States), 9-13 Jan 1994). Order 
Number DE94051231. Source: OSTI; NTIS; INIS; GPO Dep. 
Analytic modeling of several heat exchanger concepts to couple 
the SP-100 nuclear reactor lithium loop and the Space Stirling 
Power Convertor (SSPC) was performed. Four 25 kWe SSPC's are 
used to produce the required 100 kW of electrical power. This de- 
sign work focused on the interface between a single SSPC and the 
primary lithium loop. Manifolding to separate and collect the four 
channel flow was not modeled. This work modeled two separate 
types of heat exchanger interfaces (conductive coupling and 





radiative coupling) to explore their relative advantages and disad- 
vantages. The minimum mass design of the conductively coupled 
concepts was 18 kg or 0.73 kg/kWe for a single 25 kWe convertor. 
The minimum mass radiatively coupled concept was 41 kg or 1.64 
kg/kWe. The direct conduction heat exchanger provides a lighter 
weight system because of its ability to operate the Stirling conver- 
tor evaporator at higher heat fluxes than those attainable by the 
radiatively coupled systems. Additionally the conductively coupled 
concepts had relatively small volumes and provide potentially sim- 
pler assembly. Their disadvantages were the tight tolerances and 
material joining problems associated with this refractory to superal- 
loy interface. The advantages of the radiatively coupled designs 
were the minimal material interface problems. 


29838 (NASA-TP-2558) Technology for Brayton-cycle 
space powerplants using solar and nuclear energy. English, 
R.E. National Aeronautics and Space Administration, Cleveland, 
OH (United States). Lewis Research Center. Feb 1986. 13p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract Al03-86SF16310. Order Number 
DE94051192. Source: OSTI; NTIS; GPO Dep. 

Brayton-cycle gas turbines have the potential to use either solar 
heat or nuclear reactors to generate from tens of kilowatts to tens 
of megawatts of power in space, all this from a single technology 
for the power-generating system. Their development for solar- 
energy dynamic power generation for the space station could be 
the first step in an evolution of such powerplants for a very wide 
range of applications. At the low power level of only 10 kWe, a 
power-generating system has already demonstrated overall effi- 
ciency of 0.29 and operated for 38,000 hr. Tests of improved 
components show that, if installed in the power-generating system, 
these components would raise that efficiency to 0.32; this efficiency 
is twice that so far demonstrated by any alternate concept, a char- 
acteristic especially important for solar power systems. Because of 
this high efficiency, solar-heat Brayton-cycle power generators offer 
the potential to increase power per unit of solar-collector area to 
levels exceeding four times that from photovoltaic powerplants 
based on present technology for silicon solar cells. For the heat 
source, paraboloidal mirrors have been assembled from sectors 
here on Earth. One mirror, 1.5-m diameter, had a standard error 
for its surface of only 1 arc-min and a specific mass of only 1.3 kg/ 
m 2. A heavier mirror (nearly 5 kg/m?), assembled from 12 sectors, 
had a standard surface error of 3 arc-min but was 6 m in diameter. 
Either of these mirrors is sufficiently accurate for use with the Bray- 
ton cycle, but the techniques for actually assembling large mirrors 
in space must yet be worked out. For use during the shadow pe- 
riod of a low Earth orbit (LEO), heat could be stored in LiF, a salt 
that melts at 1121 K (1558°F) and whose latent heat of fusion ex- 
ceeds 1 Mu/kg. Because of the prior experience with its fabrication 
and of its tolerance of the thermal cycling in LEO, Nb-1Zr was se- 
lected to contain the LIF. 


29839 (NASA-TP-—3119) 23 to 300°C demagnetization resis- 
tance of samarium-cobalt permanent magnets. Niedra, J.M.; 
Overton, E. National Aeronautics and Space Administration, Cleve- 
land, OH (United States). Lewis Research Center. Oct 1991. Qp. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract Al03-86SF16310. Order Number 
DE94051194. Source: OSTI; NTIS; GPO Dep. 

The influence of temperature on the knee point and squareness 
of the M-H demagnetization characteristic of permanent magnets is 
important information for the full utilization of the capabilities of 
samarium-cobalt magnets at high temperatures in demagnetization- 
resistant permanent magnet devices. Composite plots of the knee 
field and the demagnetizing field required to produce a given mag- 
netic induction swing below remanence were obtained for several 
commercial Sm2Co,7-type magnet samples in the temperature 
range of 23 to 300°C. The knee point was used to define the limits 
of operation safe against irreversible demagnetization, and the re- 
sulting plots are interpreted to show the temperature-induction 
swing limits of safe magnet operation. The observed second quad- 
rant M-H characteristic squareness is shown, by two measures, to 
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increase gradually with temperature and to peak in the interval 200 
to 300°C. 


29840 (SAND-—94-0169) HEISHI: A fuel performance model 
for space nuclear applications. Young, M.F. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1994. 53p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94017497. 
Source: OSTI; NTIS; GPO Dep. 

HEISHI is a Fortran computer model designed to aid in analysis, 
prediction, and optimization of fuel characteristics for use in Space 
Nuclear Thermal Propulsion (SNTP). Calculational results include 
fission product release rate, fuel failure fraction, mode of fuel fail- 
ure, stress-strain state, and fuel material morphology. HEISHI 
contains models for decay chain calculations of retained and 
released fission products, based on an input power history and re- 
lease coefficients. Decay chain parameters such as direct fission 
yield, decay rates, and branching fractions are obtained from a 
database. HEISHI also contains models for stress-strain behavior 
of multilayered fuel particles with creep and differential thermal ex- 
pansion effects, transient particle temperature profile, grain growth, 
and fuel particle failure fraction. Grain growth is treated as a func- 
tion of temperature; the failure fraction depends on the coating 
tensile strength, which in turn is a function of grain size. The 
HEISHI code is intended for use in analysis of coated fuel particles 
for use in particle bed reactors; however, much of the code is 
geometry-independent and applicable to fuel geometries other than 
spherical. 


29841 (SAND-94-0936C) SPR-IIIM, A new design for im- 
proved performance and reliability coupled with reduced 
maintenance and personnel dose. Philbin, J.S.; Schmidt, T.R.; 
Tucker, C.W. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-941141- 
1: Physics, safety and applications of pulse reactors, Washington, 
DC (United States), 13-17 Nov 1994). Order Number DE94011028. 
Source: OSTI; NTIS; GPO Dep. 

This report discusses the Sandia Pulse Reactor-lIIM (SPR-IIIM) 
is a modernized, improved version of the SPR-Ill burst reactor. 
Fast burst reactors are bare metal reactors that have very short 
neutron lifetimes (10-20 nanos) and pulse widths (50-100 us full 
width half maximum). The Sandia National Laboratories SPR reac- 
tors have been used to produce bursts of fast neutrons to simulate 
certain hostile weapon environments. Generations of weapon- 
related electronic components and subsystems have been tested 
for radiation vulnerability and hardness at the SPR Facility. The re- 
actor consists of two right circular hollow cylinder core halves 
separated by about 3.5 inches when the reactor is shutdown 
(scrammed). To operate, the movable lower core half (safety block) 
is driven vertically upward until it makes contact with the stationary 
upper core half. Final reactivity is added by four external reflector 
elements, three are nickel control elements and one is an alu- 
minum pulse element. The reflector elements travel up and down 
just beyond the outer diameter of the cylindrical reactor core and 
conform to the curvature of the outer vertical surface. The “pulse” 
element adds reactivity at a rate of $10/s. Experiments can be 
placed in the central cavity (usable space is 7.5-in. OD by 14.5-in. 
height). The integrated dose in the central cavity is 6x10'* n/cm? 
on a nominal size burst (300°CAT). The dose at the closest ap- 
proach outside the reactor is 1x10'* n/icm?. The unmoderated 
neutron spectrum peaks at ~350 keV. 


2107 Regulation and Licensing 
Refer also to citation(s) 29492, 29493, 29908, 30032, 30033 


29842 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 457-460) De- 
signing and providing of individual quality assurance 
instructions. Chrobak, J. (NPP Dukovany (Czech Republic)). In- 
ternational Atomic Energy Agency, Vienna (Austria); Vyskumny 
Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF- 
9304259-: Seminar on electrical equipment upgrade of 
WWEF-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
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power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

For my introductory paper, | have chosen the problems of relia- 
bility. | have tried to answer the question - what are the main 
causes of non-desirable operational occurrences, i.e. deviations, 
anomalies, problems, failure, or accidents? The occurrence of 
these non-desirable occurrences proves that there are weak points 
which have not been found and removed in time. The causes of 
these non-desirable occurrences show that the quality assurance 
during design, production, installation and commissioning was not 
as effective as to find out the hidden weak points of equipment, 
documentation, and personnel and to provide a remedy. The other 
possible cause of non-desirable operational occurrences is an im- 
perfect systems of weak point detection during operation of a 
nuclear power plant. 


29843 (IAEA-TC-HUN-9/019/1, pp. 73-84) SAT as a manage- 
ment tool for achieving NPP quality. Mazour, T. (Mazour 
Associates, Inc., Mystic, CT (United States)). International Atomic 
Energy Agency, Vienna (Austria). 1994. (CONF-9403157-: Semi- 
nar on the role and responsibilities of management in NPP 
personnel training and competence, Paks (Hungary), 21-25 Mar 
1994). In Role and responsibilities of management in NPP person- 
ne! training and competence. Working material: Presentations for 
the seminar of the IAEA model project in Hungary: Strengthening 
training for operational safety at Paks NPP, Paks, 21-25 March 
1994. 394p. Order Number DE94636545. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The philosophy and process of quality management directed to 


achieving nuclear power plant quality and safety culture are de- 
scribed. 


29844 (IAEA-TC-HUN-9/019/1, pp. 88-93) SAT, safety and 
regulatory function. Tennant, D. (Atomic Energy Control Board, 
Ottawa, ON (Canada)). International Atomic Energy Agency, Vi- 
enna (Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Issues of applying systems approach to development training 


programmes to ensure safe nuclear power plant operation are dis- 
cussed. 


29845 (IAEA-TC-HUN-—9/019/1, pp. 94-99) Role of the regu- 
lator in NPP personnel training. Tennant (Atomic Energy Control 
Board, Ottawa, ON (Canada)). International Atomic Energy 
Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The role of the regulator in nuclear power plant personnel train- 
ing, issues of training programmes development, using systems 
approach, and examination process are discussed. 


29846 


(IAEA-TC-HUN-9/019/1, pp. 115-123) Introducing the 
Systematic Approach to Training (SAT) as the international 
best practice in NPP personnel training: What is SAT, why It 
is used and tor whom. Exner, E. (Siemens AG Unternehmens- 
bereich KWU (Germany)). International Atomic Energy Agency, 
Vienna (Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 


petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 
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Components of systematic approach to training its aims and 
methodology as well as issues of training organization are dis- 
cussed. 


29847 (IAEA-TC-HUN-9/019/1, pp. 124-132) Organization of 
training programme. Billiard, P. (Electricite de France (EDF), 75 - 
Paris (France)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1994. (CONF-9403157-: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OST!; NTIS (US Sales Only); INIS. 

Different aspects of organizing training programmes for nuclear 
power plant personnel are discussed. 


29848 (IAEA-TC-HUN-9/019/1, pp. 133-178) SAT applica- 
tion. Mendizabal, J.L. (TECNATOM SA, Madrid (Spain)). 
International Atomic Energy Agency, Vienna (Austria). 1994. 
(CONF-9403157—: Seminar on the role and responsibilities of man- 
agement in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personnel training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

This document was developed as a guide of application for the 
systematic approach to training process in a Spanish NPP, taking 
as reference the similar process developed at Almaraz NPP as 
AMA project. 


29849 (IAEA-TC-HUN—9/019/1, pp. 250-254) An example of 
use of SAT for NPP training OJT model. Mendizabal, J.L. (TEC- 
NATOM SA, Madrid (Spain)). International Atomic Energy Agency, 
Vienna (Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA mode! project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The non-licensed operator on the job training model presently 
considered for development and implementation at C.N. Almaraz 
(CNA) has the primary objective of imparting practical knowledge 
and skills to the trainee on a per system basis and specific to the 
job position. This model is somewhat different in scope from the 
OJT process used in U.S. stations because the learning process is 
not done on a task per task basis, but rather on the concept of 
learning collectively all the knowledge and skills required by the 
specific-system job. This model arose primarily from two thoughts. 
First, the knowledge and skills have been obtained from a‘detailed 
job and task analysis process which will result in the learning of 
many required knowledge and skills divided by three categories: 
components, systems and academics. Secondly, the OJT most 
commonly used in the U.S. requires that the respective station de- 
partment administers and implements the OJT program. In the U.S. 
this task oriented training is primarily conducted by several desig- 
nated station personnel who act as trainers and evaluators. The 
CNA model will have only one instructor/coordinator from the train- 
ing department per job area and therefore, the required OJT 
manpower at the station is limited. 


29850 (INIS-mf-13961, [pp. 15]) Application of risk-based 
value-impact analysis in a nuclear regulatory environment. 
Dinnie, Keith (Ontario Hydro, Toronto, ON (Canada)); Land, 
Ronald; Stella, Mark. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 762p. (CONF-9206428-: 32. Annual conference 
of the Canadian Nuclear Association, Saint John (Canada), 7-10 
Jun 1992). In Proceedings of the 13. annual conference of the 
Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 





Value-impact analysis (VIA) is a quantitative process that exam- 
ines the benefits of proposed actions and the costs of implementing 
those actions to determine the potential for a net beneficial result. 
There is a point beyond which efforts to improve nuclear plant 
safety by implementing design changes will be unjustifiably expen- 
sive for the societal benefits obtained. Resources that would be 
used to obtain marginal improvements in public safety can then be 
used to obtain greater benefits for society in other areas. VIA can 
help to identify this point. What can not be accomplished by VIA is 
the definition of the level of risk (or safety) above which cost- 
benefit considerations are not applicable. This must be established 
separately, by political action or through promulgation of accept- 
able risk levels and safety goals by regulatory agencies. 18 refs. 


29851 (INIS-XN-515) Decree No 93-816 of 12 May 1993 
amending Section 3 of Decree No. 63-1228 of 11 December 
1963 on nuclear installations. France. 12 May 1993. ip. (In 
French). Order Number DE94635395. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise of 13 
May 1993. 

This Order specifies that during the licensing procedure for a nu- 
clear facility, the period for the inquiry may be extended for one 
further month by decree. (NEA). 


29852 (NUREG—0936-Vol.13-No.1) NRC Regulatory Agenda: 
Volume 13, No. 1: Quarterly report, January—March 1994. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Jun 
1994. 44p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO. 

The NRC Regulatory Agenda is a compilation of all rules on 
which the NRC has recently completed action, or has proposed ac- 
tion, or is considering action, and all petitions for rulemaking which 
have been received by the Commission and are pending disposi- 
tion by the Commission. The Regulatory Agenda is updated and 
issued each quarter. 


29853 (STUDSVIK-ES—93-35) Impact of ITER liquid metal 
design options on safety level and licensing - Sweden. Harfors, 
C.; Devell, L.; Johansson, Kjell; Lundell, B.; Rolandsson, S. 
Studsvik AB, Nykoeping (Sweden). 1993. 81p. Order Number 
DE94636721. Source: OSTI; NTIS; INIS. 

The safety level and licensability of five design options for ITER 
coolant, breeding material and structural material are assessed, 
with emphasis on some specified accident scenarios. The safety 
level is assessed in terms of barrier requirements and the feasibil- 
ity to construct and qualify such a barrier. The licensability in 
Sweden of each design option is assessed based on the indicated 
safety level and on a judgement of the technical feasibility to con- 
struct and qualify the ITER tokamak itself, based on the selected 
design option. 20 refs. 


2108 Economics 
Refer also to citation(s) 29463, 30003, 30082 


29854 (ANL/EA/CP-81525) Economic and environmental 
impacts of proposed changes to Clean Water Act thermal dis- 
charge requirements. Veil, J.A. Argonne National Lab., IL (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9410128-1: WEFTEC ‘94, Chicago, IL (United States), 18 Oct 
1994). Order Number DE94013420. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper examines the economic and environmental impact to 
the power industry of limiting thermal mixing zones to 1000 feet 
and eliminating the Clean Water Act §316(a) variance. Power com- 
panies were asked what they would do if these two conditions 
were imposed. Most affected plants would retrofit cooling towers 
and some would retrofit diffusers. Assuming that all affected plants 
would proportionally follow the same options as the surveyed 
plants, the estimated capital cost of retrofitting cooling towers or 
diffusers at all affected plants exceeds $20 billion. Since both cool- 
ing towers and diffusers exert an energy penalty on a plant's 
output, the power companies must generate additional power. The 
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estimated cost of the additional power exceeds $10 billion over 20 
years. Generation of the extra power would emit over 8 million tons 
per year of additional carbon dioxide. Operation of the new cooling 
towers would cause more than 1.5 million gallons per minute of ad- 
ditional evaporation. 


29855 (IC-94/87) Aspects related to the introduction of nu- 
clear power in developing countries. Ursu, |. International Centre 
for Theoretical Physics, Trieste (Italy). May 1994. 17p. Order Num- 
ber DE94634170. Source: OSTI; NTIS (US Sales Only); INIS. 

Taking as basic premises a foreseen growth in the world energy 
demand, a marked trend towards more electricity in power genera- 
tion, and an increasingly substantial share of the nuclear in the 
latter the paper examines the part developing countries may play 
in the process both as determining factors and subjects. Demogra- 
phy, resources, the natural drive for the betterment of the economic 
performance and improvements in the standard of living as well as 
for assertion on the international scene, and the awareness on the 
disparities in these regards in comparison with the developed 
countries are indicated as major incentives for the developing 
countries’ seeking enhanced access to nuclear power technology 
in the decades to come. Flaws in infrastructures, finances, labour 
force average education, and management capabilities are, on the 
other hand, pointed at as inhibiting factors, while a prolonged world 
economic recession and the uncertainties introduced by the current 
political changes at world scale in conjunction with the intrinsic dual 
nature of the nuclear technology are believed to further compound 
the situation. It is argued that an internationally concerted monitor- 
ing and assistance involving cooperative donors and acceptors is, 
probably, the only solution to ensure an orderly, economically 
sound and politically safe expansion of the nuclear power technol- 
ogy in developing countries. (author). 16 refs, 2 figs, 4 tabs. 


29856 (INIS-mf-13971) Nuclear power development in 
Japan. Sugawara, A. (Agency of Natural Resources and Energy, 
Tokyo (Japan)). No corporate text available. 1994. 13p. (CONF- 
9405226—-: Regional seminar on nuclear energy for better life, 
Sofia (Bulgaria), 16-18 May 1994). Order Number DE94636659. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Energy situation in Japan and Japan's strategy for stable supply 
of energy are discussed. Benefits of nuclear power in comparison 
with other energy sources is considered. History of nuclear power 
development in Japan, modern status and future trends are de- 
scribed. 6 figs. 


29857 (INIS-mf-13978) Nuclear power in the world: Its 
present status and development trends. Bennett, L.L. (interna- 
tional Atomic Energy Agency, Vienna (Austria). Planning and 
Economic Studies Section). No corporate text available. 1994. 16p. 
(CONF-9405226—: Regional seminar on nuclear energy for better 
life, Sofia (Bulgaria), 16-18 May 1994). Order Number 
DE94636661. Source: OSTI; NTIS (US Sales Only); INIS. 

Present status of nuclear power development in the world is pre- 
sented showing data on power reactors in operation and under 
construction, on growth of nuclear electricity generation since 1970, 
the distribution of nuclear electricity generation during 1993. Devel- 
opment trends in the field are also outlined. 7 figs, 5 tabs. 


29858 (INIS-mf-13979) 20 years nuclear power sector in 
Bulgaria - An attempt at striking a balance: Report at the 
briefing with journalists from the world media held on May 
16th-17th 1994 in Novotel “Europa”, Sofia. Annon. No corporate 
text available. 1994. 7p. (CONF-9405226-: Regional seminar on 
nuclear energy for better life, Sofia (Bulgaria), 16-18 May 1994). 
Order Number DE94636662. Source: OSTI; NTIS (US Sales Only); 
INIS. 

20 year history of nuclear power sector development in Bulgaria 
with emphasis on importance of nuclear power plants for the Bul- 
garian energy sector, is discussed. 


29859 (NUREG/CR-5344-Rev.1) Replacement Energy Cost 
Analysis Package (RECAP): User’s guide: Revision 1. 
VanKuiken, J.C. (Argonne National Lab., IL (United States)); Will- 
ing, D.L. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; Argonne National Lab., IL 
(United States). Jul 1994. 43p. Sponsored by Nuclear Regulatory 
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Commission, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (ANL/EES-TM-364-Rev.1). Source: OSTI; NTIS; 
INIS; GPO. 

A microcomputer program called the Replacement Energy Cost 
Analysis Package (RECAP) has been developed to assist the US 
Nuclear Regulatory Commission (NRC) in determining the replace- 
ment energy costs associated with short-term shutdowns or 
deratings of one or more nuciear reactors. The calculations are 
based on the seasonal, unit-specific cost estimates for 1993-1996 
previously published in NRC Report NUREG/CR-4012, Vol. 3 
(1992), for all 112 US reactors. Because the RECAP program is 
menu-driven, the user can define specific case studies in terms of 
such parameters as the units to be included, the length and timing 
of the shutdown or derating period, the unit capacity factors, and 
the reference year for reporting cost results. In addition to simulta- 
neous shutdown cases, more complicated situations, such as 
overlapping shutdown periods or shutdowns that occur in different 
years, can be examined through the use of a present-worth calcu- 
lation option. 
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2201 Theory and Calculation 
Refer also to citation(s) 29703, 29917, 30658 


29860 (CONF-940507—37) Nuclear data for criticality 
satety. Westfall, R.M. Oak Ridge National Lab., TN (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional conference on nuclear data for science and technology; 
Gatlinburg, TN (United States); 9-13 May 1994. Order Number 
DE94017865. Source: OSTI; NTIS; INIS; GPO Dep. 

A brief overview is presented on emerging requirements for new 
criticality safety analyses arising from applications involving nuclear 
waste management, facility remediation, and the storage of nuclear 
weapons components. A derivation of criticality analyses from the 
specifications of national consensus standards is given. These 
analyses, both static and dynamic, define the needs for nuclear 
data. Integral data, used primarily for analytical validation, and dif- 
ferential data, used in performing the analyses, are listed, along 
with desirable margins of uncertainty. Examples are given of needs 
for additional data to address systems having intermediate neutron 


energy spectra and/or containing nuclides of intermediate mass 
number. 


29861 (INIS-mf-13960, [pp. 9]) WIMS-AECL calculations for 
the Doppler coefficient of reactivity. Wong, F.C. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
740p. (CONF-920641—: Annual conference of the Canadian Nu- 
clear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

The Doppler coefficient of reactivity is an important parameter in 
the evaluation of reactor transients. The Doppler feedback, associ- 
ated with changes in fuel temperature when a reactor goes from 
hot zero power to hot full power, is a relatively small effect which is 
difficult to measure directly. WIMS-AECL calculations of the 
Doppler coefficient of reactivity are in excellent agreement with 
those predicted by MCNP-3A. It is shown that the WIMS-AECL lat- 
tice code, together with the WIMS ENDF/B-V data library, can 
predict the Doppler coefficient of light-water reactor fuel with good 
accuracy. The results can be used in SLOWPOKE, MAPLE, or 
other reactor calculations. 7 refs., 8 tabs. 


29862 (INIS-mf-13960, [pp. 10]) An automated procedure 
for excluding readings of tailed detectors in flux mapping. 
Rouben, B. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Dassen, H.W.; Ossia, K. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
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1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 1. Order Number DE94633748. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The conceptually correct way of handling the readings of failed 
detectors in flux mapping is to exclude them from the numerical 
procedure. An automated way to exclude such irrational readings is 
implemented in the off-line version of the flux-mapping program. Its 
performance is illustrated by means of tests with various numbers 
of irrational readings. Results demonstrate that the proposed 
method can credibly replace the existing approximate procedure in 
the on-line program version as well, if a modern-day computer is 
used. 2 tabs. 


29863 (LA-UR-94-2250) The shift of prompt critical in 
reflected reactors and the limitations of the mean prompt- 
neutron lifetime model. Spriggs, G.D. (Los Alamos National Lab., 
NM (United States)); Busch, R.D. Los Alamos National Lab., NM 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
941102-18: Winter meeting of the American Nuclear Society, 
Washington, DC (United States), 13-18 Nov 1994). Order Number 
DE94016078. Source: OSTI; NTIS; INIS; GPO Dep. 

Prompt critical in a bare reactor is defined as the point at which 
the reactivity p of the reactor is equal to the effective delayed neu- 
tron fraction 6. In a reflected reactor, however, it is shown that 
prompt critical will occur at a reactivity of » = 6(1-f) where f is the 
fraction of core neutrons that return to the core region after having 
leaked into the reflector. Furthermore, it is also shown that the 
mean prompt-neutron lifetime model that has been traditionally 
used to characterize the dynamic response of reflected reactors 
may not always provide an adequate representation of the system 
for reactivities greater than 1$. And finally, the coupled, point- 
kinetic equations proposed by Avery and further developed by 
Cohn for simple reflected systems are recast into a more usable 
form that can be readily used to perform superprompt critical tran- 
sient analyses. 


29864 (LA-UR-—94-2275) Maximum likelilhood estimation 
and the multivariate Bernoulli distribution: An application to 
reliability. Kvam, P.H. Los Alamos National Lab., NM (United 
States). [1994]. 9p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9406224—1: Lifetime data models in reliability and survival, 
Boston, MA (United States), 14-18 Jun 1994). Order Number 
DE94016070. Source: OSTI; NTIS; GPO Dep. 

We investigate systems designed using redundant component 
configurations. If external events exist in the working environment 
that cause two or more components in the system to fail within the 
same demand period, the designed redundancy in the system can 
be quickly nullified. In the engineering field, such events are called 
common cause failures (CCFs), and are primary factors in some 
risk assessments. If CCFs have positive probability, but are not ad- 
dressed in the analysis, the assessment may contain a gross 
overestimation of the system reliability. We apply a discrete, 
multivariate shock model for a parallel system of two or more com- 
ponents, allowing for positive probability that such external events 
can occur. The methods derived are motivated by attribute data for 
emergency diesel generators from various US nuclear power 
plants. Closed form solutions for maximum likelihood estimators 
exist in many cases; statistical tests and confidence intervals are 
discussed for the different test environments considered. 


29865 (SAND-94-0950C) Characterization of reactor neu- 
tron environments at Sandia National Laboratories. Kelly, J.G.; 
Luera, T.F.; Griffin, P.J.; Vehar, D.W. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941141—4: Physics, safety and applications of pulse reac- 
tors, Washington, DC (United States), 13-17 Nov 1994). Order 
Number DE94016562. Source: OSTI; NTIS; INIS; GPO Dep. 

To assure quality in the testing of electronic parts in neutron 
radiation environments, Sandia National Laboratories (SNL) has in- 
corporated modern techniques and procedures, developed in the 
last two decades by the radiation effects community, into all of its 
experimental programs. Attention to the application of all of these 
methodologies, experiment designs, nuclear data, procedures and 





controls to the SNL radiation services has led to the much more 
accurate and reliable environment characterizations required to 
correlate the effects observed with the radiation delivered. 
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Refer also to citation(s) 29500, 29638, 29646, 29788, 29790, 
29795, 29796, 29798, 29800, 29803, 29807, 29808, 29815, 29826, 
29834, 29836, 29951, 30019, 30041, 30281, 30560 


29866 (DOE/ER/14135-3) An investigation of the effects of 
history dependent damage in time dependent fracture me- 
chanics; Phases |, Il, and one half of Phase Ill - variable load 
conditions: Progress report. Brust, F.W.; Krishnaswamy, P.; Ma- 
jumdar, B.S. Battelle Memorial Inst., Columbus, OH (United 
States). 15 Oct 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER14135. Order Number 
DE94018884. Source: OSTI; NTIS; GPO Dep. 

The demands for structural systems to perform reliably under se- 
vere temperatures and load conditions continue to increase. These 
demands will continue with the development of advanced power 
generation methods, for aging nuclear and fossil fueled power 
plants, and for future aerospace applications. An understanding of 
the high-temperature creep crack growth process, which is a fre- 
quent failure mechanism in these structures, is important. Many 
investigations which have appeared to date are concerned with 
creep crack growth which occurs under a constant load and tem- 
perature. However, most structural components experience 
complicated load histories. The history of degradation and damage 
which accumulates at the crack tip is greatly influenced by these 
transients. This program aims at gaining an understanding of the 
history dependent high temperature failure process through a com- 
bined experimental and analytical effort. The development of a 
useful predictive methodology for characterizing this process is be- 
ing undertaken. 


29867 (INIS-mf-13935) IAEA specialist’s meeting on the in- 
tegrity of pressure components of reactor systems. Gillemot, 
F.; Uri, G. (eds.). International Atomic Energy Agency, Vienna (Aus- 
tria). 1992. 272p. (CONF-9205235-—: International Atomic Energy 
Agency (IAEA) specialists meeting on integrity of pressure compo- 
nents of reactor systems, Paks (Hungary), 25-29 May 1992). Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the meeting was to provide an international fo- 
rum for discussion on recent results in research and utility practice 
in the field of integrity of pressurized components of reactor sys- 
tems. 53 delegates representing 16 countries or organizations were 
present. The papers were presented at the following sessions: 
integrity assessment of pressurized components, integrity assess- 
ment methods, assessment of material degradation and reliability 
of defect detection. A separate abstract was prepared for each of 
the papers. Refs, figs and tabs. 


29868 (INIS-mf-13935, pp. 22-37) The PISC Ill programme - 
A status report (December 1991). Crutzen, S. (Commission of 
the European Communities, Ispra (Italy). Joint Research Centre); 
Engl, G. International Atomic Energy Agency, Vienna (Austria). 
1992. (CONF-9205235-: International Atomic Energy Agency 
(IAEA) specialists meeting on integrity of pressure components of 
reactor systems, Paks (Hungary), 25-29 May 1992). In IAEA spe- 
cialist’s meeting on the integrity of pressure components of reactor 
systems. 272p. Order Number DE94636536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The PISC programme is presently in its third phase: PISC Ill, 
which involves several actions dealing with: expertise on real 
defects; evaluation of the effectiveness and reliability of NDE pro- 
cedures when applied on: full scale pressure vessels, safe-ends, 
stainless steel piping welds, steam generator tubes; validation of 
mathematical models; identification and evaluation of human fac- 
tors. This third phase is also a validation exercise of the second 
one (PISC II) on heavy steel sections inspection. Final reports will 
not be ready before October 1993. (author). 25 refs, 6 figs, 2 tabs. 


29869 (INIS-mf-13935, pp. 38-40) Overview of USNRC plans 
on irradiation embrittlement correlations (Reg. guide 1.99). 
Hiser, A.L. Jr. (Nuclear Regulatory Commission, Washington, DC 
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(United States). Office of Nuclear Reactor Regulation). International 
Atomic Energy Agency, Vienna (Austria). 1992. (CONF-9205235-: 
International Atomic Energy Agency (IAEA) specialists meeting on 
integrity of pressure components of reactor systems, Paks (Hun- 
gary), 25-29 May 1992). In IAEA specialist's meeting on the 
integrity of pressure components of reactor systems. 272p. Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief overview of US NRC plans on irradiation embrittlement 
correlations is presented. 1 fig. 


29870 (INIS-mf-13935, pp. 164-176) On the risk-based 
steam generator life time optimisation. Cizelj, L. (institute Jozef 
Stefan, Ljubljana (Sierra Leone). Reactor Engineering Div.); Mavko, 
B. International Atomic Energy Agency, Vienna (Austria). 1992. 
(CONF-9205235-—: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on integrity of pressure components of reactor 
systems, Paks (Hungary), 25-29 May 1992). In IAEA specialist's 
meeting on the integrity of pressure components of reactor sys- 
tems. 272p. Order Number DE94636536. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A probabilistic fracture mechanics model is employed to estimate 
the failure probability of axially cracked steam generator tubes. The 
model estimates the failure probability from the random changes of 
the influencing parameters such as tube and crack geometry, ma- 
terial properties and non-destructive examination results, reliability 
and sizing accuracy and stable crack propagation. The perfor- 
mance of the model is illustrated by a numerical example. A steam 
generator tubing severely affected by the stress corrosion cracking 
is studied during most unfavourable accidental conditions. Two 
different plugging approaches are analyzed and the quality is com- 
pared, showing the superior performance of crack length oriented 
approach over tube wall thickness reduction both in terms of SG 
failure probability and extent of plugging. Thus, apart from setting 
the acceptable SG failure probability, all elements for the risk- 
based SG life-time optimization are provided on the example of 
stress corrosion cracking in tube expansion transition zone. (au- 
thor). 17 refs, 5 figs, 3 tabs. 


29871 (INIS-mf-13935, pp. 216-225) Charpy, tensile and 
hardness properties and response to heat treatment of irradi- 
ated reference pressure vessel steel - A contribution to an 
IAEA joint research programme. Tipping, P. (Paul Scherrer Inst. 
(PSI), Villigen (Switzerland)); Waeber, W. International Atomic 
Energy Agency, Vienna (Austria). 1992. (CONF-9205235-: Interna- 
tional Atomic Energy Agency (IAEA) specialists meeting on 
integrity of pressure components of reactor systems, Paks (Hun- 
gary), 25-29 May 1992). In JAEA specialist's meeting on the 
integrity of pressure components of reactor systems. 272p. Order 
Number DE94636536. Source: OSTI; NTIS (US Sales Only); INIS. 

The following work is a contribution to a joint effort on the IAEA 
coordinated research programme (CRP) on "Optimising of Reactor 
Pressure Vessel Surveillance Programmes and their Analyses’. A 
pressure vessel (PV) steel has been irradiated to various fast neu- 
tron fluences in a materials test reactor. In addition to standard 
Charpy toughness, tensile and hardness properties have also been 
determined in the unirradiated (U), irradiated (l) and annealed plus 
reirradiated conditions (IAR). The application of a heat treatment of 
460 deg. C x 18 h at 50% of the target fluence holds promise as a 
means for mitigating neutron irradiation embrittlement. It has been 
shown that the tensile properties in particular were partly restored 
and it was indicated that the rate of reembrittlement after annealing 
and reirradiating to the target fluence was no faster than when no 
intermediate anneal had been performed. The Charpy toughness 
parameters also benefitted from the annealing, showing the poten- 
tial of the method for accomplishing plant life extension (PLEX) 
goals. (author). 10 refs, 6 figs, 4 tabs. 


29872 (INIS-mf-13960, [pp. 18]) Modern turbine-generators 
for smaller standardized nuclear power plant. Hesketh, J.A. 
(GEC ALSTHOM Large Steam Turbines, Rugby (United Kingdom)). 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641-—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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There is an emerging interest in small standardized nuclear 
power plants for worldwide commercial application, and these are 
of a size for which well proven compact steam turbines are ideally 
suited. With its experience, GEC ALSTHOM is well placed to pro- 
vide turbines for small standardized nuclear systems up to the 600 
MW(e) currently envisaged. At this low power level, full-speed tur- 
bines are the appropriate choice. The paper describes relevant 
experience with these turbines, and the corresponding thermody- 
namic cycles. 4 refs., 13 figs. 


29873 (INIS-mf-13960, [pp. 23]) Simulation of the combus- 
tion chamber of a H2-O2 thermal recombiner. Fineschi, F. (Pisa 
Univ. (italy). Dipt. di Costruzioni Meccaniche e Nucleari); Bazzichi, 
M.; Gardano, G. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 740p. (CONF-920641-: Annual conference of the Canadian 
Nuclear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

Thermal recombiners are installed in many nuclear power plants 
to prevent late hydrogen deflagrations during design basis accident 
(DBA); experimental tests guarantee DBA operation. A code called 
TREE has been written to simulate the steady-state operation of 
the FIAT recombiner. The recombining rate, calculated with the 
code for a gas mixture typical of severe accidents, is higher than 
the highest value obtained in the DBA experimental tests. This re- 
sult is encouraging for the use of thermal recombiners, even in 
severe accidents, but the recombiner capability and stability should 
be verified through experimental tests. 20 refs., 5 figs., 4 tabs. 


29874 (NUREG/CP-0137-Vol.1) Proceedings of the Third 
NRC/ASME Symposium on Vaive and Pump Testing: Session 
1A-Session 2C: Volume 1. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion; EG and G Idaho, Inc., Idaho Falls, ID (United States). Jul 
1994. 532p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(CONF-940774—Vol.1: 3. ASME/NRC symposium on valve and 
pump testing, Washington, DC (United States), 18-21 Jul 1994). 
Source: OSTI; NTIS; INIS; GPO. 

The 1994 Symposium on Valve and Pump Testing, jointly spon- 
sored by the Board of Nuclear Codes and Standards of the 
American Society of Mechanical Engineers and by the Nuclear 
Regulatory Commission, provides a forum for the discussion of 
current programs and methods for inservice testing and motor- 
operated valve testing at nuclear power plants. The symposium 
also provides an opportunity to discuss the need to improve that 
testing in order to help ensure the reliable performance of pumps 
and valves. The participation of industry representatives, regula- 
tors, and consultants results in the discussion of a broad spectrum 
of ideas and perspectives regarding the improvement of inservice 
testing of pumps and valves at nuclear power plants. This docu- 
ment, Volume 1, covers sessions 1A through session 2C. The 
individual papers have been cataloged separately. 


29875 (NUREG/CR-0137-Vol.2) Proceedings of the Third 
NRC/ASME Symposium on Valve and Pump Testing: Volume 
2, Session 3A-Session 4B. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Reactor Regula- 
tion; EG and G Idaho, Inc., Idaho Falls, 1D (United States). Jul 
1994. 353p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(EGG—2742-Vol.2; CONF-940664—Vol.2: ISFNT-3: 3rd international 
symposium on fusion nuclear technology, Los Angeles, CA (United 
States), 27 Jun - 1 jul 1994). Source: OSTI; NTIS; GPO; INIS. 
The 1994 Symposium on Valve and Pump Testing, jointly spon- 
sored by the Board of Nuclear Codes and Standards of the 
American Society of Mechanical Engineers and by the Nuclear 
Regulatory Commission, provides a forum for the discussion of 
current programs and methods for inservice testing and motor- 
operated valve testing at nuclear power plants. The symposium 
also provides an opportunity to discuss the need to improve that 
testing in order to help ensure the reliable performance of pumps 
and valves. The participation of industry representatives, regula- 
tors, and consultants results in the discussion of a broad spectrum 
of ideas and perspectives regarding the improvement of inservice 
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testing of pumps and valves at nuclear power plants. Individual pa- 
pers have been cataloged separately. 


29876 (NUREG/CR-6233-Vol.1) Stability of cracked pipe 
under inertial stresses: Subtask 1.1 final report. Scott, P. (Bat- 
telle, Columbus, OH (United States)); Wilson, M.; Olson, R.; 
Marschall, C.; Schmidt, R.; Wilkowski, G. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; 
Battelle, Columbus, OH (United States). Aug 1994. 188p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (BMl-2177-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

This report presents the results of the pipe fracture experiments, 
analyses, and material characterization efforts performed within 
Subtask 1.1 of the IPIRG Program. The objective of Subtask 1.1 
was to experimentally verify the analysis methodologies for circum- 
ferentially cracked pipe subjected primarily to inertial stresses. 
Eight cracked-pipe experiments were conducted on 6-inch nominal 
diameter TP304 and A106B pipe. The experimental procedure was 
developed using nonlinear time-history finite element analyses 
which included the nonlinear behavior due to the crack. The model 
did an excellent job of predicting the displacements, forces, and 
times to maximum moment. The comparison of the experimental 
loads to the predicted loads by the Net-Section-Collapse (NSC), 
Dimensionless Plastic-Zone Parameter, J-estimation schemes, R6, 
and ASME Section XI in-service flaw assessment criteria tended to 
underpredict the measured bending moments except for the NSC 
analysis of the A106B pipe. The effects of flaw geometry and load- 
ing history on toughness were evaluated by calculating the 
toughness from the pipe tests and comparing these results to C(I) 
values. These effects were found to be variable. The surface-crack 
geometry tended to increase the toughness (relative to CM re- 
sults), whereas a negative load-ratio significantly decreased the 
TP304 stainless steel surface-cracked pipe apparent toughness. 
The inertial experiments tended to achieve complete failure within 
a few cycles after reaching maximum load in these relatively small 
diameter pipe experiments. Hence, a load-controlled fracture 
mechanics analysis may be more appropriate than a displacement- 
controlled analysis for these tests. 


29877 (NUREG/CR-6237) Statistical analysis of fatigue 
strain-lite data for carbon and low-alloy steels. Keisler, J.; 
Chopra, O.K.; Shack, W.J. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Reactor Regulation; 
Argonne National Lab., IL (United States). Aug 1994. 39p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (ANL-94/21). Source: 
OSTI; NTIS; INIS; GPO. 

The existing fatigue strain vs. life (S-N) data, foreign and domes- 
tic, for carbon and low-alloy steels used in the construction of 
nuclear power plant components have been compiled and catego- 
rized according to material, loading, and environmental conditions. 
A statistical model has been developed for estimating the effects of 
the various test conditions on fatigue life. The results of a rigorous 
statistical analysis have been used to estimate the probability of 
initiating a fatigue crack. Data in the literature were reviewed to 
evaluate the effects of size, geometry, and surface finish of a com- 
ponent on its fatigue life. The fatigue S-N curves for components 
have been determined by applying design margins for size, geom- 
etry, and surface finish to crack initiation curves estimated from the 
model. The significance of the effect of environment on the current 
Code design curve and on the proposed interim design curves for 


carbon and low-alloy steels presented in NUREG/CR-5999 is dis- 
cussed. 
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Refer also to citation(s) 29935, 29937, 29939, 29940, 29942, 
29952, 29955, 29960, 29964, 29965, 29966, 30011, 30014, 30044 


29878 (ANL/RERTR/TM-1, pp. 27-39) Low enrichment fuel 
development at INEL. Newton, D.G. (EG&G Idaho, Inc., Idaho 
Falls (United States)). Argonne National Lab., IL (United States). 
Aug 1993. (CONF-781151-: International meeting on advance fuel 
fabricators technology for research and test reactors, Argonne, IL 





(United States), 9-10 Nov 1978). In Reduced enrichment for re- 
search and test reactors: Proceedings. 227p. Order Number 
DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 

EG & G Idaho, Inc. is under contract to the Department of En- 
ergy to operate the Idaho National Engineering Laboratory (INEL). 
The INEL is located in southeastern Idaho. This facility has been 
operating since 1949 and was originally called the National Reactor 
Testing Station. Several contractors manage projects on this facil- 
ity. Most projects at INEL are concerned with either reactor safety 
or irradiation testing. At Test Area North, for example, experiments 
are being conducted on the effects of loss of coolant. At the Test 
Reactor Area the ATR (Advanced Test Reactor) and ETR (Engi- 
neering Test Reactor) are used for irradiation testing and, of 
course, those of you working at Argonne will recognize the Experi- 
mental Breeder Reactors | and Il. 


29879 (ANL/RERTR/TM-—1, pp. 40-52) Atomics international 
fuel fabrication facility and low enrichment program. Part 1. 
Moss, T.A. (Atomics International, Canoga Park, CA (United 
States)). Argonne National Lab., IL (United States). Aug 1993. 
(CONF-781151—: International meeting on advance fuel fabricators 
technology for research and test reactors, Argonne, IL (United 
States), 9-10 Nov 1978). In Reduced enrichment for research and 
test reactors: Proceedings. 227p. Order Number DE94014936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Al facility is approximately 30,000 square feet in area and 
consists of four general areas. One area is devoted to the produc- 
tion of UAI, powder. It consists of a series of arc melting furnaces, 
crushing lines, glove boxes, and compacting presses. The second 
area is used for the rolling of fuel plates. The third area is used for 
the machining of the plates to final size and also the machining of 
the fuel elements. In the fourth area the fuel plates are swaged 
into assemblies, and all welding and inspection operations are per- 
formed. As part of the lower enrichment program we are scheduled 
to put a second UAI, powder line into operation and we have had 
to expand some of our storage area. 


29880 (ANL/RERTR/TM—1, pp. 53-55) Atomics international 
fuel fabrication facility and low enrichment program. Part 2. 
Hassel, H.W. (NUKEM Company (Germany)). Argonne National 
Lab., IL (United States). Aug 1993. (CONF-781151-: International 
meeting on advance fuel fabricators technology for research and 
test reactors, Argonne, IL (United States), 9-10 Nov 1978). In Re- 
duced enrichment for research and test reactors: Proceedings. 
227p. Order Number DE94014936. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Most of you know our company from the last meeting in May in 
Vienna, so | won't steal your time with explaining and demonstrat- 
ing the same techniques that we have heard this morning f rom the 
other speakers. | would just take some words to explain the order 
of business with highly enriched uranium. NUKEM handles around 
almost two tons of highly enriched uranium a year and it was nec- 
essary to satisfy all the new physical protection philosophies. That 
means that we have to install storage and safe fabrication sites for 
a lot of money, 2.5 meter thick concrete walls, and different alarm 
systems. So just to demonstrate how silly this business is, we have 
just overcome this for highly enriched uranium, and now we speak 
about low enriched uranium for which we don't need all of these 
investments to make this business safe. | would just like to con- 
centrate my words on the status of fabrication and considerations 
in my company concerning the medium enriched uranium and low 
enriched uranium. In TABLE | are the different fuel types (see col- 
umn 1) and then we have the fabrication in column 2; (The reason 
that | use the blackboard this morning is that | try to demonstrate 
all the techniques. However, all the speakers before me did this 
and in theory we are not so far away from each other.) the 
experience of my company in kg. In column 3 is the irradiation ex- 
perience of these fuels types. Column 4 shows the studies and 
calculations made in our company for lower and medium enriched 
fuels. The preliminary fabrication tests and calculations are in col- 
umn 5, and in column 6 we have the delivery time for a prototype 
core in months after UF, supply. Column 7 shows the time for the 
development of specifications including irradiation time in years for 
6 and 7, and column 8 is the estimated cost of 6 and 7. There is 
just one fuel that is not in this summary and that is U-Zr. 
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29881 (ANL/RERTR/TM—1, pp. 56-61) Contribution of 
CERCA to the US DOE conference on the use of 20% and 45% 
enriched uranium as fuel for research reactions. Part 1. Dewez, 
Ph. (CERCA, Paris (France)); Doumerc, J. Argonne National Lab., 
IL (United States). Aug 1993. (CONF-781151-: International meet- 
ing on advance fuel fabricators technology for research and test 
reactors, Argonne, IL (United States), 9-10 Nov 1978). In Reduced 
enrichment for research and test reactors: Proceedings. 227p. Or- 
der Number DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 
Among a wide variety of other type of fuel elements CERCA has 
been involved since 1960 in MTR fuel element production and op- 
erates in Romans a production unit capable of 15 to 20,000 fuel 
plates per year. The backing of our strong R and D department 
has made it possible, not only to follow the regularly increasing de- 
mand for improved characteristics by the reactor designers and 
users, but also to remain always a little bit ahead of these require- 
ments in order to be able at all times to face new demands. 
Starting with the now nearly obsolete uranium-aluminum alloy 
picture-frame technique, we soon had to develop powder metal- 
lurgy techniques, in parallel with improved bonding techniques 
adapted to the harder aluminum alloy cladding that becomes nec- 
essary in order to keep up with the increasing uranium content of 
the fuel plates. Of course the main concern at each new step of 
technical development is the dogbone and the homogeneity specifi- 
cations along with the necessity of maintaining high fabrication 
yields in order to keep the costs as low as possible. At each step, 
irradiation experience was obtained in the French CEA reactors. 


29882 (ANL/RERTR/TM-1, pp. 62-64) Contribution of 
CERCA to the US DOE conference on the use of 20% and 45% 
enriched uranium as fuel for research reactions. Part 2. 
Doumerc, J. (CERCE, Paris (France)). Argonne National Lab., IL 
(United States). Aug 1993. (CONF-781151—: International meeting 
on advance fuel fabricators technology for research and test reac- 
tors, Argonne, IL (United States), 9-10 Nov 1978). In Reduced 
enrichment for research and test reactors: Proceedings. 227p. Or- 
der Number DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 

As far as prices are concerned, the author would like to state 
first that for the time being we have to compare the prices of a 
steady state situation, which is represented by a well known 
process that has been in use for many years, with a transitory situ- 
ation which is the achievement of the same expertise in new, 
extrapolated fuels. That is why the comparison has to be corrected 
for the results within the next 2 to 3 years. Obviously, it seems that 
there are other factors which contribute to the price increases. | 
think there is a very significant example for this. 


29883 (ANURERTR/TN-1, pp. 65-76) High-Uranium-Loaded 
U30,-Al fuel element development program. Part 1. Martin, 
M.M. (Oak Ridge National Lab., TN (United States)). Argonne Na- 
tional Lab., IL (United States). Aug 1993. (CONF-781151-: 
International meeting on advance fuel fabricators technology for re- 
search and test reactors, Argonne, IL (United States), 9-10 Nov 
1978). In Reduced enrichment for research and test reactors: Pro- 
ceedings. 227p. Order Number DE94014936. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The High-Uranium-Loaded U30,-Al Fuel Element Development 
Program supports Argonne National Laboratory efforts to develop 
high-uranium-density research and test reactor fuel to accommo- 
date use of low-uranium enrichment. The goal is to fuel most 
research and test reactors with uranium of less than 20% enrich- 
ment for the purpose of lowering the potential for diversion of 
highly-enriched material for nonpeaceful usages. The specific 
objective of the program is to develop the technological and engi- 
neering data base for U3Og-Al plate-type fuel elements of maximal 
uranium content to the point of vendor qualification for full scale 
fabrication on a production basis. A program and management 
plan that details the organization, supporting objectives, schedule, 
and budget is in place and preparation for fuel and irradiation stud- 
ies is under way. The current programming envisions a program of 
about four years duration for an estimated cost of about two million 
dollars. During the decades of the fifties and sixties, developments 
at Oak Ridge National Laboratory led to the use of U3O,-Al plate- 
type fuel elements in the High Fiux Isotope Reactor, Oak Ridge 
Research Reactor, Puerto Rico Nuclear Center Reactor, and the 
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High Flux Beam Reactor. Most of the developmental information 
however applies only up to a uranium concentration of about 55 wt 
% (about 35 vol % U3Og). The technical issues that must be ad- 
dressed to further increase the uranium loading beyond 55 wt % U 
involve plate fabrication phenomena of voids and dogboning, fuel 
behavior under long irradiation, and potential for the thermite reac- 
tion between U3;0, and aluminum. 


20884 (ANL/RERTR/TM-—1, pp. 77-89) High-Uranium-Loaded 
U,0,-Al fuel element development program. Part 2. Knight, R. 
(Oak Ridge Nationa! Lab., TN (United States)). Argonne National 
Lab., IL (United States). Aug 1993. (CONF-781151-: International 
meeting on advance fuel fabricators technology for research and 
test reactors, Argonne, IL (United States), 9-10 Nov 1978). In Re- 
duced enrichment for research and test reactors: Proceedings. 
227p. Order Number DE94014936. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Texas Instruments is a product intensive company that manufac- 
tures very high volumes of different products, and because of this, 
their technique in manufacturing is what we call hard tooling. So all 
of the tools we use at this site whether it is for HFIR, ORR or HFBR 
are hard tooling. A fuel plate never sees a lathe, milling machine, 
or any other tool of that nature. | have just a few viewgraphs here 
that will illustrate some of the types of tooling we use to keep away 
from machining and get high production at as low as possible cost. 
Figure | shows weighing aluminum powder. It’s done in a glove box 
more to keep air flow away from the balance than any other rea- 
son. The weighing of the U3Q0, is similar and the glove box is for 
personnel protection. Figure 2 shows our blender, and | won't try to 
explain why it works. This is the only one we have ever found that 
really blends our powder and does a good job. Figure 3 shows our 
powder die on the press, and you can see the rectangular compact 
being extracted. Here is the way we make our frames in a blanking 
die Figure 4. You will notice there are two holes in the frame. We 
start off with two cores in a frame. Our lot size is 24, but twelve bil- 
lets go into the furnace for preheating, at the seventh pass, we cut 
the two cores apart and at that point they become individual fuel 
plates. Figure 5 shows the loading of the compacts into the frame. 
We use a loose fit. We can just drop the cores into the frame with, 
| think, about 2 mils side clearance and it works very satisfactorily. 
Figure 6 shows a forming die. Once you make the investment for 
the fuel plate blanking die shown in Figure 7, you can blank out a 
fuel plate on the order of about one per minute, to size and to the 
tolerances required. Figure 8 shows a unique tool developed at 
Oak Ridge. It’s a Homogeneity Scanner. It works on the principal 
of x-ray attenuation going through an electronic analysis. 


29885 (ANL/RERTR/TM-1, pp. 90-97) TRIGA low enrich- 
ment fuel. Gietzen, A. (General Atomic, San Diego, CA (United 
States)). Argonne National Lab., IL (United States). Aug 1993. 
(CONF-781151—: International meeting on advance fuel fabricators 
technology for research and test reactors, Argonne, IL (United 
States), 9-10 Nov 1978). in Reduced enrichment for research and 
test reactors: Proceedings. 227p. Order Number DE94014936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Sixty TRIGA reactors have been sold and the earliest of these 
are now passing twenty years of operation. All of these reactors 
use the uranium-zirconium hydride fuel (UZrH) which provides cer- 
tain unique advantages arising out of its large prompt negative 
temperature coefficient, very low fission product release, and high 
temperature capability. Eleven of these Sixty reactors are conver- 
sions from plate fuel to TRIGA fuel which were made as a result of 
these advantages. With only a few exceptions, TRIGA reactors 
have always used low-enriched-uranium (LEU) fuel with an enrich- 
ment of 19.9%. The exceptions have either been converted from 
the standard low-enriched fuel to the 70% enriched FLIP fuel in or- 
der to achieve extended lifetime, or are higher powered reactors 
which were designed for long life using 93%-enriched uranium dur- 
ing the time when the use and export of highly enriched uranium 
(HEU) was not restricted. The advent of international policies fo- 
cusing attention on nonproliferation and safeguards made the HEU 
fuels obsolete. General Atomic immediately undertook a develop- 
ment effort (nearly two years ago) in order to be in a position to 
comply with these policies for all future export sales and also to 
provide a low-enriched alternative to fully enriched plate-type fuels. 
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This important work was subsequently partially supported by the 
U.S. Department of Energy. The laboratory and production tests 
have shown that higher uranium densities can be achieved to com- 
pensate for reducing the enrichment to 20%, and that the fuels 
maintain the characteristics of the very thoroughly proven standard 
TRIGA fuels. In May of 1978, General Atomic announced that 
these fuels were available for TRIGA reactors and for plate-type 
reactors with power levels up to 15 MW with GA’s standard com- 
mercial warranty. 


29886 (ANL/RERTR/TM—1, pp. 99-107) Uranium Dioxide 
Carmel Fuel: An alternative fuel cycle for research and test re- 
actions. Schwartz, J.P. (Commissariat a I'Energie Atomique, 
Saclay (France)). Argonne National Lab., IL (United States). Aug 
1993. (CONF-781151—: International meeting on advance fuel fab- 
ricators technology for research and test reactors, Argonne, IL 
(United States), 9-10 Nov 1978). In Reduced enrichment for re- 
search and test reactors: Proceedings. 227p. Order Number 
DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 

The work performed in France on Caramel fuels for research re- 
actors reflects the reality of a program based on non proliferation 
criteria, as they have already appeared several years ago. This 
work actually includes the following different aspects: (1) identifica- 
tion of the non proliferation criterion defining this action; (2) 
determination of the economical and technical goals to be reached; 
(3) realization of research and development studies finalized in a 
full scale demonstration; (4) transposition to an industrial and com- 
mercial level. 


29887 (ANL/RERTR/TM—1, pp. 112-132) Powder metallurgy 
development at SRL. Peacock, H.B. (Savannah River Lab., E.I. 
du Pont de Nemours and Co., Aiken, SC (United States)). Argonne 
National Lab., IL (United States). Aug 1993. (CONF-781151-: 
International meeting on advance fuel fabricators technology for re- 
search and test reactors, Argonne, IL (United States), 9-10 Nov 
1978). In Reduced enrichment for research and test reactors: Pro- 
ceedings. 227p. Order Number DE94014936. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Savannah River Laboratory (SRL) is developing a powder 
metallury (P/M) process for manufacturing reactor-grade fuel tubes 
containing high wt % U30¢z-Al cores clad with 8001 aluminum. The 
P/M cores are made by isostatic compaction. They are assembled 
in billets, outgassed, and hot-extruded using conventional coextru- 
sion techniques. Cores have been compacted with up to 100% 
U3Og, and tubes extruded with 80 wt % oxide cores. Irradiation 
tests have been made using P/M core tubes in the Savannah River 
reactors. These tubes contained U3;Og, concentrations up to 59 wt 
% and no significant swelling or blistering occurred. The tubes 
were irradiated to ~40% burnup or 1.6x102' fissions/ce of core. 
This report discusses both small-scale and production tests for 
high- density P/M fuel development. The purpose of the P/M devel- 
opment program at SRL is to: (1) determine the maximum U3Og, 
content that can be fabricated into thin wall tubes, (2) irradiate 
high-density tubes to high burnup and assess irradiation and di- 
mensional stability, (3) continue metal forming studies for extrusion 
and drawing, and (4) evaluate hydrostatic extrusion and hydrostati- 
cally assisted drawing of P/M core tubes. 


29888 (ANL/RERTR/TM-1, pp. 166-167) Introduction. 
Nishiyama, A. (Nuclear Fuel Industries, Ltd., Kumatoris (Japan)). 
Argonne National Lab., IL (United States). Aug 1993. (CONF- 
781151—: International meeting on advance fuel fabricators 
technology for research and test reactors, Argonne, IL (United 
States), 9-10 Nov 1978). In Reduced enrichment for research and 
test reactors: Proceedings. 227p. Order Number DE94014936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In 1972, Nuclear Fuels Divisions of Sumitomo and Furukawa 
Electric Industries merged and became a subsidiary of Sumitomo 
and Furukawa Industries which is now called Nuclear Fuel Indus- 
tries, Ltd. We design and manufacture various kinds of nuclear 
fuels. As for research reactor fuel, we began our development ac- 
tivities in 1956. Since then we have spent over 2 million dollars for 
development of nuclear fuels and plant facilities including complete 
manufacturing and testing capabilities. Now we are the only sup- 
plier of the research reactor fuel in Japan. Our fabrication process 
starts with the melting, alloying, and casting of U-Ai. The uranium 





billets are prepared by foreign fabricators. The uranium content 
varies from 13 to 22 wt % according to the purchaser's specifica- 
tions. In making fuel plates, the picture frame method is applied. In 
this case, our original procedure is sufficiently effective in avoiding 
dogboning. The plates are finished by hot and cold roll milling and 
inspected dimensionally, metallurgically, and mechanically, and at 
the same time the blister test and X-ray radiographic tests are per- 
formed. Fuel elements are assembled by rolling flat or curved plates 
into side plate grooves and end-fit welding. Finished elements are 
tested dimensionally and hydraulically. Nominal losses during oper- 
ation are less than 1% of the uranium metal. Our present capacity 
licensed by the Japanese Government is approximately 950 fuel 
elements a year. About 35 employees including engineers are en- 
gaged in development and manufacturing of fuels. Owing to the 
small limited demand of the research reactor fuels in Japan during 
the past 20 years (mostly in last 10 years), we processed only 
about 350 kg of highly enriched uranium and supplied approxi- 
mately 1000 fuel elements to JAERI, Kyoto University, and others, 
and we have been suffering red-ink balance of budget every year. 


29889 (DPW-56-321) Evaluation of powder metallurgy 
plates made by Sylvania Electric Products, Inc. Du Pont de 
Nemours (E.!.) and Co., Wilmington, DE (United States). [1994]. 
4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-76SR00001. (SR/H-789). Order Number 
DE94017911. Source: OSTI; NTIS; GPO Dep. 

These plates, numbered 13129, 13130, 13133, 13137, and 
13146 were fabricated by Sylvania Electric Products, Inc., and 
were received at the Savannah plant in February, 1956. All of the 
plates were of the wide, ribless design. A summary of the data ob- 
tained by Sylvania on these and on “companion” plates is given in 
Table |, and a summary of the data obtained upon examining the 
plates at the Savannah River Laboratory is contained in Table Il. 


29890 (HW-7-3489) 300 Area, February 12 through Febru- 
ary 18. Pacific Northwest Lab., Richland, WA (United States). 22 
Feb 1946. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94017827. Source: OSTI; NTIS; GPO Dep. 

Extrusion was run on one day, February 2, and a total of 271 bil- 
lets (178 Type G, 12 type BT, and 81 red band) were processed. 
Two failures occurred among the red band billets; UM 6610 had 
begun to melt in the furnace and TX 3323 disintegrated on being 
extruded through the die. Samples of these billets are being 
checked chemically and metallurgically in an attempt to ascertain 
the cause for the hot-short characteristics of these billets. A sam- 
ple cut from a rod which possessed zero strength (fell apart under 
no stress other than its own weight) at extrusion temperature was 
found to contain a large amount of microconstituent not ordinarily 
found in appreciable quantity on uranium sections. The distribution 
and appearance of the excess phase suggested at least partial 
liquation at the working temperature and it could, therefore, be re- 
sponsible for the hot-short tendency. 


29891 (HW-65870-A) Design of production test IP-344-A- 
FP, determination of the limitations of the AFSi process. 
Hodgson, W.H.; Clinton, M.A. Pacific Northwest Lab., Richland, 
WA (United States). 31 Aug 1960. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94017737. Source: OSTI; NTIS; GPO Dep. 
Tests in which aluminum-jacketed, Al-Si bonded uranium fuel el- 
ements were baked at various temperatures have shown there is a 
time-temperature relationship for Al-Si layer decomposition. For 
heat transfer and secondary coolant barrier considerations, the ex- 
tent of bonding layer deterioration during fuel element irradiation is 
important. Currently, Al-Si bonded fuel elements show evidence of 
spire bond separation, and to a lesser degree, can bond separa- 
tion following irradiation. Such evidence has aroused concern for 
the ability of the currently produced Al-Si bonded fuel elements to 
withstand future reactor operating conditions. Several potential ura- 
nium fabrication and canning process improvements are being 
developed to further advance fuel element stability and perfor- 
mance. Optimization of process conditions based on these 
improvements may provide the necessary margin of safety for 
good bond layer integrity. Before a decision can be made to con- 
tinue improvement of the present process or convert to a new 
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canning process, more information on the stability of the present 
fuel element bond is needed. This report presents the design of a 
test to more fully evaluate Al-Si bond integrity under anticipated fu- 
ture reactor operating conditions. 


29892 (HW-72291) Development and evaluation of spire 
pulse for AISi lead-dip canning. Hanson, G.R. Pacific Northwest 
Lab., Richland, WA (United States). 17 Jan 1962. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94017723. Source: OSTI; NTIS; 
GPO Dep. 

In the AISi process, the I&E fuel element is assembled in a two- 
piece aluminum container consisting of an outer cylindrical shell 
and an inner tube containing an integrally impacted cap wafer 
which forms the top end and cap during canning. Both autoclave 
failures and reactor failures have been attributed to porosity in the 
AISi and non-wetting of the aluminum wafer with AISi. Porosity and 
non-wetting in the area of the cap closure provides a pathway for 
water to penetrate through to the uranium from small defects in the 
weld which are not detected by visual weld inspection or radiogra- 
phy. These quality deficiencies are caused from two apparent fuel 
problems, (1) the disparity in mass between the spire and cap 
wafer which results in uneven pre-heating rates for spire and cap 
wafer and freezing of gas bubbles under the cap wafer, and (2) the 
heavyoxide and lubricant contamination on the underside and side 
of the wafer which causes non-wetting and outgassing. In Decem- 
ber, 1958, an additional cleaning step was introduced in the 313 
Manufacturing process to improve cap wetting. This change in- 
volved degreasing followed by a caustic etch to remove imbedded 
lubricants in the cap wafer. It was effective in reducing cap wetting, 
although it did not completely resolve the problem. 


29893 (INIS-AR-061) Characterization program of Zircaloy- 
4 fuel cladding CNE (Embalse nuclear power plant) type of 
local fabrication. Geldstein, M.C. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Gerencia de Area Ciclo de 
Combustible); Casario, J.A.; Koll, J.H.; Hess, R.A.; Rodriguez, C. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Area Ciclo de Combustible. 1993. 3p. (in English, 
Spanish). (CONF-9311167—: 21. meeting of the Argentine Associa- 
tion of Nuclear Technology, Mar del Plata (Argentina), 8-12 Nov 
1993). Order Number DE94635194. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. FUEL CANS/embalse reactor; 
CANS/quality control; INSPECTION; MATERIALS TESTING 
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29894 (INIS-mf—13960, [pp. 10]) Transport theory evaluation 
of the release of short-lived fission products from fuel grains. 
Sills, H.E. (IDEA Research, Toronto, ON (Canada)); Liu, Y. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The first barrier to the release of fission products from reactor 
fuel elements is the uranium dioxide matrix. An assessment of the 
fraction of a particular fission product being released from the fuel 
grains is necessary to assess subsequent release mechanisms 
and pathways. Although the movement of fission products within 
the fuel lattice is assumed to be by a concentration gradient driven 
diffusion process, the modelling of this process by diffusion theory 
requires some approximations to be made when applied to short- 
lived fission products. This paper applies the more rigorous 
conditions of transport theory to evaluate the probability of fission 
product release from a fuel grain as a function of the fission prod- 
uct mean free path and the size of the fuel grain. 6 refs., 4 figs. 


29895 (JAERI-M-—94-042, pp. 71-78) LEU fuel development 
at CERCA: Status as of October 1993. Durand, J.P. (Compagnie 
pour I’Etude et la Realisation de Combustibles Atomiques 
(CERCA), 26 - Romans-sur-lsere (France)); Fanjas, Y. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321-: 16. international meeting on reduced enrichment for 
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research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

The purpose of this paper is to present the status of the low en- 
riched fuel development at CERCA since the last RERTR meeting. 
Special emphasis is given to the increase in Uranium loading of 
fuel plates (plates with a thicker meat or plates with a higher Ura- 
nium density) and to the 6g Ut/em® advanced manufacturing plate 
process applied to the production of the standard 4.8g Ut/em® 
plates. The thicker meat programme is going on. Enriched fuel 
plates have been manufactured and will be the 6g plates, after 
successful trials to denser plates, CERCA proposes the reasonable 
manufacturing load of 6g Ut/cm® for irradiation tests. The 4.8g Ut/ 
cm® plates manufactured with the 6g advanced process have a 
lower dog bone effect and a better homogeneity than those pro- 
duced with the standard one. In conclusion CERCA has improved 
its production and inspection process thanks to its higher density 
development programme. (author). 


29896 (JAERI-M-—94-042, pp. 385-393) Development of ura- 
nium metal targets for °*Mo production. Wiencek, T.C. (Argonne 
National Lab., IL (United States)); Hofman, G.L. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 
16. international meeting on reduced enrichment for research and 
test reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 
16th international meeting on reduced enrichment for research and 
test reactors. 466p. Order Number DE94770645. Source: OSTI; 
NTIS; INIS. 

A substantial amount of high enriched uranium (HEU) is used for 
the production of medical-grade °°Mo. Promising methods of pro- 
ducing irradiation targets are being developed and may lead to the 
reduction or elimination of this HEU use. To substitute low enriched 
uranium (LEU) for HEU in the production of °°Mo, the target mate- 
rial may be changed to uranium metal foil. Methods of fabrication 
are being developed to simplify assembly and disassembly of the 
targets. Removal of the uranium foil after irradiation without dissolu- 
tion of the cladding is a primary goal in order to reduce the amount 
of liquid radioactive waste material produced in the process. Proof- 
of-concept targets have been fabricated. Destructive testing 
indicates that acceptable contact between the uranium foil and the 
cladding can be achieved. Thermal annealing tests, which simulate 
the cladding/uranium diffusion conditions during irradiation, are un- 
derway. Plans are being made to irradiate test targets. (author). 


29897 (JAERI-M—94-042, pp. 394-400) Development of LEU 
targets for °*Mo production and their chemical processing sta- 
tus 1993. Vandegrift, G.F. (Argonne National Lab., IL (United 
States)); Hutter, J.C.; Srinivasan, B.; Matos, J.E.; Snelgrove, J.L. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 
(CONF-9310321—: 16. international meeting on reduced enrich- 
ment for research and test reactors, Oarai (Japan), 4-7 Oct 1993). 
In Proceedings of the 16th international meeting on reduced en- 
richment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

Most of the world’s mupy of °°™Te for medical purposes is cur- 
rently produced from °°Mo derived from the fissioning of high 
enriched uranium (HEU). Substitution of low enriched uranium 
(LEU) silicide fuel for the HEU alloy and aluminide fuels used in 
current target designs will allow equivalent °°Mo yields with little 
change in target geometries. Substitution of uranium metal for 
uranium oxide films in other target designs will also allow the sub- 
stitution of LEU for HEU. In 1993, DOE renewed funding that was 
terminated in 1990 for development of LEU targets for °°Mo pro- 
duction. During the past year, our efforts were to (1) renew contact 
with ®°Mo producers, (2) define the means to test our process for 
recovering °°Mo from irradiated LEU-silicide targets, and (3) begin 
to test our process on spent LEU-silicide miniplates stored at ANL 
from past fuel development studies. (author). 
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29898 (ECN-RX-93-121) Sensor/signal monitoring and 
plant maintenance. Ciftcioglu, Oe. (Istanbul Technical Univ. 
(Turkey)); Tuerkcan, E. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Feb 1994. 13p. (CONF-9310353—: 
IAEA Technical Committee Meeting: Use of diagnostic systems to 
monitor performance and reliability of safety equipment, Vienna 
(Austria), 11-15 Oct 1993). Order Number DE94794157. Source: 
OSTI; NTIS; INIS. 

Nuclear Power Plant (NPO) availability is determined by the in- 
tended functionality of safety related system and components. 
Therefore, maintenance is an important issue in a power plant 
connected to the plant's reliability and safety. The traditional main- 
tenance policies proved to be rather costly and even not effectively 
addressing NPP requirements. Referring to these drawbacks, in 
the last decade, in the nuclear reliability centered maintenance 
(RCM) gained substantial interest due to its merits. In the formal 
implementation of RCM, apparently, predictive maintenance is not 
considered. However, with the impact of modern real-time and on- 
line surveillance and monitoring methodologies, the predictive 
maintenance procedures like sensor/signal verification and valida- 
tion are to be included into RCM. (orig.) 


29899 (HW-69390) PCCF flow analysis —- DR Reactor. 
Calkin, J.F. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 26 Apr 1961. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94017267. Source: OSTI; NTIS; 
GPO Dep. 

This report contains an analysis of PCCF tube flow and Panellit 
pressure relations at DR reactor. Supply curves are presented at 
front header pressures from 480 to 600 psig using cold water and 
the standard 0.236 inch orifice with taper down stream and the pig- 
tail valve (plug or ball) open. Demand curves are presented for 
slug column lengths of 200 inches to 400 inches using 1.44 inch 
O.D. solid poison pieces (either Al or Pb-Cd) and cold water with a 
rear header pressure of 50 psig. Figure 1 is a graph of Panellit 
pressure vs. flow with the above supply and demand curves and 


clearly shows the effect of front header pressure and charge length 
on flow. 


29900 (IAEA-IWG-NPPCI-94/6, pp. 102-124) Diagnosis sys- 
tems in nuclear power plants developments and applications. 
Bastl, W. (Institut fuer Sicherheitstechnologie GmbH (IST), Garch- 
ing (Germany)); Felker, L.; Wach, D. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. 1994. In Computerization 
of operation and maintenance for nuclear power plants. Working 
material: Report. Final draft. 195p. Order Number DE94636544. 
Source: OSTI; NTIS (US Sales Only); INIS. 

With the progress in on-line digital data processing and the avail- 
ability of powerful process computer systems a new dimension of 
plant monitoring has been opened. Besides introducing information 
presentation by color screens and its consequence for control room 
design, new types of condensed information has been made avail- 
able by using the potential of computers, e.g. status surveillance, 
computerized operational manuals, success path monitoring. One 
of the important items necessary for these new systems are 
methodologies to recognize the deviations from normal operation 
or normal behaviour of components in an early stage. While on-line 
early failure detection in the beginning have been developed as 
separate systems (e.g. process disturbance analysis, vibration 
monitoring), it has been recognized later that they play a key role 
in plant monitoring and therefore have to be integrated in the plant 
information system. In this sense the paper deals with early distur- 
bance and failure diagnosis and outlines developments and 
applications in German nuclear power plants, with emphasis on 
work performed at GRS and IST. Beginning with principles of an 
overall information concept, the methodologies and systems are 
treated in two main chapters: System/process diagnosis compris- 
ing system status surveillance and integrated disturbance analysis, 
considering also recent progress in developing a real-time on-line 
expert system, and early diagnosis of component failures or mal- 
functions comprising vibration diagnostics (passive systems and 





rotating machinery) and loose parts monitoring. in the appendix ba- 
sic viewpoints on on-line real-time expert systems are given. 
(author). 16 refs, 13 figs. 


29901 (IAEA-IWG-NPPCI-94/6, pp. 125-128) Core monitor- 
ing system for WWER-440 PWR’s. Adorjan, F. (KFKI Atomic 
Energy Research Inst., Budapest (Hungary)); Buerger, L.; Lux, |.; 
Makai, M.; Valko, J.; Vegh, J.; Hamvas, |.; Kalya, Z. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Plant Control and Instrumentation. 1994. 
In Computerization of operation and maintenance for nuclear 
power plants. Working material: Report. Final draft. 195p. Order 
Number DE94636544. Source: OSTI; NTIS (US Sales Only); INIS. 

The core monitoring system VERONA, developed for the Hun- 
garian WWER-440 Nuclear Power Plant is presented. After a short 
overview of the instrumentation available for monitoring purposes, 
the hardware and software configuration of the original and of the 
upgraded VERONA versions are described. It is shown that the 
services offered by the system satisfy an extremely broad range of 
the possible operational needs. It is concluded that the present 
version, the VERONA-u represents the state-of-the-art reachable in 
conjunction with the WWER-440 nuclear power plants. (author). 7 
refs. 


29902 (IAEA-IWG-NPPCI-94/6, pp. 129-142) Computer- 
based operator decision aids. Shinohara, Y. (Nuclear Power 
Engineering Corp. (Japan). Systems Safety Dept.). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Nuclear Power Plant Control and instrumentation. 1994. 
In Computerization of operation and maintenance for nuclear 
power plants. Working material: Report. Final draft. 195p. Order 


Number DE94636544. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes briefly recent trends in the development of 
computerized operator decision aids, taking Japanese efforts as 
examples. The major functions developed in the five year project of 
COSS (Computerized Operator Support System) included standby 


system management, disturbance analysis and post trip operational 
guidance functions, which utilize extensively computer-driven CRT 
displays. Some of the technological achievements of this project 
are being applied to commercial nuclear power plants under con- 
structions. More sophisticated technologies have been developed 
in the eight year project of MMS-NPP (advanced Man-Machine 
Systems for Nuclear Power Plants) using artificial intelligence tech- 
niques. These included the development of knowledge-based 
management, operation method decision support and intelligent 
man-machine interface systems. (author). 12 refs, 6 figs. 


29903 (IAEA-IWG-NPPCI-94/6, pp. 143-156) Computer- 
Based support for operation, maintenance and management. 
Andersson, A. (Ringhals, Vattenfall, Viirdbacka (Sweden)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Nuclear Power Plant Control and Instrumenta- 
tion. 1994. In Computerization of operation and maintenance for 
nuclear power plants. Working material: Report. Final draft. 195p. 
Order Number DE94636544. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Computer-Based support for operation, maintenance and man- 
agement at a nuclear power plant, will in this report be exemplified 
by describing the routines at Ringhals Nuclear Power Plant. Ring- 
hals Nuclear Power Plant on the Swedish west coast, is the largest 
power station in the country. One of the two government-owned 
nuclear power plants in Sweden. The plant, with it’s tee PWR and 
one BWR unit, produces approximately 25 billion kWh a year, 
which is 16% of the total electricity production in Sweden. (author). 


29904 (IAEA-IWG-NPPCIE-94/6, pp. 157-163) Computer em- 
ployment in protective action control systems for VPBER-600 
nuclear power plant. Pobedonostsev, A.B. (OKBM, Nizhny Nov- 
gorod (Russian Federation)). Intemational Atomic Energy Agency, 
Vienna (Austria). International Working Group on Nuclear Power 
Plant Control and Instrumentation. 1994. In Computerization of 
operation and maintenance for nuclear power plants. Working ma- 
terial: Report. Final draft. 195p. Order Number DE94636544. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with prerequisites for the technological and 
economic justification of the use of computers in protective action 
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control systems (PACS). The main approaches to the use of com- 
puters in PACS are described as an example of system design a 
VPBER-600 nuclear power plant. The purpose of PACS in the gen- 
eral structure of reactor plant PCS, is described. The PACS 
structural diagram is given. The functions performed by each PACS 
module are described in detail. (author). 


29905 (IAEA-IWG-NPPCI-94/6, pp. 164-174) The torness 
AGR direct digital control and data processing computer sys- 
tem. Welbourne, D. (NNC Ltd., Knutsford, Cheshire (United 
Kingdom)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Nuclear Power Plant Control and 
Instrumentation. 1994. In Computerization of operation and mainte- 
nance for nuclear power plants. Working material: Report. Final 
draft. 195p. Order Number DE94636544. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The extensive information and control computer installation at 
Torness AGR in Scotland is described. The display and control 
functions are outlined. Operating experience with the system has 
shown the success of the co-operation between the utility (SSEB, 


now SNL) and the suppliers (Ferranti, NNC and DIA Ltd.). (author). 
3 refs, 3 figs. 


29906 (IAEA-IWG-NPPCI-94/6, pp. 175-190) Enhanced func- 
tions of process computer systems for nuclear power plants. 
Singer, B. (Science Applications International Corp., Marietta, GA 
(United States)); Bhatt, S.; Sun, B.K.H. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Nuclear 
Power Plant Control and Instrumentation. 1994. In Computerization 
of operation and maintenance for nuclear power plants. Working 
material: Report. Final draft. 195p. Order Number DE94636544. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The plant process computer system is a system of computer 
hardware and software that is integrated to acquire large amounts 
of plant data on a real-time basis. The purpose is to perform calcu- 
lations which will provide plant operators with critical operating 
parameters in normal and emergency situations. There have been 
numerous efforts in nuclear power plants around the world to up- 
grade or replace pliant process computers with enhanced functions. 
This paper describes the system operation and performance of 
process computers, their functionalities and communications, and 
their enhanced functions in software and hardware. A prudent ap- 
proach to upgrade process computers with enhanced functions can 
help utilities address obsolescence problems, support improved 
fuel design, reduce operation and maintenance cost, and increase 
plant and people productivity. In addition, it provides a framework 
for plant-wide monitoring to support future instrumentation and con- 
trol upgrades. (author). 3 refs, 6 figs, 1 tab. 


29907 (IAEA-TC-HUN-9/019/1) Role and responsibilities of 
management in NPP personnel training and competence. 
Working material: Presentations for the seminar of the IAEA 
model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. international 
Atomic Energy Agency, Vienna (Austria). 1994. 394p. 
(CONF-9403157—: Seminar on the role and responsibilities of man- 
agement in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). Order Number DE94636545. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The main aim and result of this seminar was imparting knowl- 
edge to various levels of Paks NPP management on their special 
tasks and responsibilities to achieve personnel competence, which 
include: meeting relevant regulatory and other requirements; defin- 
ing the qualifications for NPP personnel jobs; training using 
systematic approach to training to attain the required level of quali- 
fication and competence of all NPP personnel, which includes 
management, operations, maintenance and technical support per- 
sonnel! and others; recruiting and retaining qualified personnel, 
including career development; supporting the training of all person- 
nei on their responsibilities for introducing, maintaining and 
improving safety. Refs, figs and tabs. 


29908 (IAEA-TC-HUN-9/019/1, pp. 12-26) IAEA role in the 
training of nuclear power plant personnel. Boothroyd, A.D. (In- 
ternational Atomic Energy Agency, Vienna (Austria). Nuclear Power 
Engineering Section). International Atomic Energy Agency, Vienna 
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(Austria). 1994. (CONF-9403157-: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

IAEA role in the training and qualification of nuclear power plant 
personnel and mechanisms for their implementation are discussed. 


29909 (IAEA-TC-HUN-9/019/1, pp. 108-113) On the use of 
data collected during crew reliability experiments at Paks 
Nuclear Power Plant - Status report. Bareith, A. (Villamosener- 
giaipari Kutato Intezet, Budapest (Hungary)); Karsa, Z.; Izso, L.; 
Kiss, |.; Spurgin, A.J. international Atomic Energy Agency, Vienna 
(Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Aole and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 
It is reported that the results show that the EPRI data collection 
methodology can be applied very successfully to 440 MW(e) 
WWER type PWRs. During the experiments two developments 
were made to extend the capability of the EPRI approach. This 
was in the area of automated data collection, using the COPAS 
system, and an increase in the observer data. These additional 
data improved the insights derived from the experiments. These 
insights were in the following areas; use of procedures, the effec- 
tiveness of the man-machine interface, crew skills and leadership. 
Analysis of the time data indicated variable crew responses depen- 
dent on the difficulty of the scenarios, crew organization and 
knowledge, leadership and procedure use. The statistical analysis 
confirmed the time analysis findings. 2 refs, 1 fig., 2 tabs. 


29910 (INIS-AR-059) Validation and approval procedures 
for abnormal events at Embalise nuclear power plant. Batistic, 
J.A. Comision Nacional de Energia Atomica, Embalse (Argentina). 
Central Nuclear en Embalse. 1993. 3p. (In Spanish). (CONF- 
9311167—: 21. meeting of the Argentine Association of Nuclear 
Technology, Mar del Plata (Argentina), 8-12 Nov 1993). Order 
Number DE94635259. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. EMBALSE REACTOR/reactor monitoring 
systems; EMBALSE REACTOR/reactor operation; ALARM 
SYSTEMS; MANUALS; REACTOR ACCIDENTS; REACTOR CON- 
TROL SYSTEMS; SECURITY 


29911 (INIS-mf—13960, [pp. 12]) Control of CANDU 3 fuel 
handling operations using a dedicated distributed control sys- 
tem. Arapakota, D. (Atomic Energy of Canada Ltd., Sheridan Park, 
ON (Canada). CANDU Operations); Yip, J.A.; Anderson, R. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). in Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The CANDU 3 fuel-handling contro! system described has the 
following advantages over earlier CANDU 6 systems: Elimination 
of a full back-up control panel and associated discrete hardware; 
The use of available distributed control technology; Use of a high- 


level programming language; Independence of the station 
computer contro] system. 4 figs. 


29912 (INIS-mf—13960, [pp. 12]) Integrating CATHENA with 
CANDU plant controllers. Richards, DJ. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs.); Girard, R. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
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the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes how CATHENA, a two-fluid thermalhy- 
draulic computer code, may be coupled with other codes to allow 
integrated simulations. Specifically, the integration of tie LEPCON 
code with CATHENA is presented. LEPCON simulates the major 
control functions of the Point Lepreau CANDU-600 reactor. An in- 
terface was designed to exchange information between CATHENA 
and the LEPCON controllers. CATHENA performs the thermalhy- 
draulic calculation for the reactor system, while control of the 
thermalhydraulic circuits is specified by the control routines. The 
control routines use this information to calculate parameters such 
as the position of the control valves, reactivity insertion, and heat 
input to the pressurizer. This information is then returned to CA- 
THENA. Examples of integrated CATHENA/LEPCON calculations 
are given and compared with reference solutions. 6 refs., 9 figs. 


29913 (INIS-mf-13960, [pp. 18]) New flux detectors for 
CANDU reactors. Cuttler, JM. (Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations); Medak, N. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 740p. 
(CONF-920641—: Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society, St. John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The in-core (self-powered) flux detectors in Gentilly-2 and Point 
Lepreau reactors were replaced with detectors of a different 
design. This paper describes the evolution of the design, and ex- 
plains why it was chosen. 17 refs., 10 figs., 1 tab. 


29914 (INIS-mf—13961, [pp. 15]) Framework for defining the 
functional role of annunciation. Guo, K.Q. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Davey, E.C.; Russomanno, S.A.; Popovic, J.R.; Archer, P. 
Canadian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428—: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper describes a framework for examining annunciation 
and its use in a project to define the functional role for CANDU an- 
nunciation. This work was performed as part of a larger project to 
develop, evaluate and recommend an architecture of CANDU an- 
nunciation that would better meet the information needs of plant 
staff under all plant operating regions. The first phase of the 
project, performed in 1991, has established an initial definition of 
the functional role for CANDU annunciation. Subsequent project 
phases will define options for solution for specific alarm functions 
at CANDU stations in areas where the present annunciation sys- 
tems do not fully meet the needs of operations staff. This paper 
discusses background to the project, describes the place of 
annunciation in relation to other plant operator support and plant in- 
formation functions, describes how the functional role was defined, 
and outlines the direction of further work. 7 refs. 2 figs. 1 tab. 


29915 (INIS-mf—13961, [pp. 7]) Development of a new 
human factors engineering program for new CANDU plant de- 
signs. Malcolm, J.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Pauksens, J. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 762p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Human Factors Engineering Program Plan (HFEPP), which 
is relatively well established in the military domain, offers a system- 
atic approach for the incorporation of human factors into the domain 
of nuclear power plants. The objective is to identify areas and 
methods for achieving enhanced human performance in diverse as- 
pects of plant design, construction, commissioning, and operation. 
The view taken of human factors is much broader than in the past, 
and includes consideration of operational factors such as station 
staffing arrangements and operating procedures, as well as more 





traditional aspects of the design of interfaces between humans and 
machines. A generic HFEPP which is being jointly developed by 
AECL CANDU and Ontario Hydro provides a broad general model 
for HFEPP in the CANDU power plants. The CANDU 3 experience 
with the HFEPP concept indicates that special attention to project- 
specific circumstances and requirements is necessary and 
appropriate for practical cost-effective implementation. 2 refs. 


29916 (OAEP—1-122) Neutron flux measurement in Thai 
Research Reactor 1/Modification 1. Kornduangkaeo, A.; Pa- 
trashakorn, S.; Junlanan, M. Office of Atomic Energy for Peace, 
Bangkok (Thailand). Dec 1985. 40p. (In Thai). Order Number 
DE94634054. Source: OSTI; NTIS (US Sales Only); INIS. 

The relation between neutron flux and power, axial flux distribu- 
tions, and fluxes at various positions of Thai Research Reactor-1/ 
Modification 1 have been investigated by using foil activation tech- 
niques. The results show that the relation between neutron flux 
and power can be represented by the following equation: 
In(¢)=13.45+0.98 In(P); P is in watt. The axial flux distributions at 
various positions are similar except the position which is closed to 
transient rod shows more flux depression. The maximum flux posi- 
tions are varied from 9.5 to 12 inches from the lower grid plate. As 
Rotary Specimen Rack is up, the maximum thermal, resonance 
and fast fluxes are in CT which are equal to 2.6x10"S, 1.39x10'? 
and 1.03x10'? neutrons/cm?-s, respectively. The lowest thermal 
flux is in TA and equal to 5.01x10'° neutron/em?-s. The lowest res- 
onance and fast fluxes are in CAg and equal to 1.78x10® and 
1.86x10'° neutrons/cm?-s. The relative flux in Rotary Specimen 
Rack is not uniformly distributed. As Rotary Specimen Rack is 
down. The relative flux is uniformly distributed. The fluxes in CAo, 
CAs and Rotary Specimen Rack are also increased approximately 
by a factor of 10. 


29917 (ORNL/TM-12746) Implementation of CTRLPOS, a 
VENTURE module for control rod position criticality searches, 
control rod worth curve calculations, and general criticality 
searches. Smith, L.A.; Renier, J.P. Oak Ridge National Lab., TN 
(United States). Jun 1994. 201p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94016594. Source: OSTI; NTIS; INIS; GPO Dep. 

A module in the VENTURE reactor analysis code system, CTRL- 
POS, is developed to position control rods and perform control rod 
position criticality searches. The module is variably dimensioned so 
that calculations can be performed with any number of control rod 
banks each having any number of control rods. CTRLPOS can 
also calculate control rod worth curves for a single control rod or a 
bank of control rods. Control rod depletion can be calculated to 
provide radiation source terms. These radiation source terms can 
be used to predict radiation doses to personnel and estimate the 
shielding and long-term storage requirements for spent control 
rods. All of these operations are completely automated. The 
numerous features of the module are discussed in detail. The nec- 
essary input data for the CTRLPOS module is explained. Several 
sample problems are presented to show the flexibility of the mod- 
ule. The results presented with the sample problems show that the 
CTRLPOS module is a powerful tool which allows a wide variety of 
calculations to be easily performed. 


29918 (WSRC-TR-94-0096) Instrument air dew point re- 
quirements — 108-P, L, K. Fairchild, P.N. Westinghouse Savannah 
River Co., Aiken, SC (United States). 30 Mar 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO09- 
89SR18035. Order Number DE94018432. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 108 Buikding dew point analyzers measure dew point at at- 
mospheric pressure. Existing 108 Roundsheets state the maximum 
dew point temperature shall be less than —50 F. After repeatedly 
failing to maintain a —50 F dew point temperature Reactor Engi- 
neering researched the basis for the existing limit. This report 
documents the results of the study and provides technical justifica- 
tion for a new maximum dew point temperature of —35 F at 
atmospheric pressure as read by the 108 building dew point ana- 
lyzers. 
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Refer also to citation(s) 29536, 29539, 29650, 29702, 29775, 
29945, 30018, 30040, 30987, 31001, 31002, 31003, 31015, 31016, 
31017, 31118, 31949, 31957 


29919 (BNWL-CC—783) Proposed Columbia River monitor 
at 100-F Area. Hall, R.B. Pacific Northwest Lab., Richland, WA 
(United States). 28 Jul 1966. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94017006. Source: OST!; NTIS; GPO Dep. 

This report documents information concerning the release of ra- 
dioactive effluents into the Columbia River. The author suggest the 
necessity of constructing a monitoring station at the 100 area. It 
was speculated that the early detection of unusual quantities of 
radionuclides could prevent potential health hazards. Of great con- 


cern is the radioisotope lodine 131. Cost of this project was briefly 
mentioned. 


29920 (BNWL-CC—1411-Add.) Impact of proposed Washing- 
ton State water quality standards on Hanford. Corley, J.P.; 
Selby, J.M. Pacific Northwest Lab., Richland, WA (United States). 
17 Nov 1967. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94016507. Source: OSTI; NTIS; GPO Dep. 

On November 17, 1967, the Atomic Energy Commission pre- 
pared a proposal the permissible incremental increase in the 
Hanford reach of the Columbia River. This report presents graphs 
and formulas that were considered in preparing this proposal. 


29921 (BNWL-CC—1851) Columbia River model study tran- 
sient flow conditions. Eliason, J.R.; Ballowe, J.W. Pacific 
Northwest Lab., Richland, WA (United States). 10 Sep 1968. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94017005. Source: 
OSTI; NTIS; GPO Dep. 

The Columbia River hydraulic model at the Albrook Hydraulic 
Laboratory, Washington State University, which is used to study 
thermal patterns developing near reactor discharge points under 
various river flow conditions, was scanned using a Bofors IR- 
Camera. This camera system is sensitive to variations in infrared 
radiation from a surface which allows it to map the thermal varia- 
tions on the river surface due to the increasing infrared radiation 
intensity with increasing temperature. The temperature patterns in 
the model were mapped previously using thermocouples, infrared 
radiometers, and an infrared imaging system developed by 
Battelle-Northwest. These systems successfully mapped the tem- 
perature patterns when the model was operated at a constant river 
flow rate for an extended period of time. The Bofors IR-Camera 
system scans a 25° by 12.5° frame (similar to TV system) at the 
rate of 4 frames per second with a temperature sensitivity of 0.2 
°C. This gives a capability of studying thermal changes in the 
model with time which is a more realistic approach to studying the 
Columbia River system in that the river flow normally cycles daily 
in the reach modeled due to controlled releases from Priest Rapids 
Dam. The imagery collected with the Bofors camera has demon- 
strated the value of this approach of studying thermal patterns in 
hydraulic models. 


29922 (BNWL-CC-—2058) Mapping of a reactor coolant ef- 
fluent ground disposal test using an infrared imaging system 
and ground water potential and temperature measurements. 
Eliason, J.R. Pacific Northwest Lab., Richland, WA (United States). 
10 Apr 1969. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94017002. Source: OSTI; NTIS; GPO Dep. 

The concept of reactor effluent disposal to ground in infiltration 
trenches was proposed by Nelson and Alkire in 1963. At that time 
the available data indicated that radionuclide infiltration rates were 
probably adequate for trench disposal and that decontamination 
factors of 10 to 100 should be obtainable. Field tests at 100-F Area 
1965 and 100-D Area 1967 have indicated that the infiltration rates 
are adequate and DF’s of from 2.5 for 5'Cr to 7276 for Zn were 
obtained during the 100-D test. The purpose of this report is to 
present the results and interpretations of data from studies con- 
ducted over a reactor coolant effluent disposal test site. Data 
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presented in this report were collected over the 100-C Area test in 
which a significant percentage of the reactor coolant effluent was 
disposed to an existing trench for a five-month period. Results of 
infrared thermal surveys and ground water temperature and poten- 
tial measurements collected during this test are presented. 


29923 (BNWL-CC-—2110) Operation and routine mainte- 
nance of the automatic monitor for hexavalent chromium in 
Columbia River water. Alton, D.W. Pacific Northwest Lab., Rich- 
land, WA (United States). 20 Jan 1969. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE94017197. Source: OSTI; NTIS; 
GPO Dep. 

A Technicon Autoanalyzer for hexavalent chromium has been in- 
stalled at the Automatic Columbia River Monitoring Station located 
along the west bank of the Columbia River. The sample water is 
delivered to the building by a deep well jet pump for continuous 
monitoring for gross gamma, "I, hexavalent chromium, and for 
emergency water samples. An alarm system indicates unusually 
high activity levels. The unit was installed to detect hexavalent 
chromium which reaches the river as a result of cooling water 
treatment for the production reactors upstream, and via groundwa- 
ter as a result of waste disposal practices at the 300 Area. The 
detection of the Cr*® ion is based upon its reaction with diphenyl- 
carbazide to produce a reddish-violet color in slightly acid 
solutions. The degree of color is indicated by light absorption in the 
calorimeter which is plotted on the recorder and is directly related 
to the concentration of hexavalent chromium in the river water. Al- 
though designed to operate continuously and automatically, routine 
inspection is required to assure proper functioning of all compo- 
nents and to perform the required maintenance and pick up of 
recorded data. The following data is to provide general information 
relevant to the operation and maintenance of the system. 


29924 (EGG—11265-1050) An aerial radiological survey of 
the Oyster Creek Nuclear Power Plant and surrounding area, 
Forked River, New Jersey: Date of survey: September 18-25, 
1992. Hopkins, H.A.; McCall, K.A. EG and G Energy Measure- 
ments, Inc., Las Vegas, NV (United States). Remote Sensing Lab. 
May 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-93NV11265. Order Number 
DE94016801. Source: OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey was conducted over the Oyster 
Creek Nuclear Power Plant in Forked River, New Jersey, during 
the period September 18 through September 24, 1992. The survey 
was conducted at an altitude of 150 feet (46 meters) over a 26- 
square-mile (67-square-kilometer) area centered on the power 
station. The purpose of the survey was to document the terrestrial 
gamma radiation environment of the Oyster Creek Nuclear Power 
plant and surrounding area. The results of the aerial survey are re- 
ported as inferred gamma radiation exposure rates at 1 meter 
above ground level in the form of a contour map. Outside the plant 
boundary, exposure rates were found to vary between 4 and 10 
microroentgens per hour and were attributed to naturally-occurring 
uranium, thorium, and radioactive potassium gamma emitters. The 
aerial data were compared to ground-based benchmark exposure 
rate measurements and radionuclide assays of soil samples 
obtained within the survey boundary. The ground-based measure- 
ments were found to be in good agreement with those inferred 
from the aerial measuring system. A previous survey of the power 
plant was conducted in August 1969 during its initial startup phase. 
Exposure rates and radioactive isotopes revealed in both surveys 
were consistent and within normal terrestrial background levels. 


29925 (EUR-14927, pp. 533-537) The environmental conse- 
quences of a major accident at a nuclear power plant: 
rehabilitation of soils and land: Project RESSAC. Grauby, A. 
(CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. (in French). Contract Bi6-325. In Radiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the RESSAC project are to study the 
technique, of and their applications to the intervention to the con- 
taminated zones induced by a nuclear power plant accident, in 
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order to rehabilitate the terrain surface for normal use. The short- 
term and long-term impacts of the accident are evaluated, and the 
detection and transport of radionuclides in the soil and the vegeta- 
tion are investigated. (R.P.) 6 refs. 


29926 (EUR-14927, pp. 551-563) Study of the transfer of 
accidentally released radionuclides in agricultural products 
with the aim of developing appropriate countermeasures. 
Kirchmann, R. (Faculte des Sciences Agronomiques de |’Etat, 
Gembloux (Belgium)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-327. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to define the countermeasures to 
be applied in order to improve the radiological quality of agricultural 
products after a major nuclear accident at a PWR type nuclear 
power plant. The two main phases of the project are: identification 
of sensitive soils and agricultural products in the near and interme- 
diate fields; and experimental research to define the parameters 
and the methods to reduce the transfer along the soil-plant-animal 
foodchain and to investigate the possible use of industrial pro- 
cesses to reduce the level of radioactivity in the end-products of 
the plant and animal production. (R.P.) 2 refs., 2 figs., 3 tabs. 


29927 (EUR-14927, pp. 1169-1184) Comparative assess- 
ment and management of the health and environmental impact 
of energy systems and studies related to the expression of 
the detriment associated with radiation exposure. Lochard, J. 
(Centre d’Etude sur l’Evaluation de la Protection dans le Domaine 
Nucleaire, 92 - Fontenay-aux-Roses (France)); Wrixon, A.D.; 
Kemp, R. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi7-004. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

This project has two parts, one dealing with radiological detri- 
ment, and the other comparing the coal system in the German 
region of Baden-Wuerttemberg with the French nuclear cycle in the 
South-East of France. A PC-based system for the expression and 
quantification of radiological risk and detriment has been designed 
with the possibility of using new detriment indicators, i.e. the YOLL 
(years of life lost), YOLI (years of life impaired), and the QALY 
(quality adjusted life years) so that measures of both fatal and non- 
fatal cancers as well as genetic effects can be incorporated. This 
system will help define the radiological risks of nuclear electricity 
production, and put them into perspective with the risks of other 
systems. Objectives and results of the five contributions to the 
project for the reporting period are presented. (R.P.) 1 fig., 3 tabs. 


29928 (EUR-14927, pp. 1416-1419) Optimization of off-site 
recovery actions following nuclear reactor accidents. Alonso, 
A. (Universidad Politecnica de Madrid (Spain)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi6-227. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Aliso published in DE, FR. 

The main objective is the development of a model that combines 
long-term dose predictions, based on measured surface contami- 
nation, with the resulting economic costs of the different 
countermeasures against chronic exposure, following a large acci- 
dental release of radionuclides. The model will facilitate the 
cost-effectiveness analyses of different alternative actions and cri- 
teria, comparing the effectiveness, in terms of dose reduction, 
against the resulting economic costs and social disturbances. A 
second objective is an intercomparison of the model MECA (Model 
for Economic Consequence Assessment) against the model 
COCO-1, presently included in the European ACA code COSYMA. 
(R.P.) 3 refs., 1 fig. 


29929 


(HW-42926) Comparison of Columbia River temper- 
atures at 181-D and Bonneville Dam. Newell, L.J. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 3 May 1956. 4p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94016944. Source: OSTI; NTIS; GPO Dep. 

Discussed in this report are the monthly average river water tem- 
peratures over a specified period of years which were obtained 
from two separate documents. Significant temperature differences 
between the two for certain months of the year are outlined in Ta- 
ble |. The differences are due to the fact that the temperatures 
from HW-30347 were measured at 181-D and from HW-10475 at 
the Bonneville Dam. It appears desirable for Hanford purposes to 
use the data from 181-D for forecasting, future production and 
power levels. Because the water temperature increases slightly 
from the river to the pile, a temperature correction must be added 
to the 181-D data. 


29930 (HW-55774) Development test authorization IP-154- 
AL sulfuric acid study. Hall, R.B.; Conley, W.R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 4 Apr 1958. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC0O6-76RL01830. Order Number 
DE94016995. Source: OSTI; NTIS; GPO Dep. 

The test detailed in this report is a part of a program seeking 
ways to reduce the amount of radioactivity in reactor effluent water. 
Arsenic-76 is a major contributor to the gastrointestinal, radiation 
dose received by downstream users of river water. Phosphorus-32 
is the principal radioisotope in the flesh of whitefish caught in the 
vicinity of the Hanford reservation. Recent activation analyses of 
the commercial grade sulfuric acid used in process water treatment 
have indicated that this acid may be an important source of the 
parent elements that are transformed to arsenic-76 and 
phosphorus-32 in the reactors. The purpose of this test is to deter- 
mine if the impurities in commercial grade sulfuric acid have a 
significant effect on the release rates of arsenic-76 and 
phosphorus-32 to the river in reactor effluent water. 


29931 (HW-60285-Pt.1) Artificial cooling of the Columbia 
River by dam regulation: Part 1. Kramer, H.A. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 25 May 1959. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94016943. Source: OSTI; NTIS; GPO Dep. 

In early July 1958, it appeared that Columbia River temperatures 
at HAPO would be near 24-50°C by the end of August. River tem- 
peratures were averaging 40 to 50°C above 1957 figures and were 
3° to 4° above the ten year highs. It seemed desirable to examine 
the problem to determine if any corrective measure could be taken, 
since it was apparent that production losses were imminent. The 
large storage of cold water behind Grand Coulee Dam, normally 
untapped, was a source of possible relief. A plan for use was pro- 
posed for the peak high temperature period and agreed to by the 
Bureau of Reclamation. 


29932 (NUREG—0837-Vol.14-No.2) NRC TLD direct radiation 
monitoring network: Progress report, April 1994—June 1994. 
Struckmeyer, R. Nuclear Regulatory Commission, King of Prussia, 
PA (United States). Region |. Aug 1994. 226p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

This report is one of a series of technical reports covering results 
and experiences of the operation of the NRC TLD (thermolumines- 
cent dosimeters) Direct Radiation Monitoring Network. This 
Network is operated by the NRC in cooperation with participating 
states to provide continuous measurement of the ambient radiation 
levels around licensed NRC facilities, primarily power reactors. The 
Network is intended to measure radiation levels during routine facil- 
ity operations and to establish background radiation levels used to 
assess the radiological impact of an unusual condition, such as an 
accident. This report presents the radiation levels measured 
around all facilities in the Network for the second quarter of 1994. 
A complete listing of the site facilities monitored is included. 


29933 (NUREG/CR-6190-Vol.2) Protection against malevo- 
lent use of vehicles at Nuclear Power Plants: Vehicle barrier 
system selection guidance. Nebuda, D.T. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation; Corps of Engineers, Omaha, NE (United 
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States). Aug 1994. 33p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

This manual provides a simplified procedure for selecting land 
vehicle barriers that will stop the design basis vehicle threat 
adopted by the U.S. Nuclear Regulatory Commission. Proper selec- 
tion and construction of vehicle barriers should prevent intrusion of 
the design basis vehicle. In addition, vital safety related equipment 
should survive a design basis vehicle bomb attack when vehicle 
barriers are properly selected, sited, and constructed. This manual 
addresses passive vehicle barriers, active vehicle barriers, and site 
design features that can be used to reduce vehicle impact velocity. 


29934 (OAEP—1-133) Preliminary calculation of the plume 
rise for the Chernobyl accident. Utayobhas, P. Office of Atomic 
Energy for Peace, Bangkok (Thailand). Apr 1987. 12p. (in Thai). 
Order Number DE94636399. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Calculation of plume rise for the Chernobyl accident is made on 
assumption that at 1.23 a.m. on 26 April 1986 the reactor core 
started burning from the top in a cylindrical shape with radius at 
half of the core diameter and continued burning until it reached the 
bottom. Briggs formulae for a buoyant plume with the rise limited 
by ambient stability and ambient turbulence are used with the 
assumptions of atmospheric stability in inversion and neutral condi- 
tion respectively. The results illustrate that even with very 
conservative assumption of the burning rate, the plume would rise 
beyond the inversion layer and penetrate the inversion layer to the 
mixed layer having turbulence domination. Therefore the plume 
rise calculated with the assumption of turbulence stability would 
give the more realistic results. If the core was burnt with the burn- 
ing rate of about 7-12 crvhr, the plume rise from the accident 
would be in the range of 650-1100 m. 


2206 Research, Test, Training, Production, Irradia- 
tion, Materials Testing Reactors 


Refer also to citation(s) 29193, 29203, 29536, 29539, 29878, 
29879, 29881, 29886, 29887, 29888, 29899, 29918, 29919, 29920, 
29921, 29922, 29923, 29929, 29930, 29931, 30017, 30029, 30044, 
30073, 30074, 30075, 30076, 30077, 30999, 31015, 31017, 31055 


29935 (ANL/RERTR/TM—-1, pp. 1) Introduction. Mattern, K. 
(Department of Energy, Washington, DC (United States)). Argonne 
National Lab., IL (United States). Aug 1993. (CONF-781151-: 
International meeting on advance fuel fabricators technology for re- 
search and test reactors, Argonne, IL (United States), 9-10 Nov 
1978). In Reduced enrichment for research and test reactors: Pro- 
ceedings. 227p. Order Number DE94014936. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Significant reductions in uranium enrichment require comparable 
increases in uranium content in the fuel if the fuel configuration is 
to fulfill the mission of the reactor. Consequently, this program pro- 
poses to make available fuels with needed uranium content at 
reduced enrichment. | am sure you are aware of the fact that there 
is strong competition for energy dollars. The limited RERTR pro- 
gram funds cannot span the full scope of enrichments and reactor 
specified fuels that individuals might be interested in. Consequently, 
we have put our primary effort into the resolution of alternative fu- 
els to replace the fuels that constitute the bulk of U.S. exports of 
highly enriched uranium, and with that in mind | will turn this back 
to Armando Travelli, and he will present to you the basic program 
and schedule that we have devised for the RERTR program. 


29936 (ANL/RERTR/TM-—1, pp. 3-18) The U.S. reduced en- 
richment research and test reactor (RERTR) program. Travelli, 
A. (Argonne National Lab., IL (United States)). Argonne National 
Lab., IL (United States). Aug 1993. (CONF-781151—: International 
meeting on advance fuel fabricators technology for research and 
test reactors, Argonne, IL (United States), 9-10 Nov 1978). In Re- 
duced enrichment for research and test reactors: Proceedings. 
227p. Order Number DE94014936. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Research and test reactors are widely deployed to study the irra- 
diation behavior of materials of interest in nuclear engineering, to 
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produce radioisotopes for medicine, industry, and agriculture, and 
as a basic research and teaching tool. In order to maximize neu- 
tron flux per unit power and/or to minimize capital costs and fuel 
cycle costs, most of these reactors were de- signed to utilize 
uranium with very high enrichment (in the 70% to 95% range). Re- 
search reactor fuels with such high uranium enrichment cause a 
potential risk of nuclear weapons proliferation. Over 140 research 
and test reactors of significant power (between 10 kW and 250 
MW) are in operation with very highly enriched uranium in more 
than 35 countries, with total power in excess of 1,700 MW. The 
overall annual fuel requirement of these reactors corresponds to 
approximately 1,200 kg of 2°5U. This highly strategic material is 
normally exported from the United States, converted to metal form, 
shipped to a fuel fabricator, and then shipped to the reactor site in 
finished fuel element form. At the reactor site the fuel is first 
stored, then irradiated, stored again, and eventually shipped back 
to the United States for reprocessing. The whole cycle takes ap- 
proximately four years to complete, bringing the total required fuel 
inventory to approximately 5,000 kg of 5U. The resulting interna- 
tional trade in highly-enriched uranium may involve several 
countries in the process of refueling a single reactor and creates a 
considerable concern that the highly-enriched uranium may be di- 
verted for non-peaceful purposes while in fabrication, transport, or 
storage, particularly when it is in the unirradiated form. The prolifer- 
ation resistance of nuclear fuels used in research and test reactors 
can be considerably improved by reducing their uranium enrich- 
ment to a value less than 20%, but significantly greater than 
natural to avoid excessive plutonium production. 


29937 (ANU/RERTR/TM—1, pp. 19-26) The low-enrichment 
fuel development program. Stahl, D. (Argonne National Lab., IL 
(United States)). Argonne National Lab., IL (United States). Aug 
1993. (CONF-781151—: International meeting on advance fuel fab- 
ricators technology for research and test reactors, Argonne, IL 
(United States), 9-10 Nov 1978). In Reduced enrichment for re- 
search and test reactors: Proceedings. 227p. Order Number 


DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 


In the 1950s and 1960s, low-power research reactors were built 
around the world utilized MTR-type fuel elements containing 20% 
enriched uranium. However, the demand for higher specific power 
created a need for greater uranium-235 concentrations. Early diffi- 
culties in increasing uranium content led to the substitution of highly 
enriched uranium in place of the 20% enriched fuel previously 
utilized. The highly enriched material also yielded other benefits in- 
cluding longer core residence time, higher specific reactivity, and 
somewhat lower cost. Highly enriched material then became readily 
available and was used for high-power reactors as well as in low- 
power reactors where 20% enriched material would have sufficed. 
The trend toward higher and higher specific power also led to the 
development of the dispersion-type fuels which utilized highly en- 
riched uranium at a concentration of about 40 wt%. In the 1970's, 
however, concerns were raised about the proliferation resistance of 
fuels and fuel cycles. As a consequence, the U.S. Department of 
State has recently prohibited the foreign shipment of highly en- 
riched material, except where prior contractual obligation or special 
merit exists. This will impact on the availability and utilization of 
highly enriched uranium for research and test reactor fuel. It has 
also stimulated development programs on fuels with higher 
uranium content which would allow the use of uranium of lower en- 
richment. The purpose of this report is to briefly describe the 
overall fuel-development program which is coordinated by Argonne 
National Laboratory for the Department of Energy, and to indicate 
the current and potential uranium loadings. Other reports will ad- 
dress the individual fuel-development activities in greater detail. 


29938 (ANURERTR/TM-1, pp. 108-111) U.S. Non- 
proliteration policy and programs regarding use of 
high-enriched uranium in research reactors. Lewis, R.A. (De- 
partment of State, Washington, DC (United States)). Argonne 
National Lab., IL (United States). Aug 1993. (CONF-781151-: 
International meeting on advance fuel fabricators technology for re- 
search and test reactors, Argonne, IL (United States), 9-10 Nov 
1978). In Reduced enrichment for research and test reactors: Pro- 


ceedings. 227p. Order Number DE94014936. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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Uranium enriched to 90-93%, supplied by the U.S., is now used 
in 141 research and test reactors in 35 countries around the world 
with a cumulative power of 1714 mw. Since of the order of 3 kg of 
2351) is involved annually in fuel fabrication, fresh fuel transport and 
storage, reactor operation, and spent fuel cooling and return per 
megawatt of research reactor power, it is estimated that more than 
5000 kg of very high-enriched uranium is handled each year to op- 
erate these reactors. Recent U.S. assessments have led to the 
tentative conclusion that in only approximately 11 of these reactors, 
generally those of highest power or power density, is the use of 
90-93% enriched uranium currently a technical necessity. Universal 
use of the best state-of-the-art fuel technology would permit an 
estimated 90 of these reactors to use 20% enriched fuel, and esti- 
mated 40 others to use 45% enriched fuel, without significant 
performance degradation. If advanced research reactor fuel devel- 
opment programs currently under way in the U.S. and elsewhere 
are successful, it may, in fact, be possible to operate virtually all of 
these reactors on less than 20% enriched uranium in the longer 
term. The physical and economic practicality of these developmen- 
tal fuels must, of course, await future assessments. 


29939 (ANL/RERTR/TM-—1, pp. 133-155) PULSTAR fuel, low 
enrichment, long lifetime, economical, proven. Carter, R.E. (in- 
stitute for Resource Management, Inc., Bethesda, MD (United 
States)); Leonard, B.E. Argonne National Lab., IL (United States). 
Aug 1993. (CONF-781151—: International meeting on advance fuel 
fabricators technology for research and test reactors, Argonne, IL 
(United States), 9-10 Nov 1978). In Reduced enrichment for re- 
search and test reactors: Proceedings. 227p. Order Number 
DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 

The proceeding sections have presented basic information about 
the characteristics and performance of the PULSTAR Research 
Reactor fuel. The following summarizes this information. The fuel is 
of sufficiently low enrichment to preclude use as nuclear weapons 
material. Although Pu is produced, its continuous burnup precludes 
the use of the fuel to produce Pu for nuclear weapons material. 
The fuel is readily available on the world-wide market, and, there- 
fore, purchasers do not have to depend on one sole-source fuel 
supplier. The fuel is inherently safe against any conceivable acci- 
dent condition. Unlike other research reactor fuel, the fuel can be 
reprocessed with present technology and present reprocessing 
facilities. Due to the similarity to power reactor fuel, the fuel facili- 
tates research related to fuel and core development for power 
reactors. The undermoderated neutron fluence spectrum enables 
studies of fast neutron effects and provides high thermal neutron 
fluence peaking at the core boundary and in “flux traps”. 


29940 (ANL/RERTR/TM—1, pp. 156-165) Fuels for Canadian 
research reactors. Feraday, M.A. (Atomic Energy of Canada, Ltd., 
Chalk River, Ontario (Canada)). Argonne National Lab., IL (United 
States). Aug 1993. (CONF-781151-: International meeting on ad- 
vance fuel fabricators technology for research and test reactors, 
Argonne, IL (United States), 9-10 Nov 1978). In Reduced enrich- 
ment for research and test reactors: Proceedings. 227p. Order 
Number DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 

For a period of about 10 years AECL had a significant program 
looking into the possibility of developing U3Si as a high density re- 
placement for the UOz pellet fuel in use in CANDU power reactors. 
The element design consisted of a Zircaloy-clad U3Si rod contain- 
ing suitable voidage to accommodate swelling. We found that the 
binary U3Si could not meet the defect criterion for our power reac- 
tors, i.e., one month in 300°C water with a defect in the sheath 
and no significant damage to the element. Since U3Si could not do 
the job, a new corrosion resistant ternary U-Si-Al alloy was devel- 
oped and paiented. Fuel elements containing this alloy came close 
to meeting the defect criterion and showed slightly better irradiation 
stability than U3Si. Shortly after this, the program was terminated 
for other reasons. We have made much of this experience avail- 
able to the Low Enrichment Fuel Development Program and will be 
glad to supply further data to assist this program. 


29941 (ANL/RERTR/TM—1, pp. 183-201) The University of 
Missouri Research Reactor, its fuel and productivity. Brugger, 
R.M. (Argonne National Lab., IL (United States)); Schlapper, G.A.; 
Alger, D.M. Argonne National Lab., IL (United States). Aug 1993. 
(CONF-781151-: International meeting on advance fuel fabricators 





technology for research and test reactors, Argonne, IL (United 
States), 9-10 Nov 1978). In Reduced enrichment for research and 
test reactors: Proceedings. 227p. Order Number DE94014936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the University of Missouri Research Reac- 
tor (MURR) and presents a summary of contributions to education, 
research, and service. These efforts have helped offset the impact 
on the U.S. economy of research from other countries. Special em- 
phasis is placed on fuel design developments that have allowed 
MuRR to keep the cost megawatt day (MWD) of fuel essentially 
constant. Also noted is the fact that the United States has missed 
some research opportunities because of a hold-the-line attitude. 
The slipping position of U.S. research reactors is compared with 
the rest of the world. As will be further outlined in the text, the 
MURR cannot (with available technology) decrease its U-235 en- 
richment level and maintain present research capabilities and fuel 
cycle costs. Data is presented to show how MURR, if permitted to 
use advanced fuel technology, could reduce fuel fabrication costs 
and onsite U-235 inventory. In addition it is shown that MURR 
could increase its capabilities provided that arbitrary institutional 
limits are removed. 


29942 (ANL/RERTR/TM—1, pp. 202-204) Introduction. Snel- 
grove, J.L. (Argonne National Lab., IL (United States)). Argonne 
National Lab., IL (United States). Aug 1993. (CONF-781151-: 
International meeting on advance fuel fabricators technology for re- 
search and test reactors, Argonne, IL (United States), 9-10 Nov 
1978). In Reduced enrichment for research and test reactors: Pro- 
ceedings. 227p. Order Number DE94014936. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The other parts of our program in the near-term have to do with 
whole-core demonstrations, and the one that is really planned at 
this time is the Ford Nuclear Reactor at the University of Michigan. 
The primary purpose of this demonstration is to have a core in 
which we can investigate the physics and safety characteristics of 
<20%-enriched fuel and compare them with those of the 93%- 
enriched cores. We will also use the data for verification of our 
analytical methods, so that when these methods are applied in 
evaluating the potential of other reactors for use of reduced- 
enrichment fuel, one will have increased confidence in the 
methods. | point out, of course, that there have been other reactors 
run with 20%-enriched fuel. However, that fuel was used quite 
awhile ago, and it’s difficult today to obtain the sort of data in 
which we are really interested. The measurements in the FNR are 
planned to look at detailed flux distributions in the core and reflec- 
tors and at the ends of beam ports. It is also planned to measure 
the typical sorts of reactor characteristics which are always neces- 
sary to show that you’re meeting your technical specifications and 
safety requirements. The Ford Nuclear Reactor is an NRC licensed 
facility, and, as such, the University of Michigan will have to obtain 
licensing approval from NRC. We're hoping for the full cooperation 
of NRC, and we've been basically told that there will be forthcom- 
ing. We certainly don’t anticipate that there are any new safety 
issues involved. We say the basis is there, and it's up to use, in 
cooperation with the University of Michigan, to demonstrate to the 
NRC that this is true. Out of this work will then come some docu- 
ments that will be very useful as reference documents for any 
further near-term conversions using this type of fuel. | conclude my 
remarks here, and | will be happy to answer any questions. 


29943 (ANL/TD/CP-82103) Safeguards operations in the in- 
tegral fast reactor fuel cycle. Goff, K.M. (Argonne National Lab., 
Idaho Falls (United States)); Benedict, R.W.; Brumbach, S.B.; Dick- 
erman, C.E.; Tompot, R.W. Argonne National Lab., IL (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940748— 
80: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94017071. Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory is currently demonstrating the fuel 
cycle for the Integral Fast Reactor (IFR), an advanced reactor con- 
cept that takes advantage of the properties of metallic fuel and 
liquid metal cooling to offer significant improvements in reactor 
safety, operation, fuel-cycle economics, environmental protection, 
and safeguards. The IFR fuel cycle employs a pyrometallurgical 
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process using molten salts and liquid metals to recover actinides 
from spent fuel. The safeguards aspects of the fuel cycle demon- 
Stration must be approved by the United States Department of 
Energy, but a further goal of the program is to develop a safe- 
guards system that could gain acceptance from the Nuclear 
Regulatory Commission and International Atomic Energy Agency. 
This fuel cycle is described with emphasis on aspects that differ 
from aqueous reprocessing and on its improved safeguardability 
due to decreased attractiveness and diversion potential of all pro- 
cess streams, including the fuel product. 


29944 (BNL—60600) Flow reversal and thermal limit in a 
heated rectangular channel. Cheng, L.Y. (Brookhaven National 
Lab., Upton, NY (United States)); Tichler, P.R.; Yang, B.W.; 
OuYang, W.Y.; McAssey, E. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
941142-12: American Society of Mechanical Engineers’ winter 
annual meeting, Chicago, IL (United States), 9-11 Nov 1994). Or- 
der Number DE94014875. Source: OSTI; NTIS; INIS; GPO Dep. 

The thermal limit in a vertical rectangular channel was deter- 
mined in a series of experiments whereby the internal coolant 
underwent a change in flow direction from forced downflow to up- 
ward natural circulation. The tests were designed to simulate the 
flow reversal transient in the High Flux Beam Reactor. A number of 
parameters were varied in the flow reversal experiments to exam- 
ine their effects on the thermal limit. Among the parameters varied 
were the rate of flow coastdown, inlet subcooling, water level in the 
upper plenum, bypass ratio (ratio of initial flow through the heated 
section to initial flow through the bypass orifice), and single- verses 
double-sided heating. 


29945 (BNWC-8-3) Battelle-Northwest monthly activities 
report, March 1965. Battelle-Northwest, Richland, WA (United 
States). Pacific Northwest Lab. 15 Apr 1965. 165p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94017263. Source: OSTI; NTIS; 
GPO Dep. 

This report covers progress in the following areas: production re- 
actor support; plutonium recycle program; PRTR HPD core; 
corrosion and water quality; PRTR pressure tubes; reactor compo- 
nents development; plutonium ceramics research; ceramics 
(uranium) fuel research; swelling studies; irradiation damage to re- 
actor materials; ATR gas loop studies; graphite studies; metallic 
fuel development; plutonium and U-233 fueling of a fast compact 
reactor; FFTF studies; radiation effects on metals; customer work 
(support of HTLTR and EBWR); physics and instruments; chem- 
istry; biology; radiation protection; and technical and other 
services. 


29946 (BNWL-CC—193) Effects of interjunction flow on 
thermal and hydraulic characteristics of an N-Reactor fuel col- 
umn. Anderson, J.K.; Batch, J.M.; Thorne, W.L.; Fitzsimmons, D.E. 
Pacific Northwest Lab., Richland, WA (United States). 30 Aug 
1965. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94018007. Source: OSTI; NTIS; GPO Dep. 

A program of laboratory experiments was conducted to investi- 
gate the effect of interchannel flow at fuel element junctions on the 
thermal and hydraulic behavior of an N-Reactor fuel column. The 
purpose of this report is to present the results of these experiments 
and their significance in terms of reactor operating limits. 


29947 (BNWL-CC—1997) Inhibition of carbon steel corro- 
sion in filtered Columbia River water. Larrick, A.P. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1969. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94017001. Source: 
OSTI; NTIS; GPO Dep. 

Severe pitting corrosion and tuberculation of carbon steel piping 
occurs when exposed to filtered Columbia River water. Tests 
conducted to reduce this corrosion by catalyzed sodium sulfite ad- 
ditions have been reported for high-velocity conditions applicable to 
N Reactor emergency cooling systems and for low-velocity condi- 
tions applicable to the K Reactor cross-tie line system. For the N 
Reactor emergency cooling system the primary purpose of the tests 
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was to control pitting corrosion while for the K Reactor cross-tie 
line system the primary purpose was to reduce tubercle formation. 
The sodium sulfite additions were found to significantly reduce but 
not completely control the pitting and the tuberculation problems by 
removing the dissolved oxygen from the filtered water. Additional 
research has been conducted on alternate methods of controlling 
the pitting and tuberculation problems. The results of tests in which 
four inhibitors were evaluated are reported in this document. 


29948 (CALC-M-CLC-K-00622) Structural integrity evalua- 
tion of high activity moderator system evaporator. Gupta, N.K. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
May 1994. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94016535. Source: OSTI; NTIS; GPO Dep. 

The High Activity Moderator (HAM) system is wanted in a batch 
mode in which the evaporator tank is filled with 70°F cold modera- 
tor (D2O) every 4 hours. This operation induces thermal shock to 
the wall of the tank. Thermal and structural analyses are performed 
to evaluate the impact of this thermal shock on the 220°F hot 
evaporator tank walls. Conservative thermal models are analyzed. 
Case 1 analyzes a 4 in. wide strip of D2O running down the tank 
walls during the filling process and Case 2 analyzes the tank being 
filled instantly with 70°F D2O. It is found that Case 1 results in 
larger temperature gradients are then input into the structural 
model for calculating the thermal stresses. The structural analysis 
shows that the maximum stress intensity due to combined pressure 
and thermal loading is about 17240 psi which is well below the 
yield stress (21000 psi) of the evaporator tank wall material, stain- 
less steel 304L. The fatigue life is evaluated in accordance with the 
criteria given in ASME Code, Section Vil. It is found that at the 
stress level of 17240 psi plus any residual stresses that might be 
present at the welded attachments to the tank wall, the fatigue life 
is about 4x10® cycles. If the evaporator tank is filled every 4 
hours, the tank fatigue life is well above the anticipated batch oper- 
ation period of 2 years. 


29949 (CONF-940553-80) Management of HFIR spent fuel. 
Green, V.M. (Oak Ridge National Lab., TN (United States)); Be- 
govich, J.M.; Flanagan, G.F.; Lotts, A.L. Oak Ridge National Lab.., 
TN (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International high-level radioactive waste management conference; 
Las Vegas, NV (United States); 22-26 May 1994. Order Number 
DE94017877. Source: OSTI; NTIS; INIS; GPO Dep. 

The High Flux Isotope Reactor (HFIR) at Oak Ridge Nationa! 
Laboratory (ORNL) has been unable to ship its spent fuel off-site 
for reprocessing since 1985. The HFIR storage pools are expected 
to fill up by the end of 1994. If a management alternative to exist- 
ing HFIR pool storage is not identified and implemented by that 
time, the HFIR will be forced to shut down. This study identified 
and investigated five alternatives to managing the HFIR spent fuel, 
to determine the feasibility of implementing each in time to prevent 
shutdown of the HFIR: (1) increasing HFIR pool storage capacity, 
(2) storing the spent fuel at another ORNL pool, (3) storing the 
spent fuel in one or more hot cells at ORNL, (4) shipping the spent 
fuel off-site for reprocessing or storage elsewhere, and (5) 
installing a dedicated dry storage facility at ORNL. Of the alterna- 
tives investigated, only two could prevent the shutdown of the 
HFIR in the near term: increasing HFIR pool storage capacity or 
shipping the spent fuel off-site. Both options have besn vigorously 
pursued because neither is assured of success, and at least one of 
the options must be successfully implemented if the HFIR is to 
continue operation. In addition, a third option was selected for im- 
plementation as an intermediate-term storage solution: installing a 
dedicated dry storage facility for the HFIR. An intermediate-term 
storage solution is needed because neither of the short-term solu- 
tions could ensure long-term continued operation of the HFIR. 


29950 


(DPW-56-125) Pressurizing new reactors. Neill, J.S. 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 30 Jan 1956. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. (SR/H-764). Order Number DE94016653. Source: 
OSTI; NTIS; GPO Dep. 
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The Technical Division was asked recently to consider designs 
for new reactors that would add 8000 MW capacity to the Savan- 
nah River Plant. One modification of the existing SRP design that 
would enable a higher power rating, and therefore require fewer 
new reactors, is an increase in the maximum pressure in the D2O 
system. The existing reactors at SRP are designed for a maximum 
pressure in the gas plenum of only 5 psig. Higher pressures en- 
able higher D2 temperatures and higher sheath temperatures 
without local boiling or burnout. The requirements in reactor cooling 
facilities at any given power level would therefore be reduced by 
pressurizing. 


29951 (DPW-56-130) [Aluminum components fabricated 
for the Savannah River Plant]. Woodhouse, J.C. Du Pont de 
Nemours (E.I.) and Co., Wilmington, DE (United States). 17 Jan 
1956. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO09-76SR00001. (SR/H-766). Order Number 
DE94016651. Source: OSTI; NTIS; GPO Dep. 

This report discusses procurement, fabrication, and specifica- 
tions of aluminium components manufactured by Harvey Aluminium 
Company in Los Angeles, California. 


29952 (DPW-56-376) Presentation on extrusion cladding at 
Sheath Meeting, Chalk River, September 25-26, 1956. O'Leary, 
W.J. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 17 Oct 1956. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
Order Number DE94017645. Source: OSTI; NTIS; GPO Dep. 

Included is a summary of the material presented at the Sheath 
meeting at Chalk River on Sept. 25-26, 1956. Information is in- 
cluded on cladding plates, end plugs for plates, electroplating 
techniques, equipment to extrusion clad full length plates at SRL, 
progress on extrusion cladding the inside of tubes, and a program 
for future work on extrusion cladding. 


29953 (HW-7-6311) Hanford Engineer Works technical 
progress letter number 152: May 25 through May 31, 1947. 
General Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 5 Jun 1947. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94018236. Source: OSTI; NTIS; GPO Dep. 

Disclaimer. 

This report gives weekly progress in pile technology. An expo- 
sure of over 96 hours was made with the slug radiographing 
apparatus from May 22 to May 26. The three pieces subjected to 
the exposure included one of the special pieces designed for in- 
stallation of a thermocouple. The thermocouple well in the special 
pieces showed up satisfactorily and for the first time it was possi- 
ble to detect spots which could be due to small voids. Crushing 
and breaking strength measurements made on graphite pieces af- 
ter an exposure of 1,465 MD/AT in a test hole show no significant 
changes in these properties as compared with pieces having an 
exposure of 1,215 MD/AT. Thermal and electrical conductivity mea- 
surements have been made on unexposed samples of coke base 
and lampblack base graphite recently supplied by National Carbon 
Co. A calculation has been made of the contribution of Sm'4° to 
the graphite temperature coefficient of reactivity. Corrosion tube 
2480-P was discharged. The tube contained 2 unblistered, 24 
slightly blistered, 9 moderately blistered, and no extensively blis- 
tered pieces. The rear Van Stone flanges of twenty-nine tubes 
distributed in the B Pile were inspected. Qualitative results showed 
conclusively that the worst attack occurs in the fringe tubes where 
the water velocity is low. 


29954 (HW-10236) Graphite contaminant tests for DR&H 
piles (C-206A, HW24, C-165A, HW24). Burns, J.A. Pacific North- 
west Lab., Richland, WA (United States). 24 Jun 1948. ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94017729. Source: 
OSTI; NTIS; GPO Dep. 

This report outlines plans for tests of the graphite stack during 
lay up in the pile structures. Measurements are planned upon com- 
pletion of layers 20, 60, and 102, which will require not more than 
16 hours each. The test method will require restriction of Construc- 
tion personnel from the areas immediately adjacent to the pile. 





Precise boundaries will be set up in collaboration with H | Division 
personnel prior to the test. 


29955 (HW-46099) Production test IP-2-A: Enriched ura- 
nium conversion ratio and stability test. Lang, L.W. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 12 Nov 1956. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94016994. Source: OSTI; NTIS; GPO Dep. 

This test as detailed in this report is one of three parts of the ini- 
tial testing program to demonstrate enriched usage at HAPO. It 
proposes to irradiate two twelve-tube blocks of enriched uranium 
and lithium-aluminum slugs to obtain conversion ratios and prelimi- 
nary information concerning slug stability. 


29956 (HW-60444-F) Design of supplement B to PT-IP-262- 
A-11-FP, evaluation of projection fuel elements for use in 
ribbed process tubes. Hodgson, W.H.; Clinton, M.A. Pacific 
Northwest Lab., Richland, WA (United States). 18 Jul 1960. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94017852. Source: 
OSTI; NTIS; GPO Dep. 

One of the three major categories of HAPO fuel element failures 
is the side corrosion type rupture. The majority of side-corrosion 
failures has been characterized by oval or tear-drop shaped flow 
patterns containing evidence of accelerated corrosion. Thorough 
examination of many of these so-called ‘hot spot’ failures has indi- 
cated the failure was caused by poor heat transfer associated with 
misalignment, dimensional distortion or poor jacket-to-core bond- 
ing. It has been postulated that misalignment of the fuel element is 
a necessary condition for formation of hot spots under the present 
reactor operating conditions. Neither tru-line contours nor X-8001 
alloy are successful in the prevention of misalignment and 
associated ruptures; therefore, it has been proposed to test the ef- 
fectiveness of projections on the side of the fuel element toward 
preventing fuel misalignment in ribbed process tubes. A previous 
test of this element termed the ‘bumper fuel element’ was encour- 
aging; however, it failed to provide the conclusive proof required to 
justify a large-scale demonstration loading. Supplement A to the 
basic test was written to obtain necessary preliminary data. This 
report presents an outline of further testing required to accelerate 
evaluation of the bumper concept. 


29957 (HW-65971) Variable goal exposure plans for pro- 
duction type fuel elements. Bloomstrand, R.R. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 6 Jul 1960. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94017265. Source: OSTI; NTIS; GPO Dep. 

The purpose of this memorandum is to transmit revisions to the 
goal exposure pians of reference (1). The plans, herein, supersede 
the previous recommendations. Similar to the plans of reference 
(1), the exposures calculated from these plans are designed to 
maximize plant return on the basis that the only restraint on metal 
usage is that imposed by the economics of the plutonium produc- 
tion process and associated uranium cycle, as described and 
defined in references (2) and (3). When metal throughput is limited 
by ex-reactor physical capabilities to a level lower than the unre- 
strained requirements, exposures higher than those recommended 
in this document would be indicated, as explained in reference (4). 
In essence then, these plans represent minimum economical expo- 
sures for current production fuel types, on the basis of attempting 
to maximize plant returns. The adjustments recommended herein, 
stem solely from revised estimates of the metal performance level 
indices (CR values) of the various metal types. 


29958 (HW-66629) Production test PT-IP-355-1 K reactor 
backup water supply test. Smit, W.R.; Jones, S.S. Pacific North- 
west Lab., Richland, WA (United States). 25 Aug 1960. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94017713. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this test is to measure the emergency reactor 
flow through the high pressure crosstie line (HPCT) after the re- 
moval of the flow limiting orifices in the HPCT. The flow limiting 
orifices in the HPCT were removed on July 5, 1960, as per Design 
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Change No. 383. The removal of the flow limiting orifice allowed in- 
creased emergency flow and brought the crosstie coolant flow 
more nearly into conformance with the coolant supply reliability cri- 
teria. The purpose of this test is to measure emergency flow under 
certain conditions so that available flow under all conditions may 
be more precisely determined. 


29959 (HW-67121-RD) Critique - NPR fuel. Bush, B.H. Pa- 
cific Northwest Lab., Richland, WA (United States). 14 Oct 1960. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94017725. Source: 
OSTI; NTIS; GPO Dep. 

The current status of the NPR fuel fabrication and testing pro- 
gram has been reviewed; suggestions have been made concerning 
areas requiring more information. This report is divided into a se- 
ries of sections, each of which is a complete entity so a specific 
problem area can be considered apart from the entire NPR Fuel 
process. The final section incorporating conclusions and recom- 
mendations reaffirms the factors of major importance as well as 
evaluating those areas which are interrelated. Process problems 
have been considered from the aspect of manufacturing, not engi- 
neering. 


29960 (HW-71586) Production test IP-455-A comparison of 
N reactor inner fuel tubes with different pre-irradiation warp 
conditions. Kratzer, W.K. Pacific Northwest Lab., Richland, WA 
(United States). 2 Nov 1961. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94017715. Source: OSTI; NTIS; GPO Dep. 

The objective of this production test is to compare the irradiation 
behavior of N Reactor inner fuel tubes (NIE1 elements) having 
negligible warp after beta heat treatment to the behavior of NIE1 
elements with extensive warp after beta heat treatment which were 
straightened and beta heat treated a second time. The information 
from this test will be used in the development of a program to eval- 
uate the irradiation behavior of NIE1 elements in various conditions 
of pre-irradiation warp and straightening. 


29961 (HW-73700) Transient calculation techniques. 
Brugge, R.O.; Stamp, S.R.; Worthington, J.T. Pacific Northwest 
Lab., Richland, WA (United States). 20 Dec 1956. 133p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE94017823. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents a calculation of transient events in the Han- 
ford piles due to the build up of fission product nuclides with a very 
large neutron absorption cross-section. In particular it was found 
after operation of the first major pile that Xe'S5 was a short lived 
isotope which built up in the pile, and which possessed a very 
large cross-section. The dynamics in number density of this isotope 
has a major impact on the reactivity behavior of the piles, and in 
particular on the start-up behavior following transient shut-downs. 


29962 (HW-76528-B) Interim report Il, production test IP- 
549-A, half-plant low alum feed water treatment at F Reactor. 
Geier, R.G. Pacific Northwest Lab., Richland, WA (United States). 
26 Apr 1963. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94018008. Source: OSTI; NTIS; GPO Dep. 

A half-piant low alum treatment test began at F Reactor on Jan- 
uary 16, 1963. The test, which had been prompted by results 
obtained from a statistical analysis of fuel element ledge corrosion 
attack, will demonstrate whether or not high alum feed is responsi- 
ble for increasing the frequency of ledge and groove corrosion 
attack on fuel element surfaces. The effect will be evaluated by 
comparing visual examination results obtained from normal produc- 
tion fuel irradiated in process water treated with two different alum 
feed rates. This report discusses the results from twenty fuel 
charges, ten from each side of F Reactor, which were discharged 
such that the near side fuel pieces were exposed for 90 days in 
water treated with 18 ppm alum and the far side pieces were ex- 
posed for about 30 days in water treated with 18 ppm alum and 60 
days in water treated with 7 ppm alum. 


29963 (HW-76528-C) Interim report Ill, production test IP- 
549-A half-plant low alum feed water treatment at F Reactor. 
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Geier, R.G. Pacific Northwest Lab., Richland, WA (United States). 
11 Jun 1963. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94018010. Source: OSTI; NTIS; GPO Dep. 

A half-plant low alum treatment test began at F Reactor on Jan- 
uary 16, 1963. The test, which had been prompted by results 
obtained from a statistical analysis of fuel element ledge corrosion 
attack, will demonstrate whether or not high alum feed is responsi- 
ble for increasing the frequency of ledge and groove corrosion 
attack on fuel element surfaces. The effect will be evaluated by 
comparing visual examination results obtained from normal produc- 
tion fuel irradiated in process water treated with two different alum 
feed rates. This report presents the results from 20 fuel charges, 
ten from each side of F Reactor, which were discharged such that 
the near side fuel pieces had been exposed for 75 days to water 
treated with 18 ppm alum and the far side pieces had been ex- 
posed 75 days to water treated with 8 ppm alum. 


29964 (HW-76528-D) Interim report IV, production test IP- 
549-A half-plant low alum feed water treatment at F Reactor. 
Geier, R.G. Pacific Northwest Lab., Richland, WA (United States). 
1 Aug 1963. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94018011. Source: OSTI; NTIS; GPO Dep. 

A half-plant low alum water treatment test began at F Reactor on 
January 16, 1963. The test, which had been prompted by the anal- 
ysis of ledge corrosion attack on fuel elements, will demonstrate 
whether or not high alum feed is responsible for increasing the fre- 
quency of ledge and groove corrosion attack on fuel element 
surfaces. The effect will be evaluated by comparing visual exami- 
nation results obtained from normal production fuel irradiated in 
process water treated with two different alum feed rates. Three 20 
column fuel discharges, ten from each side of the reactor, have 
been taken during the test as follows: (1) One discharge prior to 
the start of the test. (2) One discharge such that the test side was 
exposed to coolant treated with both high and low alum feed. (3) 
One discharge under test conditions. This report presents the re- 
sults from the second discharge under test conditions. 


29965 (HW-76528-E) Interim report V, production test IP- 
549-A half-piant low alum feed water treatment at F Reactor. 
Geier, R.G. Pacific Northwest Lab., Richland, WA (United States). 
18 Oct 1963. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94018012. Source: OSTI; NTIS; GPO Dep. 

A haif-plant low alum water treatment test began at F Reactor on 
January 16, 1963. The test, which had been prompted by the anal- 
ysis of ledge corrosion attack on fuel elements, will demonstrate 
whether or not high alum feed is responsible for increasing the fre- 
quency of ledge and groove corrosion attack on fuel element 
surfaces. The effect will be evaluated by comparing visual exami- 
nation results obtained from the normal production fuel irradiated in 
process water treated with two different alum feed rates. Four, 20 
column fuel discharges, ten columns from each side of the reactor, 
have been taken during the test as follows: (1) One discharge prior 
to the start of the test. (2) One discharge such that the test side 
was exposed to coolant treated with both high and low alum feed. 
(3) Two discharges under test conditions. This report discusses the 
results obtained from the third discharge under test conditions. 


29966 (HW-76528-G) Interim report VII, production test IP- 
549-A half-plant low alum feed water treatment at F Reactor. 
Geier, R.G. Pacific Northwest Lab., Richland, WA (United States). 
18 Mar 1964. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94018009. Source: OSTI; NTIS; GPO Dep. 

A half-piant low alum water treatment test began at F Reactor on 
January 16, 1963. The test, which had been prompted by the anal- 
ysis of ledge corrosion attack on fuel elements, will demonstrate 
whether or not high alum feed is responsible for increasing the fre- 
quency of ledge and groove corrosion attack on fuel element 
surfaces. The effect will be evaluated by comparing visual exami- 
nation results obtained from the normal production fuel irradiated in 
process water treated with two different alum feed rates. Six 20- 
column fuel discharges, ten columns from each side of the reactor, 
have been taken during the test as follows: (1) One discharge prior 
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to the start of the test. (2) One discharge such that the test side 
was exposed to coolant treated with both high and low alum feed. 
(8) Four discharges under test conditions. This report discusses 
the results obtained from the fifth discharge under test conditions. 


29967 (HW-84118-RD) Hanford contribution for the nine- 
teenth high temperature fuels committee meeting, November 
16, 17, 18, 1964, Los Angeles, California. Last, G.A. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 21 Oct 1964. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94017266. Source: OSTI; NTIS; GPO Dep. 

The irradiation performance of Zircaloy-2 clad thorium-uranium 
fuel elements under water-cooled power reactor conditions contin- 
ues to be excellent. Fuel swelling continues to be no more than 
that required to accommodate the fission product atoms. Measured 
fuel swelling is less than one percent at 3.1 x 10° fissions/cc 
(9,300 MWD/T). The addition of iron and aluminum to metallic ura- 
nium fuel elements has been shown to markedly decrease fuel 
swelling. The improved swelling performance is attributed to a de- 
creased tendency to form mechanically induced porosity and is 
believed to result from the dispersed second phase particles 
inhibiting the movement of structural defects formed as a conse- 
quence of the anisotropic growth of alpha uranium. 


29968 (INIS-AR-085) RA3: Application of a calculation 
model for fuel management with SEFE (Slightly Enriched Fuel 
Elements). Estryk, G.; Higa, M. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Gerencia de Ingenieria. 1993. 
4p. (In Spanish). (CONF-9311167—: 21. meeting of the Argentine 
Association of Nuclear Technology, Mar del Plata (Argentina), 8-12 
Nov 1993). Order Number DE94635324. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

The RA-3 (5 MW, MTR) reactor is mainly utilized to produce 
radioisotopes (Mo-99, 1-131, etc.). It started operating with Low En- 
richment Uranium (LEU) in 1990, and spends around 12 fuels per 
year. Although this consumption is small compared to a nuclear 
power station. It is important to do a good management of them. 
The present report describes: - A reactor model to perform the 
Fuel Shuffling. - Results of fuel management simulations for 2 and 
a half years of operation. Some features of the calculations can be 
summarized as follows: (1) A 3D calculation model is used with the 
code PUMA. It does not have experimental adjustments, except for 
some approximations in the reflector representation and predicts: 
power, flux distributions and reactivity of the core in an acceptable 
way. (2) Comparisons have been made with the measurements 
done in the commissioning with LEU fuels, and it has also been 
compared with the empirical method (the previous one) which had 
been used in the former times of operation with LEU fuel. (3) The 
number of points of the model is approximately 13500, an it can be 
run in 80386 personal computer. The present method has been 
verified as a good tool to perform the simulations for the fuel man- 
agement of RA-3 reactor. It is expected to produce some economic 
advantages in: - Achieving a better utilization of the fuels. - Leav- 
ing more time of operation for radioisotopes production. The 
activation measurements through the whole core required by the 
previous method can be significantly reduced. (author). 


29969 (INIS-mf—13960, [pp. 24]) Description of physics data 
for CATHENA safety analysis of the MAPLE-X10 reactor. Carl- 
son, P.A. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Labs.); Ellis, R.J.; Mcllwaine, H.; Talbot, E.F. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
920641—: Annual conference of the Canadian Nuclear Association 
and the Canadian Nuclear Society, St. John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 1. Order Number DE94633748. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The transient safety analysis of the MAPLE-X10 reactor has 
been performed using the thermalhydraulics code CATHENA, to- 
gether with either a point reactor kinetics model within CATHENA, 
or a separate two-dimensional kinetics and thermalhydraulics calcu- 
lation within the code TANK. This paper summarizes all the sources 
of reactor physics data supplied to CATHENA for the transient 





simulations. The physics methods used to obtain them and the un- 
derlying assumptions are discussed. 11 refs., 12 figs., 3 tabs. 


29970 (INIS-mf-13960, [pp. 20]) Fission product release 
from HEU uranium-aluminum alloy fuel in SLOWPOKE-2 reac- 
tors. Harnden, A.M.C. (Queen’s Univ., Kingston, ON (Canada). 
Dept. of Physics); Lewis, B.J.; Bennett, L.G.l. Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. 740p. (CONF-920641—: An- 
nual conference of the Canadian Nuclear Association and the 
Canadian Nuclear Society, St. John (Canada), 7-10 Jun 1992). In 
Proceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 1. Order Number DE94633748. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Increased radiation fields due to a release of fission products in 
the reactor container of several SLOWPOKE-2 reactors fuelled with 
a highly-enriched uranium alloy core have been observed. To in- 
vestigate this phenomenon, samples of reactor water, and gas 
from the headspace above the water, have been obtained and ex- 
amined by gamma spectrometric methods for several reactors of 
various burnups. An underwater visual examination of a high- 
burnup HEU fuelled core has also provided information on the 
condition of the core. 21 refs., 7 figs. 


29971 (INIS-mf-13960, [pp. 14]) CATHENA validation 
against MAPLE subcooled boiling data. Tran, T.V. (Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs.); 
Shim, S.Y.; Kowalski, J.E.; Salcudean, M. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1992. 740p. (CONF-920641—: Annual 
conference of the Canadian Nuclear Association and the Canadian 
Nuclear Society, St. John (Canada), 7-10 Jun 1992). In Proceed- 
ings of the 13. annual conference of the Canadian Nuclear Society. 
V. 1. Order Number DE94633748. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The MAPLE-X10 reactor designed by AECL research is a light 
water cooled pool type reactor. The non-equilibrium effects of 
subcooled boiling are predicted strongly to affect the transient be- 
haviour of the reactor under some postulated upset conditions. It is 
necessary to be able to predict the local subcooled void fraction ac- 
curately to be able to determine the core pressure drop, the mass 
flux, and void reactivity effects. CATHENA, an advanced two-fluid 
thermalhydraulic code, was used to predict the void fractions during 
subcooled boiling for conditions measured in the MAPLE single-pin 
heat transfer test facilities at AECL’s Whiteshell Laboratories, and 
at the University of British Columbia. 12 refs., 25 figs., 2 tabs. 


29972 (JAERI-M—93-228, pp. 729-737) UCN-VCN facility and 
experiments in Kyoto University Reactor. Kawabata, Yuji (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.); Oku- 
mura, Kiyoshi; Utsuro, Masahiko. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international 
symposium on advanced nuclear energy research, Mito (Japan), 
10-12 Mar 1993; JAERI-CONF—2). In Proceedings of the fifth inter- 
national symposium on advanced nuclear energy research: 
Neutrons as microscopic probes. 1101p. Order Number 
DE94748692. Source: OSTI; NTIS; INIS. 

An ultracold and very cold neutron facility was installed in Kyoto 
University Reactor (KUR). The facility consists of a very cold neu- 
tron (VCN) guide tube, a VCN bender, a supermirror neutron 
turbine and experimental equipments with ultracold neutrons 
(UCN). The properties of each equipments are presented. UCN is 
generated by a supermirror neutron turbine combined with the cold 
neutron source operated with liquid deuterium, and the UCN output 
spectrum was measured by the time-of-flight method. A gravity an- 
alyzer for high resolution spectroscopy and a neutron bottle for 


decay experiments are now developing as the UCN research in 
KUR. (author). 


29973 (JAERI-M-94-042, pp. 3-13) Status and progress of 
the RERTR program. Travelli, A. (Argonne National Lab., IL 
(United States)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321—: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 
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The progress of the Reduced Enrichment Research and Test Re- 
actor (RERTR) Program is described. The major events, findings, 
and activities of 1993 are reviewed after a brief summary of the re- 
sults which the RERTR Program had achieved by the end of 1992 
in collaboration with its many international partners. (J.P.N.). 


29974 (JAERI-M—94-042, pp. 14-22) Status of reduced en- 
richment program for research reactors in Japan. Saito, Minoru 
(Japan Atomic Energy Research Inst., Tokyo (Japan)); Shirai, Eiji; 
Sanokawa, Konomo; Kanda, Keiji; Nishihara, Hideaki. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321—: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

The reduced enrichment programs for the JRR-2, JRR-3, JRR-4 
and JMTR of Japan Atomic Energy Research Institute (JAERI), and 
the KUR of Kyoto University Research Reactor Institute (KURRI) 
have been partially completed and are mostly in progress. The joint 
study programs with Argonne National Laboratory (ANL) have been 
continued in order to proceed these reduced enrichment programs 
smoothly. The JMTR and the JRR-2 have been already converted 
to use MEU aluminide fuel in 1986 and 1987, respectively. Up- 
graded JRR-3(JRR-3M) started operation with LEU aluminide fuel 
in 1990. Since May 1992, two LEU silicide fuel elements have 
been inserted in the KUR. Recently the US Government approved 
to utilize HEU metal prepared for the KUHFR, which was canceled 
in February 1991. The KUR will be operated using HEU fuel 
elements except the above two LEU fuel elements. The core con- 
version of the JMTR to LEU silicide fuel is scheduled in November 
1993, and several safety-related facilities have been upgraded. The 
core conversion of the JRR-4 is also being studied. (author). 


29975 (JAERI-M—94-042, pp. 23-28) Status of Canadian low- 
enriched uranium conversion program. Schreader, J.W. (Atomic 
Energy of Canada Ltd., Chalk River, ON (China). Chalk River Nu- 
clear Labs.); Sykes, T.M.; Sears, D.F.; Atfield, M.D. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321—: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

The Canadian Low-Enriched Uranium (LEU) conversion program 
has centered around the conversion of AECL Research's NRU 
reactor. The final highly enriched uranium (HEU) fuel rod was re- 
moved from the NRU reactor core in 1993 July, thus marking the 
successful completion of this phase of the LEU conversion pro- 
gram. This is a major accomplishment for the Canadian program. It 
is also a milestone for the Reduced Enrichment for Research and 
Test Reactors (RERTR) program and effectively reduces the export 
of HEU from the USA by 66.4 kg/a. The Nuclear Fuel Fabrication 
Facility, built to house fabrication equipment for the new LEU fuel, 
is now completely licensed to produce the LEU fuel. Steps are be- 
ing taken to produce Al-U3Siz fuel to replace the Al-U3Si currently 
used as the LEU fuel meat. (author). 


29976 (JAERI-M-94-042, pp. 43-49) State of the art and 
trends in the development of fuel elements for research nu- 
clear reactors in Russia. Arkhangelsky, N.V. (Ministerstvo 
Rossijskoj Federatsii po Atomnoj Ehnergii, Moscow (Russian Fed- 
eration)); Aden, V.G.; Artamkin, V.N.; Bovin, A.P.; Kartashev, E.F.; 
Lukichev, V.A.; Stetsky, Y.A. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. international 
meeting on reduced enrichment for research and test reactors, 
Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th interna- 
tional meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

This report describes research reactors in Russia and built 
abroad on Russian projects, and main features of the Russian pro- 
gramme of reducing fuel enrichment in research reactors. (author). 
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29977 (JAERI-M-94-042, pp. 50-59) Russian programme of 
reducing fuel enrichment in research reactors. Aden, V.G. (Re- 
search and Development inst. of Power Engineering, Moscow 
(Russian Federation)); Artamkin, V.N.; Kartashov, E.F. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321-: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

The paper deals with the results of Phase 1 of reducing fuel en- 
richment in research reactors down to 36% 2°5U. The main lines of 
activities within Phase 2 (reducing fuel enrichment down to 20%) 
are presented. (author). 


29978 (JAERI-M-94-042, pp. 63-70) Status of U3Si,-Al fuel 
elements production and operation. Rongxian Sun (Nuclear 
Power Inst. of China, Chengdu, SC (China)); Changgeng Yin; 
Changlong Sun; Yibai Guo; Shuliang Li. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. 
international meeting on reduced enrichment for research and test 
reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th 
international meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

Some new experience of producting U3Siz-Al fuel elements are 
presented, such as the rolling temperature after first pass should 
not be higher than the temperature of first pass to avoid appear- 
ance on mini-blisters; in order to eliminate one kind of source of 
white spots, the fuel particles which are adhered on compacts 
should be cleared away; ultrasonic inspection can find the oxidized 
fuel particles in meat, etc. By using U3Siz-Al fuel elements fabri- 
cated by NPIC, PARR was converted to LEU with power upgrading 
from 5 MW to 10 MW. The fuel elements have been successfully 
operating in PARR for more than 22 months. Their behavior and 
condition are still good. Now, NPIC hope to develop new fuel ele- 
ments of uranium silicide, and to cooperate with the international 
colleagues in wide ranging. (author). 


29979 (JAERI-M-94-042, pp. 79-84) Status of LEU pro- 
grams at Babcock and Wilcox. McCormick, G.L. (Babcock and 
Wilcox Co., Lynchburg, VA (United States)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. 
international meeting on reduced enrichment for research and test 
reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th 
international meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

The primary focus of Babcock and Wilcox’s Research and Test 
Reactor Fuel Element Facility (B and W-RTRFE) is to continuously 
improve its fabrication and inspection processes in order to provide 
the highest quality product available. Beginning with fuel powder 
production and progressing through final element inspection, all op- 
erations are continuously reviewed for potential improvement. In 
addition, B and W provides significant corporate R and D funding 
to further test and improve critical operations, inspections, and 
equipment. This total commitment to quality and integrity has led to 
B and W's success as a premier fabricator of plate fuel assem- 
blies. The results of these recent production and development 
activities are highlighted in this report. (author). 


29980 (JAERI-M-94-042, pp. 85-91) Development of fuel 
elements for Russian research reactors with fuel of lower en- 
richment. Sarakhova, G.A. (Vsesoyuznyi Nauchno-issledovatel’skij 
inst. Neorganicheskikh Materialov, Moscow (Russian Federation)); 
Stetsky, Y.A.; Zaboikin, V.D.; Suprun, V.B. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. 
international meeting on reduced enrichment for research and test 
reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th 
intemational meeting on reduced enrichment for research and test 
— 466p. Order Number DE94770645. Source: OSTI; NTIS; 

Dispersion fuel UO2-Al is used in fuel elements for Russian re- 
search reactors. The first stage of the programme on the U-235 
fuel enrichment lowering to 36% was executed without any change 
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in fuel type. The second stage of the programme, enrichment low- 
ering to 20%, is presumed to be carried out by UsSi-Al dispersion. 
The following composition of U3Si alloy is chosen: 3.7-3.9mass % 
Si, up to 1.5mass % Al, uranium - the rest. Properties of U3Si and 
U3Si-Al dispersion are studied. In-core testings of UsSi-Al disper- 
sion fuel elements are conducted. A preliminary assessment is 
made on the possibility of uranium silicide application in research 
reactors fuel elements. (author). 


29981 (JAERI-M-—94-042, pp. 92-108) Manufacture of LEU 
silicide and HEU aluminide dispersed fuel at Dounreay. Gib- 
son, J. (AEA Fuel Services, Dounreay (United Kingdom)). Japan 
Atomic Energy Research inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321—: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

AEA Fuel Services have recently installed and commissioned 
plant and equipment necessary for the manufacture of dispersed 
type MTR fuel elements, both HEU and LEU. We are currently 
manufacturing a number of these fuel elements for test irradiation. 
With nearly 40 years experience in the manufacture of alloy type 
MTR fuel elements, we have developed and refined the techniques 
required for dispersed type MTR fuel element fabrication from the 
raw material, ie uranium billet, stage to the fully assembled and in- 
spected finished product. We have utilized and, where appropriate, 
extended our existing quality system to ensure that our dispersed 
type fuel elements are manufactured in accordance with the rele- 
vant customer specifications. Use has been made of our ultrasonic 
inspection equipment, which has proved invaluable in overcoming 
fuel plate bonding problems. Fuel plate uranium segregation and 
homogeneity have been acceptably demonstrated with the aid of 
recently acquired measurement equipment. (author). 


29982 (JAERI-M—94-042, pp. 111-127) Transient behavior of 
silicide plate-type fuel during reactivity initiated accident con- 
ditions. Yanagisawa, K. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Fujishiro, 
T.; Soyama, K.; Ichikawa, H.; Kodaira, T. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. 
international meeting on reduced enrichment for research and test 
reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th 
international meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

The results of transient experiments using a low enriched ura- 
nium silicide mini-plate fuel (19 w/o 255U, 4.8gU/c.c.) for research 
reactors are described. Studies were addressed mainly to clarifying 
(1) fuel failure threshold and failure mechanism, and (2) dimen- 
sional stability of the fuel plate at the temperature ranged from 
140degC to 970degC. The pulse irradiation of the mini-plate fuels 
was performed in the Nuclear Safety Research Reactor (NSRR) at 
the Japan Atomic Energy Research Institute (JAERI). (author). 


29983 (JAERI-M—94-042, pp. 128-138) Thermal stress analy- 
sis generated in low enriched silicide fuel mini-plate under 
transient condition. Ichikawa, Hiroki (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Kodaira, Tsuneo; Shirai, Eiji; Fujishiro, Toshio. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 
16. international meeting on reduced enrichment for research and 
test reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 
16th international meeting on reduced enrichment for research and 
test reactors. 466p. Order Number DE94770645. Source: OSTI; 
NTIS; INIS. 

The transient irradiation experiments on the low enriched ura- 
nium silicide fuels have been conducted using the Nuclear Safety 
Research Reactor (NSRR) in JAERI. Under the relatively low 
deposited energy condition, cracks have been observed on the sur- 
face of tested fuel mini-plate which were considered to be caused 
by thermal stress. This report describes the results of a preliminary 
analysis of thermal stress based on the finite element method sim- 
ulating the typical transient irradiation experiment. (author). 





29984 (JAERI-M-—94-042, pp. 139-147) Physical properties 
of atomized U,Si-Al fuel meat. Ryu, W.S. (Korea Atomic Energy 
Research Inst., Taejeon (Korea, Republic of)); Kang, Y.H.; Choo, 
K.N.; Park, J.M.; Lee, C.T.; Kuk, I.H. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. 
international meeting on reduced enrichment for research and test 
reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th 
intemational meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

Atomization technique has been developed to make spherical 
and clean surfaced uranium silicide powder using rotating disk. The 
atomized powders are expected to have advantages of good ther- 
mal and mechanical properties as well as economical fabrication 
process. In this paper, U,Si-Al fuel meat using atomized powders 
are characterized in terms of thermal conductivity, thermal expan- 
sion and tensile property, compared with those of comminuted 
U3Si-Al fuel meat. (author). 


29985 (JAERI-M—94-042, pp. 148-156) The effect of particle 
shape on thermal and electrical conductivities of uranium sili- 
cide dispersion fuel. Kim, Chang-Kyu (Korea Atomic Energy 
Research Inst., Taejeon (Korea, Republic of)); Lee, Chong-Tak; 
Park, Hee-Dae; Kim, Ki-Hwan; Kuk, Il-Hyun. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. 
international meeting on reduced enrichment for research and test 
reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th 
international meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

The thermal and electrical conductivities of the fuel meats with 
the atomized uranium silicide powder and the comminuted one 
were compared to find the effects of fuel particle shape. In the di- 
rection of forming the fuel meats with comminuted powder have a 
little higher conductivity than those with atomized one. However, in 
the transverse direction which is the actual heat flow direction of 
the fuel in reactor, the fuel meat with atomized powder has higher 
conductivity than the one with comminuted powder. The commin- 
uted particles were found to have sharp edges and to be oriented 
along the extrusion direction in the fuel meat. The conductivity dif- 
ference between the two kinds of fuel meats is attributed to the 
characteristics of particle shape and orientation. (author). 


29986 (JAERI-M-94-042, pp. 159-174) Post-irradiation ex- 
amination of U3Si, .-Al dispersion fuel element LC04. Hofman, 
G.L. (Argonne National Lab., IL (United States)); Fanjas, Y.; Pruim- 
boom, H.; Wijtsma, F. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321-: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 

An LEU U3Si, .-Al dispersion fuel element with a fuel loading of 
5.5 g cm~° was irradiated in the HFR at Petten and performed 
well to a total burnup of 66% and a peak burnup of 85%. The 
swelling behavior of the fuel was similar to that observed in previ- 
ous U3Six irradiation experiments. The resulting fuel plate 
thickness increases and associated changes in coolant channel 
cross-sections were well within acceptable limits. (author). 


29987 (JAERI-M—94-042, pp. 175-182) Capsule irradiation 
tests of U-SI and U-Me (Me=Fe, Ni, Mn) alloys for use in 
research reactors. Ugajin, Mitsuhiro (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Akabori, Mitsuo; Itoh, Akinori; Someya, Hiroyuki; Nakagawa, Tet- 
suya; Ohsawa, Kenji. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321-: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 

Irradiation tests have been conducted for U-Si and U,sMe 
(Me=Fe, Ni, Mn) alloys using the two JMTR capsules designated 
here as 88F and 89F. Irradiated specimens consist of two types: 
mini-plate-type fuel prepared by powder-metallurgical picture-frame 
method and aluminum clad disk-type fuel prepared by hot-pressing 
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technique. Burnups reached approximately 29 to 56% of the ini- 
tially contained ~20% 755U, and the irradiation temperatures were 
in the range of 205deg - 310degC. Post-irradiation examinations in- 
dicated the occurrence of microstructural changes in the fuel meat 
and aluminum-fuel interactions. Size and distribution of the 
fission-gas bubbles varied remarkably depending on the fuel com- 
positions. U3Sis-base silicides behaved well compared to U3Si in 
regard to the dimensional stability. From the preliminary results of 
nondestructive examinations of 89F capsule, it is inferred that 
UgMe alloys do not show excessive fuel swelling causing the plate 
failure at the present modest burnup levels but with relatively high 
irradiation temperatures. (author). 


29988  (JAERI-M-94-042, pp. 183-190) In-pile tests substan- 
tiating fuel enrichment reduction in research reactors. Aden, 
V.G. (Research and Development Inst. of Power Engineering, 
Moscow (Russian Federation)); Artamkin, V.N.; Kartashov, E.F.; 
Lukichev, V.A.; Arkhangelsky, N.V. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. international 
meeting on reduced enrichment for research and test reactors, 
Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th interna- 
tional meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

The results of in-pile tests of fuel assemblies with 36% enrich- 
ment are presented. The report contents the information about the 
results of fuel assembly IVV-2M type in-pile tests for the safe oper- 
ation limits discovering in power ramp and loss of flow operation 
regimes. (author). 


29989 (JAERI-M-94-042, pp. 193-198) Conversion pro- 
gramme in Sweden. Jonsson, E.B. (Studsvik Nuclear, Nykoeping 
(Sweden)); Hakansson, R. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. international 
meeting on reduced enrichment for research and test reactors, 
Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th interna- 
tional meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DES4770645. Source: OSTI; NTIS; 
INIS. 

The conversion of the Swedish 50 MW R2 reactor from HEU to 
LEU fuel was planned as a gradual process over 12 to 16 cycles. 
The conversion started in January 1991 with the introduction of 6 
LEU assemblies in the 8*8 core. The first all LEU core was loaded 
in March 1993 and physics measurements were performed for the 
final licensing reports. The transition period with mixed cores lasted 
24 cycles, which was much longer than anticipated. This was due 
to the objective to effectively utilize the remaining HEU assemblies 
as they probably would not be reprocessed. The mixed core opera- 
tion has been successful. The reactivity and power distribution 
calculations have been verified. It has been possible to increase 
the operating margins by about 10%, both in power peaking and 
cycle length. Irradiation of six LEU lead elements started in 1987 
and they have now been irradiated to high burnups. Weighing in 
the pool has shown that the swelling of the fuel plates are less 
than 2% even at fission densities up to 1.8.E21 fissions/em® of fuel 
meat. The first standard LEU assemblies have also been depleted 
beyond the economical burn-up limit without any sign of swelling. 
The initial power peaking in fresh LEU bundles adjacent to high 
burnt CR-follows, as reported earlier, was overcome by change to 
LEU CR-follows. (author). 


29990 (JAERI-M-—94-042, pp. 199-218) Neutronic study on 
direct conversion of the Indonesian research reactor RSG- 
GAS core to use silicide fuel. Arbie, B. (Badan Tenaga Atom 
National (BATAN), Jakarta (Indonesia)); Nabbi, R.; Sembiring, P.T.; 
Supadi, S. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1994. (CONF-9310321-: 16. international meeting on reduced 
enrichment for research and test reactors, Oarai (Japan), 4-7 Oct 
1993). In Proceedings of the 16th international meeting on reduced 
enrichment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

The Indonesian multipurpose reactor RSG-G.A. Siwabessy 
(RSG-GAS) which is designed by Interatom (now Siemens) ob- 
tained first criticality in July 1987 using Low Enriched Uranium 
(LEU), U3O,Al with fuel density of 2.96 g/cm®, 21 plate MTR type 
fuel element. Due to an excellent result of RERTR program [1] on 


ERA Vol. 19, No. 11 171 





22 NUCLEAR REACTOR TECHNOLOGY 


2206 Research, Test, Training, Production, Irradiation, Materials Testing 


both performance at high burn-up and possibility to have high fuel 
loading of Silicide fuel, activities to convert RSG-GAS core from 
Oxide to Silicide U3Si.Al fuel has been performed. The objective is 
to have higher fuel loading and to increase the fuel burn-up in such 
a way that the penalty of using LEU could be compensated. By us- 
ing lattice code WIMSD4 and UM2DB diffusion code, preliminary 
result showed that using U3Si2Al fuel with the density of 3.55 g/ 
cm® has given satisfactory result such as, keg and flux distribution 
comparable to Oxide fuel; operation cycle 32.84 full power days as 
compared to 25 fpd for Oxide and higher burn-up 64% (56% for Ox- 
ide). Power peaking factor at TWC core and during transition from 
Oxide to Silicide fuel shows similar range to Oxide core with value 
of less than 1.30. Preliminary result shows the feasibility of LEU to 
LEU conversion from 2.96 g/cm® U3SizAl (250 gr Us3s loading) to 
3.55 g/cm? U3Si2Al (300 gr loading) at RSG-GAS core with promis- 
ing advantage in safety optimizing reactor operation cost. (author). 


29991 (JAERI-M-94-042, pp. 219-226) New ENDF/B-V nu- 
clear data library for WIMS-D4M. Deen, J.R. (Argonne National 
Lab., IL (United States)); Woodruff, W.L.; Costescu, C.l. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321-: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

A new 69-group 96-material library has been created for use in 
WIMS-D4M. The latest SUN version of NJOY (91.27) was used to 
generate the ENDF/B-V-based cross-section library. The library 
also includes ENDF/B-V based fission yields, energy fission and 
energy per capture data. The upper energy boundary has been ex- 
tended from 10 to 20 MeV in order to model high energy neutron 
reactions. Additional fuel and moderator temperatures have been 
included to better predict temperature coefficients. More excess po- 
tential scattering points have been added to increase the accuracy 
of self-shielded resonance cross-sections. Several benchmark 
comparisons have been made to validate the new library. (author). 


29992 (JAERI-M-94-042, pp. 229-238) Testing WIMS-D4M 
cross sections and the ANL ENDF/B-V 69-group library: Re- 
sults from global diffusion and monte carlo calculations 
compared with measurements in the Romanian 14-MW TRIGA 
reactor. Bretscher, M.M. (Argonne National Lab., IL (United 
States)). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. (CONF-9310321—: 16. international meeting on reduced en- 
richment for research and test reactors, Oarai (Japan), 4-7 Oct 
1993). In Proceedings of the 16th international meeting on reduced 
enrichment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

The WIMS-D4 code has been modified (WIMS-D4M) to produce 
microscopic isotopic cross sections in ISOTXS format for use in 
diffusion and transport calculations. Beginning with 69-group li- 
braries based on ENDF/B-V data, numerous cell calculations have 
been made to prepare a set of broad group cross sections for use 
in diffusion calculations. Global calculations have been made for 
two control rod states of the Romanian steady state TRIGA reactor 
with 29 fresh HEU fuel clusters. Detailed Monte Carlo calculations 
also have been performed for the same reactor configurations 
using data based on ENDF/B-V. Results from these global calcula- 
tions are compared with each other and with the measured excess 
reactivities. Although region-averaged macroscopic principal cross 
sections obtained from WIMS-D4M are in good agreement with the 
corresponding Monte Carlo values, problems exist with the high 


energy (E>10 keV) microscopic hydrogen transport cross sections. 
(author). 


29993 (JAERI-M-94-042, pp. 239-248) Analyses of Greek 
research reactor with mixed HEU-LEU Be reflector core. Deen, 
J.R. (Algonne National Lab., IL (United States)); Snelgrove, J.L.; 
Papastergiou, K. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321-: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 
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The fuel-cycle analyses presented in this paper provide specific 
steps to be taken in the transition from a 36-element water- 
reflected HEU core to a 33-element LEU equilibrium core with a Be 
reflector on two faces. The first step will be to install the Be 
reflector and remove the highest burnup HEU fuel. The smaller Be- 
reflected core will be refueled with LEU fuel. All analyses were 
performed using a planar 5-group REBUS3 model benchmarked to 
VIM Monte Carlo. In addition to fuel cycle results, the control rod 
worth, reactivity response to increased fuel and water temperature 
and decreased water density were compared for the transition core 
and the reference HEU core. (author). 


29994 (JAERI-M-94-042, pp. 249-254) Optimal refueling 
study of research and test reactors with LEU and HEU fuels. 
Feng Peng (Nuclear Power Inst. of China, Chengdu, SC (China)); 
Shouhua Sun. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321—: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 

Core fuel management is an important problem for reactor oper- 
ation economy. In this paper, based on the optimal refueling 
principle, optimal refueling calculating formulas are derived for LEU 
and HEU fuel cores with different refueling schemes. These formu- 
las show that the application of the optimal refueling principle to 
core fuel management could reduce fuel consumption to a certain 
extent. (author). 


29995 (JAERI-M-94-042, pp. 255-265) Benchmark calcula- 
tions for a heavy water reactor using the WIMS-D4M code and 
a ENDF/B-V based library. Mo, S.C. (Argonne National Lab., IL 
(United States)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321-: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 

The results of unit-cell and global diffusion and transport calcula- 
tions performed for the Georgia Tech heavy water research reactor 
using the WIMS-D4m code and a new ENDF/B-V based library are 
presented in this paper. Key cross sections, eigenvalues, neutron 
fluxes and peak power densities obtained from global diffusion cal- 
culations are compared. (author). 


29996 (JAERI-M-94-042, pp. 266-273) Analysis of the 
response time of an on-line boiling monitoring system in re- 
search reactors with MTR-type fuel. Nabeshima, K. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Kozma, R.; Tuerkcan, E. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321—: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

The response time of an on-line coolant monitoring system in re- 
search reactors with MTR-type fuel is studied. The response time 
towards boiling anomaly have to be as short as possible in order to 
detect coolant boiling at an early stage and prevent further damage 
of the fuel. The proposed system utilizes advanced signal process- 
ing methods based on artificial neural networks in order to comply 
with this requirement. The networks have been trained to identify 
small changes in the power spectral density functions of neutron 
detector signals. The boiling monitoring method has been tested by 
using in-core neutron detector signals measured at the NIOBE loop 
located in the Hoger Onderwijs Reactor of Interfaculty Reactor In- 
stitute, Delft, The Netherlands. It is shown that boiling detection 
can be accomplished within about 12 s after the onset of surface 
boiling following partial blockage in a coolant channel. (author). 


29997 (JAERI-M-94-042, pp. 277-288) High utilization of the 
reactor and fuel cycle management: Two essential points of 
interest at the BER Il. Axmann, A. (Hahn-Meitner-inst., Berlin 
GmbH (Germany)); Buchholz, H. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. international 





meeting on reduced enrichment for research and test reactors, 
Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th interna- 
tional meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

Since June 1992 the upgraded BER II is in full power operation 
with 160 MWd/month in average, using highly enriched uranium. In 
March 1992 the Hahn-Meitner-institut had applied for the use of 
low enriched uranium as an alternative fuel. But this was not yet 
granted. High utilization of the reactor is characterized by 7 neu- 
tron scattering experiments supplied with thermal neutrons and 6 
experiments partly in operation or under construction at the end of 
neutron guides supplied by a Cold Neutron Source. The high 
experimental utilization is guaranteed only if the fuel cycle is calcu- 
lable on long term conditions. Because of the uncertainty to close 
the back end of the fuel cycle a national solution for long term 
interim storage and a fuel disposal in a salt dome is under prepa- 
ration. (author). 


29998 (JAERI-M—94-042, pp. 289-296) Differences in the ra- 
diological effects of a major accident using HEU or LEU fuel 
elements at the BER Il. Boehnert, R. (Ingenieurbuero Dr. P. 
Roedder, Aachen (Germany)); Roedder, P.; Ehrhardt, J.; Axmann, 
A.; Buchholz, H. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321-—: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 

In the 1983-1991 licensing procedure for upgrading the swim- 
ming pool reactor BER II from 5 to 10 MW with HEU fuel elements 
an airplane crash accident had to be investigated with respect to 
its inplant and off-site consequences. The same problem has to be 
considered in the new licensing procedure for changing from HEU 
to LEU fuel elements. The fission products inventory of a HEU and 
a LEU core are different, and there are also differences in the 
physical behaviour of HEU and LEU fuel elements. As a conse- 
quence of the initiating event considered, the reactor may loose its 
water, the core falls dry, the fuel elements melt down and radioac- 
tivity is released. The radiological effects in the case of both HEU 
and LEU fuel elements are assessed using COSYMA. In spite of 
very conservative assumptions the results show no significant dif- 
ferences in the radiological impact. (author). 


29999 (JAERI-M-94-042, pp. 297-304) Residual heat power 
of HEU- and LEU-fuel elements of FRJ-2 (DIDO). Wolters, J. 
(Forschungszentrum Juelich GmbH (Germany). Inst fuer Sicher- 
heitsforschung und Reaktortechnik). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. 
international meeting on reduced enrichment for research and test 
reactors, Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th 
international meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

Only a small fraction of +~-decay power is absorbed in an MTR- 
fuel element reducing the residual heat power of the FRJ-2 fuel 
elements with HEU to 56% and less of the total decay power de- 
pending on the decay time. This is significant for the safe operation 
of FRJ-2 (DIDO) with 23 MW due to two reasons, one of which is 
related to emergency cooling in the event of a serious LOCA, the 
other to the handling of irradiated fuel elements. Since the fraction 
of --power absorbed depends on the content of heavy metal and 
since this content increases considerably with conversion to LEU 
fuel elements, it was necessary to calculate the quotient of residual 
heat power to total decay power for LEU elements. The calculation 
revealed that the quotient rises at maximum from 55% (HEU) to 
60% (LEU). But this rise in heat power in conjunction with the 
lower heat capacity of the LEU fuel elements will double the wait- 


ing time before an average rated element can be removed from 
the core. (author). 


30000 (JAERI-M-94-042, pp. 313-320) Comparison of JRR-4 
core neutronic performance between silicide fuel and TRIGA 
fuel. Nakano, Yoshihiro (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Ichikawa, 
Hiroki; Nakajima, Teruo. Japan Atomic Energy Research Inst., 
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Tokyo (Japan). Mar 1994. (CONF-9310321-: 16. international 
meeting on reduced enrichment for research and test reactors, 
Oarai (Japan), 4-7 Oct 1993). In Proceedings of the 16th interna- 
tional meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

Neutronic analyses on the JRR-4 core loaded with 20 wt% Low 
Enriched Uranium (LEU) fuels have been performed using SRAC 
code system. The LEU fuels studied in this work are ETR type sili- 
cide one and TRIGA one. For each type of them, parametrical 
analyses were done as the function of uranium loading in the fuel 
element to see changes of core excess reactivity, thermal neutron 
flux, fuel burnup and so on. From many cell and whole core calcu- 
lations, following results have obtained. (a) A uranium density of 
3.8 g/cm is a good value of the Silicide fuel for JRR-4. (b) In the 
case of TRIGA fuel, a uranium weight fraction of 40% to the total 
TRIGA fuel pin weight is one of adequate values. (c) The silicide 
core shows a good performance on the thermal neutron flux (d) 
and the TRIGA core can achieve a very high burnup. (author). 


30001 (JAERI-M-94-042, pp. 321-328) Core conversion cal- 
culations for the TR-2 reactor. Turgut, M.H. (Cekmece Nuclear 
Research and Training Center, Istanbul (Turkey)); Tuerker, T. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 
(CONF-9310321-: 16. international meeting on reduced enrich- 
ment for research and test reactors, Oarai (Japan), 4-7 Oct 1993). 
In Proceedings of the 16th international meeting on reduced en- 
richment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

Core conversion activities started in 1980's, with the investigation 
of the appropriate fuel type for the TR-2 reactor. Different possible 
fuel types have been tested, and optimization calculations have 
been covered for a new fuel design. Based on the development of 
the siliside fuels, it has been decided to use U3Sip fuels, since no 
modification was necessary in the fuel element geometry for the 
conversion from HEU to LEU. Density search calculations had 
been carried out to find a suitable density for the U3Si, fuels, to 
achieve the same core performance with the HEU fuels. The latest 
calculations were carried out for an uranium density of 4.8 g/cc, 
which increased the core performance. Three dimensional burnup 
calculations have been made for the HEU fuels to update the 
present core status. Many equilibrium core designs have been 
tested for the optimum utilization of the available HEU fuels. Mixed 
and fully converted TR-2 equilibrium core calculations have been 
performed. (author). 


30002 (JAERI-M-94-042, pp. 331-335) Spent fuel manage- 
ment at research and test reactors-the IAEA’s role. Oi, N. 
(International Atomic Energy Agency, Vienna (Austria). Div. of Nu- 
clear Fuel Cycle and Waste Management); Ritchie, |.G. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321-: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

In 1993 the IAEA initiated a project on the management of spent 
fuel from research and test reactors. Its scope covers the collec- 
tion, analysis and dissemination of information on the storage of 
spent fuel and related experience, formulation of norms and assis- 
tance to developing Member States. Following the advice from an 
Advisory Group on Storage Experience with Fuel from Research 
Reactors that was held in June 1993, the Agency plans to prepare 
safety documents on the storage of spent fuels and to initiate a 
Coordinated Research Programme on aluminum fuel cladding. In 
order to assist developing Member States, The Agency has initi- 
ated a programme calied IFMAP (Irradiated Fuel Management 
Advisory Programme) that also includes spent fuel from power re- 
actors. In addition, the Agency has organized an Interregional 
Training Course on the management of spent fuel and plans to 
hold both Interregional and Regional Training Courses in the fu- 
ture. The take-back of spent fuel by the country where it was 
originally enriched would solve the main problem for many re- 
search reactors and together with RERTR programme it would 
strongly support the aims of non-proliferation. The Agency is 
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promoting this possibility as reflected in the recent letter of the Di- 
rector General to the US Department of Energy on the take-back 
of research reactor fuel of U.S. origin. (author). 


30003 (JAERI-M-94-042, pp. 346-350) Research reactor fuel 
cycle: Current back-end perspectives. Gruber, G.J. (Nuklear- 
Chemie und -Metallurgie GmbH (NUKEM), Alzenau (Germany)). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 
(CONF-9310321-: 16. international meeting on reduced enrich- 
ment for research and test reactors, Oarai (Japan), 4-7 Oct 1993). 
In Proceedings of the 16th international meeting on reduced en- 
richment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

(1) The Back-end of the Research Reactor Fuel Cycle remains 
the cause of great concern. (2) Cogema, France decided not to en- 
ter the market for reprocessing. (3) UK’s AEA intends to phase out 
reprocessing in 1994 if a relatively high throughput cannot be guar- 
anteed. (4) The current perspectives are relatively poor. (5) That's 
why most of the operators of Research Reactors are focusing 
again on US-DOE'’s progress in renewing its Off-Site Fuels Policy’. 
(author). 


30004 (JAERI-M—94-042, pp. 374-381) The management of 
spent research reactor fuel. Shepherd, J. (AEA Reactor Services, 
Risley (United Kingdom)); McNicholas, P.; Watson, R.H.; Ward, 
M.D. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. (CONF-9310321-—: 16. international meeting on reduced en- 
richment for research and test reactors, Oarai (Japan), 4-7 Oct 
1993). In Proceedings of the 16th international meeting on reduced 
enrichment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

Spent nuclear fuel can be dealt with by two distinct routes, re- 
processing or direct disposal in encapsulated form in a waste 
repository in a suitable geological formation. This paper addresses 
the options available for the management of highly enriched ura- 
nium aluminium fuels from Material Testing Reactor (MTR) type 
research reactors. The options are evaluated with particular regard 
for safety, safeguards and environmental impact, and the effect of 
these aspects on the economics of the options. It is concluded that 
the only technically proven and internationally politically acceptable 
route for the management of spent MTR fuel of high initia! enrich- 
ment is reprocessing. Indicative costs for prolonged storage and 
direct disposal alternatives demonstrate that the latter two options 
will be more expensive than reprocessing in terms of both total 
cash and net present values. (author). 


30005  § (JAERI-M-94-042, pp. 401-411) Production of Mo 
using LEU and molybdenum targets in a 1MW TRIGA reactor. 
Mo, S.C. (Argonne National Lab., IL (United States)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9310321—: 16. international meeting on reduced enrichment for 
research and test reactors, Oarai (Japan), 4-7 Oct 1993). In Pro- 
ceedings of the 16th international meeting on reduced enrichment 
for research and test reactors. 466p. Order Number DE94770645. 
Source: OSTI; NTIS; INIS. 

The production of °°Mo using Low Enriched Uranium (LEU) and 
natural molybdenum targets in a 1 MW Triga reactor is investi- 
gated. The successive linear programming technique is applied to 
minimize the target loadings for different yield constraints. The irra- 
diation time is related to the kinetics of the growth and decay of 
*°Mo. The feasibility of a neutron generated based °°Mo produc- 
tion system is discussed. (author). 


30006 (JAERI-M-94-042, pp. 427-436) Comments on the 
future activities of the RERTR program. Krull, W. (GKSS- 
Forschungszentrum Geesthach GmbH, Geesthacht-Tesperhude 
(Germany)). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1994. (CONF-9310321—: 16. international meeting on reduced 
enrichment for research and test reactors, Oarai (Japan), 4-7 Oct 
1993). In Proceedings of the 16th international meeting on reduced 
enrichment for research and test reactors. 466p. Order Number 
DE94770645. Source: OSTI; NTIS; INIS. 

Over many years enormous national and international efforts 
have been made to investigate the possibilities of reducing the en- 
richment of research and test reactors (RERTR) from HEU to LEU. 
Within some limits and accepting some difficulties, the conversion 
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is technically achievable. But as these efforts have been made not 
only as an end in itself all research reactor operators, their regula- 
tory bodies and especially the governments should consider all 
relevant factors and the leading idea before making the decision to 
convert. The idea when starting the RERTR activities was to re- 
duce the proliferation risk. Due to the termination of the return of 
spent fuel to the country of origin of the enriched U and other fac- 
tors it may be necessary to make the following decision: (1) to 
continue the development of high density fuel. (2) to stop all con- 
version activities for research reactors presently operated with 
HEU. Starting with a historical overview, the present situation is 
described and conclusions are drawn which lead directly to the 
above mentioned recommendations. (author). 


30007 (JINR-E—10-94-61) Pattern clustering and mapping 
methods for presentation of nuclear reactor noises. Dzwinel, 
W. (Akademia Gorniczo-Hutnicza, Cracow (Poland)); Pepelyshev, 
Yu. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Neutron Physics. 1994. 22p. Order Number DE94636593. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Talk presented at the IMORN-24 Informal Meeting on Reactor 
Noise, 22-25 June, 1993, Oybin (DE). 

Some problems of using cluster analysis and visualization to 
study multidimensional data structure are discussed. The main 
point of the work is to demonstrate potentialities and drawbacks of 
deterministic methods for pattern recognition, such as clustering 
and visualization, and to note the role of global extremum search 
algorithms used in various multidimensional data analysis methods. 
The methods of pattern recognition together with the methods of 
pattern structure analysis applied to noise diagnostics of nuclear 
reactors are shown to be able to essentially increase the efficiency 
of diagnosis and to reduce the scope of the analyzed information. 
The analysis of the noise conditions of the IBR-2 reactor is given 
as an example. 13 refs.; 10 figs. (author). 


30008 (LA-UR-94-2213) Preliminary results of a Rossi- 
alpha experiment on the University of New Mexico's AGN-201 
reactor. Busch, R.D. (New Mexico Univ. (United States)); Spriggs, 
G.D. Los Alamos National Lab., NM (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-941141-2: Physics, safety and 
applications of pulse reactors, Washington, DC (United States), 13- 
17 Nov 1994). Order Number DE94014484. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Short communication. AEROJET-GENERAL NUCLEONICS RE- 
ACTORS/rossi alpha method; DELAYED NEUTRONS; PROMPT 
NEUTRONS; CORRELATION FUNCTIONS 


30009 (LA-UR-94-2516) Physical characterization of the 
Skua fast burst assembly. Paternoster, R.; Bounds, J.; Sanchez, 
R.; Miko, D. Los Alamos National Lab., NM (United States). [1994]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-941102-19: Winter meeting of 
the American Nuclear Society, Washington, DC (United States), 
13-18 Nov 1994). Order Number DE94016084. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In this paper we discuss the system design and ongoing efforts 
to characterize the machine physics and operating properties of the 
Skua fast burst assembly. The machine is currently operating up to 
prompt critical while we await approval for super-prompt burst op- 
erations. Efforts have centered on characterizing neutron kinetic 
properties, comparing calculated and measured temperature coeffi- 
cients and power distributions, improving the burst reproducibility, 
examining the site-wide dose characteristics, and fitting the ma- 
chine with cooling and filtration systems. 


30010 (RL-REA-279) Design test request No. 1263 K Reac- 
tor graphite key and VSR channel sleeve test. Kempf, F.J. 
Pacific Northwest Lab., Richland, WA (United States). 10 Dec 
1964. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94017721. Source: OSTI; NTIS; GPO Dep. 

The objectives of this test were: (1) Determine the coefficient of 
friction between two adjacent layers of K Reactor graphite at room 
temperature. (2) Determine the average load required to cause fail- 
ure of an unirradiated K Reactor side reflector bar, when subjected 





to tensile loading applied through the reflector keys. (3) Determine 
the average load at failure and the average deflection at failure of 
a single VSR channel key when loaded in keyways with clearances 
equal to those used in original stack construction. (4) Determine 
the average load and deflection required to break the four K Reac- 
tor VSR keys when loaded simultaneously in both ‘3-layer’ and 
‘7-layer’ mockups. Also determine the mode of key failure; i.e., 
shear, flexure or combined compression and bending. Following 
these key rupture tests, determine the strength and deflection char- 
acteristics of the proposed K Reactor VSR channel sleeve when 
loaded in a manner identical to that used to fracture the keys. (5) 
Determine the average load and deflection at failure of both the 
proposed K Reactor VSR channel sleeves and the proposed C Re- 
actor sleeves when subjected to crushing loads. (6) Determine the 
extent of damage to the proposed K Reactor VSR channel sleeve 
when subjected to the following vertical rod loading conditions. (a) 
Full rod drop in a channel mockup which has been misaligned 2 1/ 
2 inches. (b) Full rod drop in a channel which has been misaligned 
an amount equal to the maximum flexibility of a ‘universal’ VSR. 


30011 (SR/H-753) Technical Department report on produc- 
tion test No. 313-78M: Study for evaluation of siug 
dimensions. Smith, E.A. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (United States). Savannah River Plant. 9 Jul 1946. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOS-76SR00001. Order Number DE94015375. Source: 
OSTI; NTIS; GPO Dep. 

The present system of classifying slugs intended for canning pro- 
vides for individual measurement of dimensions on first-run MZ 
material, but not for their individual weighing. While the total and 
average weights of this type of material are determined on batches 
of twenty, this operation is for purposes of accounting only, and no 
concern is normally attached to the functional aspects of varying 
weights. It is thought desirable to obtain information relative to this 
problem. Collection of such information constitutes one of the pur- 
poses of the present test. Other purposes include collection of 
information which will aid in: Evaluating the improvement in overall 
yield brought about by adoption of the MZ diameter slugs; estab- 
lishment of more suitable minimum diameter limits for recovered 
slugs if the present ones prove unsatisfactory; and setting up 
inspection procedures, if indicated, to cover measurement of di- 
mensions as well as of weights of recovered slugs. This report 
provides results of this test. 


30012 (SR/H-754) Technical Division weekly report for pe- 
riod ending May 8, 1943. Du Pont de Nemours (E.l.) and Co., 
Aiken, SC (United States). 11 May 1943. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. Order Number DE94015376. Source: OSTI; NTIS; 
GPO Dep. 

This weekly report details activities of the Technical Division for 
the week ending May 8, 1943. 


30013 (SR/H-762) Explosives-TNX Technical Division, 
Hanford weekly report for period ending August 29, 1944. Wor- 
thington, H. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 30 Aug 1944. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. Order Number DE94016251. Source: OSTI; NTIS; 
GPO Dep. 

Hood Worthington reports that slug testing in autoclaves shows 
improvement to substantiate a meeting on the initial loading of pile 
B and production for B.F. Babcock report examining five drafts of 
Operating Standards for the 100 Area. C.W.J. Wende are consider- 
ing alternative loading schemes due to the observation that lead 
dummy slugs at the inlet end of a tube may mushroom when sub- 
jected to the stress of discharging. J.A. Wheeler reports on heavy 
metal content of reclaimed slugs compared to normal slugs. Also, 
temperature measurements on slugs in 105-B and corrosion rates 
of heavy metals are given. P.F. Gast reports on safety rod control 
calculations. T.B. Drew report on volume estimations of the B pile 
and analysis of data from leakage tests. Lastly, W.K. Woods re- 
ports on testing of solid aluminium dummies in the W-tube using 
an electric needle technique to detect motion of the pieces. Water 
flow considerations are discussed. 
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30014 (SR/H-763) Explosives: TNX Hanford Technical DF 
vision weekly report for period ending October 10, 1944. Du 
Pont de Nemours (E.I.) and Co., Richland, WA (United States). 11 
Oct 1944. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. Order Number 
DE94016252. Source: OSTI; NTIS; GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
reactor operation; FUEL RODS/xenon oscillations; CANNING; RE- 
ACTOR CONTROL SYSTEMS 


30015 (SR/H-779) Productivity improvement program and 
related projects. Evans, R.M. Du Pont de Nemours (E.!.) and Co., 
Wilmington, DE (United States). Explosives Dept. 13 Aug 1956. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-76SR00001. Order Number DE94017284. Source: 
OSTI; NTIS; GPO Dep. 

File with DPW-56-318. 

Design and construction schedules and forecast monetary al- 
lowances for projects in the 100 Areas, 200 Areas, 300 Areas, and 
700 Area of Savannah River Plant have recently been reviewed. 
There has been no change in the overall funds now forecast for 
the program, although there has been changes in the distribution 
of the total between various areas. 


30016 (WHC-SD-FF-CSUD-019) User’s guide to the FFTF 
Plant Operational Data Management System (B1039). Nelson, 
J.V. Jr. Westinghouse Hanford Co., Richland, WA (United States). 
25 Jul 1994. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE94018687. Source: OSTI; NTIS; INIS; GPO Dep. 

The FFTF Plant Operational Data Management (PODM) System 
provides capabilities for storing, managing and retrieving data 
recorded by FFTF plant computers [the Plant Data System (PDS), 
in particular]. The PODM system is currently implemented on 
SUN™ Workstations‘). This guide contains a description of the 
PODM System, and instructions for using programs available for re- 
trieving and processing FFTF data stored in the data base. Section 
2.0 provides a brief overview and the background of the system. 
The organization and content of the data base are described in 
more detail in Sections 3.0 and 4.0. Available computer programs 
are described in sections 5.0 and 6.0 while subroutines that can be 
called by a user’s FORTRAN program are described in section 7.0. 
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Refer also to citation(s) 29448, 29500, 29645, 29702, 29841, 
29850, 29876, 29898, 29943, 29958, 30999, 31949, 31953, 31956 


30017 (ANL/RA/CP-82797) Development and analysis of a 
metal-fueled accelerator-driven burner. Lypsch, F. (institute for 
Safety Research and Reactor Technology, Juelich GmbH (Ger- 
many)); Hill, R.N. Argonne National Lab., IL (United States). [1994]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9407103—14: International con- 
ference on accelerated-driven transmutation technologies and 
applications, Las Vegas, NV (United States), 25-28 Jul 1994). Or- 
der Number DE94016897. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to compare the safety characteris- 
tics of an accelerator driven metal fueled fast system to a critical 
core on a consistent basis to determine how these characteristics 
are affected solely by subcritically of the system. To accomplish 
this an accelerator proton beam/tungsten neutron source model is 
surrounded by a subcritical blanket using metallic fuel and sodium 
as coolant. The consequences of typical accident transients, 
namely unprotected transient overpower (TOP), loss of heat sink 
(LOHS), and loss of flow (LOP) were calculated for the hybrid sys- 
tem and compared to corresponding results for a metal-fueled fast 
reactor. Results indicate that the subcritical system exhibits supe- 
rior performance for TOP (reactivity-induced) transits; however, 
only in the critical system are reactivity feedbacks able to cause 
passive shutdown in the LOHS ad LOP events. Therefore, for a full 
spectrum of accident initiators considered, the overall safety behav- 
ior of accelerator-driven metal-fueled systems can neither be 
concluded to be worse nor to be better than advanced reactor de- 
signs which rely on passive safety features. 
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30018 (BNL-NUREG-49201) Evaluation of MELCOR im- 
provements: Peach Bottom station blackout analyses. Madni, 
|.K. Brookhaven National Lab., Upton, NY (United States). [1993]. 
13p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
931079-29: 21. water reactor safety information meeting, 
Bethesda, MD (United States), 25-27 Oct 1993). Order Number 
DE94015820. Source: OSTI; NTIS; INIS; GPO Dep. 

Long-term station blackout analyses in Peach Bottom were first 
carried out using MELCOR 1.8BC, and later with 1.8DN, as part of 
an overall program between the US Nuclear Regulatory Commis- 
sion (NRC) and Brookhaven National Laboratory (BNL), to provide 
independent assessment of MELCOR as a severe accident/source 
term analysis tool. In addition to the reference MELCOR calcula- 
tion, several sensitivity calculations were also performed to explore 
the impact of varying user-input modeling and timestep control pa- 
rameters on the accident progression and radionuclide releases to 
the environment calculated by MELCOR. An area of concern that 
emerged from these studies was the impact of the selection of 
maximum allowable timestep (Atmax) on the calculational behavior 
of MELCOR, where the results showed significant differences in 
timing of key events, and a lack of convergence of the solution with 
reduction of Atmax. These findings were reported to the NRC, SNL, 
and the MELCOR Peer Review Committee. As a consequence, a 
significant effort was undertaken to eliminate or mitigate these sen- 
Sitivities. The latest released version of MELCOR, Version 1.8.2, 
released in April 1993, contains several new or improved models, 
and has corrections to mitigate numerical sensitivities. This paper 
presents the results of updating the earlier sensitivity studies on 
maximum timestep, to more properly represent the abilities of the 
improved MELCOR version 1.8.2. Results are presenter in terms of 
timing of key events, thermal-hydraulic response of the system, 
and environmental release of radionuclides. The impact of some of 
the newer models, such as falling debris quench model, and 
ORNL’s new BH model, is also evaluated. 


30019 (BNL-NUREG-60612) Fundamentals of the DIGES 


code. Simos, N.; Philippacopoulos, A.J. Brookhaven National Lab.., 
Upton, NY (United States). [1994]. 10p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9406222-2: International con- 
ference on computational stochastic mechanics, Athens (Greece), 


13-15 Jun 1994). Order Number DE94015822. Source: 
NTIS; INIS; GPO Dep. 

Recently the authors have completed the development of the DI- 
GES code (Direct GEneration of Spectra) for the US Nuclear 
Regulatory Commission. This paper presents the fundamental 
theoretical aspects of the code. The basic modeling involves a rep- 
resentation of typical building-foundation configurations as multi 
degree-of-freedom dynamic which are subjected to dynamic inputs 
in the form of applied forces or pressure at the superstructure or in 
the form of ground motions. Both the deterministic as well as the 
probabilistic aspects of DIGES are described. Alternate ways of 
defining the seismic input for the estimation of in-structure spectra 
and their consequences in terms of realistically appraising the vari- 
ability of the structural response is discussed in detail These 
include definitions of the seismic input by ground acceleration time 
histories, ground response spectra, Fourier amplitude spectra or 
power spectral densities. Conversions of one of these forms to an- 
other due to requirements imposed by certain analysis techniques 
have been shown to lead, in certain cases, in controversial results. 
Further considerations include the definition of the seismic input as 
the excitation which is directly applied at the foundation of a struc- 
ture or as the ground motion of the site of interest at a given point. 
In the latter case issues related to the transferring of this motion to 
the foundation through convolution/deconvolution and generally 
through kinematic interaction approaches are considered. 


OSTI; 


30020 (CONF-941142-5) Transition to natural circulation 
with and without depressurization for the Advanced Neutron 
Source Reactor. Chen, N.C.J.; Wendel, M.W.; Yoder, G.L. Oak 
Ridge National Lab., TN (United States). [1994]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From American Society of Mechanical Engineers’ 
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winter annual meeting; Chicago, IL (United States); 9-11 Nov 1994. 
Order Number DE94012326. Source: OSTI; NTIS; GPO Dep. 

A RELAP5 Advanced Neutron Source Reactor system model 
was developed to perform the conceptual safety analysis report up- 
date. One of the objective was to determine the necessity of pony 
motor batteries during the transition from forced convection to natu- 
ral circulation with and without depressurization after reactor 
shutdown. To asses the safety margin behavior during such transi- 
tion, two accidents were studied: an instantaneous pipe break at 
the core inlet and a station blackout. Safety margin behavior is 
measured by the flow excursion thermal limit. The results show 
that the pony motor batteries are needed to make the transition to 
natural circulation without exceeding the flow excursion limit during 


the pipe break, even though they are unnecessary for the station 
blackout event alone. 


30021 (CONF-941142-6) Interactive simulations of gas- 
turbine modular HTGR transients and heatup accidents. Ball, 
S.J.; Nypaver, D.J. Oak Ridge National Lab., TN (United States). 
[1994]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From American Society 
of Mechanical Engineers’ winter annual meeting; Chicago, IL 
(United States); 9-11 Nov 1994. Order Number DE94012745. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An interactive workstation-based simulator has been developed 
for performing analyses of modular high-temperature gas-cooled 
reactor (MHTGR) core transients and accidents. It was originally 
developed at Oak Ridge National Laboratory for the US Nuclear 
Regulatory Commission to assess the licensability of the US De- 
partment of Energy (DOE) steam cycle design 350-MW(t) MHTGR. 
Subsequently, the code was modified under DOE sponsorship to 
simulate the 450-MW(t) Gas Turbine (GT) design and to aid in 
development and design studies. Features of the code (MORECA- 
GT) include detailed modeling of 3-D core thermal-hydraulics, 
interactive workstation capabilities that allow user/analyst or “oper- 
ator” involvement in accident scenarios, and options for studying 
anticipated transients without scram (ATWS) events. In addition to 
the detailed models for the core, MORECA includes models for the 
vessel, Shutdown Cooling System (SCS), and Reactor Cavity Cool- 
ing System (RCCS), and core point kinetics to accommodate 
ATWS events. The balance of plant (BOP) is currently not mod- 
eled. The interactive workstation features include options for 
on-line parameter plots and 3-D graphic temperature profiling. The 
studies to date show that the proposed MHTGR designs are very 
robust and can generally withstand the consequences of even the 
extremely low probability postulated accidents with little or no dam- 
age to the reactor’s fuel or metallic components. 


30022 (GRS—108) FALSIRE. CSNI project for fracture anal- 
yses of large-scale international reference experiments. Phase 
1: Comparison report. Sievers, J. (Gesellschaft fuer Anlagen- 
und Reaktorsicherheit (GRS) mbH, Koeln (Germany)); Schulz, H.; 
Bass, B.R.; Pugh, C.E.; Keeney, J. Gesellschaft fuer Anlagen- und 
Reaktorsicherheit (GRS) mbH, Koeln (Gemany). Apr 1994. 159p. 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany);Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany);Nuclear Regulatory 
Commission, Washington, DC (United States). (NEA/CSNI/R-94- 
42: NUREG/CR-5997; ORNL/TM-12307). Order Number 
DE94793960. Source: OSTI; NTIS (US Sales Only); INIS. 

The. six experiments used in Project FALSIRE (performed in the 
Federal Republic of Germany, Japan, the United Kingdom, and the 
U.S.A.) were designed to examine various aspects of crack growth 
in reactor pressure vessel (RPV) steels under pressurized-thermal- 
shock (PTS) loading conditions. The CSNI/FAG established a 
common format for comprehensive statements of these experi- 
ments, including supporting information and available analysis 
results. For each experiment, analysis results provided estimates of 
variables such as crack growth, crack-mouth-opening displace- 
ment, temperature, stress, strain, and applied J and K values. A 
comparative assessment and discussion of the analysis results are 
presented; also, the current status of the entire results data base is 
summarized. Generally, these results highlight the importance of 
adequately modeling structural behavior of specimens before per- 
forming fracture mechanics evaluations. Applications of the various 





fracture methodologies were found to be partially successful in 
some cases but not in others. Based on these assessments, some 
conclusions concerning predictive capabilities of selected ductile 
fracture methodologies, as applied to RPVs subjected to PTS load- 
ing are given. (orig.) 


30023 (HW-71967) A study of Columbia River surveillance 
by closed circuit television. Maupin, A.A. Jr. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 11 Dec 1961. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94017008. Source: OSTI; NTIS; GPO Dep. 

Current Practice — A patrolman observes river traffic 24 hours a 
day, seven days a week, from a 50 foot enclosed tower located on 
the bank of the river. Under normal daylight conditions the opposite 
shore line and bluffs (2,000’) and approximately three miles both 
up and down the river can be seen by naked eye with close up 
identification obtained through use of field glasses. For night time 
operation a manually operated searchlight is used to sweep the 
river for moving or floating objects. Proposal — To determine 
whether it is feasible to replace the patrolman in the river tower 
with a remotely controlled closed circuit television and searchlight 
system. 


30024 (IAEA-TECDOC-751) PSA for the shutdown mode 
for nuclear power plants: Proceedings of a technical commit- 
tee meeting held in Stockhoim, 30 November-3 December 1992. 
International Atomic Energy Agency, Vienna (Austria). Jun 1994. 
118p. (CONF-9211322-: IAEA technical committee meeting on 


modeling of accident sequences during shutdown and low power 
conditions, Stockholm (Sweden), 30 Nov - 3 dec 1992). Order 
Number DE94636546. Source: OSTI; NTIS (US Sales Only); INIS. 

The meeting, which was attended by more than 75 participants 
from 20 countries, provided a broad discussion forum where all the 
currently active major shutdown PSA programmes were reviewed. 
The meeting also addressed the issues related to actual perfor- 


mance of shutdown PSA studies as well as insight gained from the 
studies. This document, which was prepared during the TCM, con- 
tains the results of extensive discussions which were held in 
specific working groups. The papers presented at the meeting pro- 
vide a comprehensive overview of the state of the art of shutdown 
risk assessment and remedial measures taken to reduce the risk in 
outages. It is hoped that this document will be very useful to all in- 
dividuals with interest in increasing safety during outages at NPPs. 
Refs, figs and tabs. 


30025 (INIS-GB-633) Statement of nuclear incidents at 
nuclear installations: first quarter 1994. Health and Safety Ex- 
ecutive, London (United Kingdom). Jun 1994. 6p. Order Number 
DE94636575. Source: OSTI; NTIS (US Sales Only); INIS. 

As a requirement of the 1974 Health and Safety at Work Act, the 
United Kingdom Health and Safety Inspectorate is required to pub- 
lish reports of nuclear incidents at nuclear installations. This report 
covers the period ist January to 3ist March 1994. Two incidents 
are reported for Dungeness A Power Station, one at the Amer- 
sham International building on site at Harwell Laboratory, one at 
AEA Technology's Windscale Plant and one at British Nuclear Fu- 
els Limited’s Sellafield site. (UK). 


30026 (INIS-mf-13960, [pp. 10]) Dissolution of UO2 fuel by 
molten zircaloy-4. Hayward, P.J. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Labs.); George, |.M.; Arneson, 
M.C. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
740p. (CONF-920641—: Annual conference of the Canadian Nu- 
clear Association and the Canadian Nuclear Society, St. John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 1. Order Number 
DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

Under certain hypothetical CANDU accident scenarios involving 
impaired cooling, rapid core heating to temperatures above the 
cladding melting point can occur. The molten Zircaloy-4 (Zry) 
cladding then has the potential of dissolving a significant fraction of 
the UO, fuel, thereby releasing fission products. Before fuel disso- 
lution in molten Zry can proceed, however, initial oxygen diffusion 
from the fuel or from steam into the cladding must occur to allow 
molten Zry to wet the fuel. Once fuel dissolution has commenced, 
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the dissolution rate is greatly accelerated by stirring the melt, e.g. 
by convection, or by gravity-induced movement of the molten 
cladding over the fuel surfaces. 14 refs., 4 figs. 


30027 (INIS-XN-517) The Nuclear installations (increase of 
Operators’ Limits of Liability) Order 1994. United Kingdom. 24 
Mar 1994. 2p. Order Number DE94635402. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This Order increased the maximum amount of the nuclear opera- 
tor’s liability for a nuclear incident from 20 million pounds to 140 
million pounds per incident. For installations posing a reduced risk 
the amount is increased from 5 million to 10 million pounds. The 
Order entered into force on 1 April 1994. (NEA). 


30028 (INIS-XN-520) 702 Decree of 14 December 1993 in- 
creasing the maximum amount of liability pursuant to Section 
5, subsection 2 of the Nuclear Third Party Liability Act. Nether- 
lands. 14 Dec 1993. 3p. (in Dutch). Order Number DE94635403. 
Source: OSTI; NTIS; INIS. 

This Decree has increased the maximum amount of the nuclear 
operator’s liability for a nuclear incident from 500 to 625 million 
Dutch guilders (approximately 240 million SDR). The Decree en- 
tered into force on 1 January 1994. (NEA). 


30029 (JAERI-M-94-042, pp. 305-312) Properties measure- 
ments of silicide fuels for JMTR safety evaluation. Komori, Y. 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Saito, J.; Sakai, H.; Yamamoto, K.; Oya- 
mada, R.; Saito, M. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9310321—: 16. international meeting on 
reduced enrichment for research and test reactors, Oarai (Japan), 
4-7 Oct 1993). In Proceedings of the 16th international meeting on 
reduced enrichment for research and test reactors. 466p. Order 
Number DE94770645. Source: OSTI; NTIS; INIS. 

Core conversion of the JMTR from MEU fuel to LEU fuel is 
scheduled to be started with the transition core in November, 1993. 
For safety evaluation of the core conversion, safety of LEU silicide 
(U3Siz) fuel was checked mainly based on existed data accumu- 
lated by international cooperation, and several complementary 
tests and measurements with the silicide fuel were carried out in 
JAERI. Thermal conductivity of the silicide fuel was measured for 
temperature calculation in safety evaluation. It was found that ther- 
mal conductivity slightly increased as temperature increased from 
RT to 300degC. Hydraulic test of the fuel element was also carried 
out, and mechanical strength of the fuel plate and the fuel element 
was checked. Fission product release was measured for dose 
calculation in safety evaluation, and iodine release of 53% was ob- 
served at 700degC. All these results have verified safety use of the 
silicide fuel in the JMTR. (author). 


30030 (NUREG—1462-Vol.1) Final safety evaluation report 
related to the certification of the System 80* design (Docket 
No. 52-002): Volume 1, Chapters 1-14. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Associate Directorate for 
Advanced Reactors and License Renewal. Aug 1994. 571p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This final safety evaluation report (FSER) documents the techni- 
cal review of the System 80+ standard design by the US Nuclear 
Regulatory Commission (NRC) staff. The application for the Sys- 
tem 80+ design was submitted by Combustion Engineering, Inc., 
now Asea Brown Boveri-Combustion Engineering (ABB-CE) as an 
application for design approval and subsequent design certification 
pursuant to 10 CFR § 52.45. System 80+ is a pressurized water 
reactor with a rated power of 3914 megawatts thermal (MWt) and 
a design power of 3992 MWt at which accidents are analyzed. 
Many features of the System 80+ are similar to those of Abb-CE’'s 
System 80 design from which it evolved. Unique features of the 
System 80+ design included: a large spherical, steel containment; 
an in-containment refueling water storage tank; a reactor cavity 
flooding system, hydrogen ignitors, and a safety depressurization 
system for severe accident mitigation; a combustion gas turbine for 
an alternate ac source; and an advanced digitally based control 
room. On the basis of its evaluation and independent analyses, the 
NRC staff concludes that ABB-CE’s application for design certifica- 
tion meets the requirements of Subpart B of 10 CFR Part 52 that 


ERA Vol. 19, No. 11 177 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


are applicable and technicaily relevant to the System 80+ standard 
design. This document, Volume 1, contains Chapters 1 through 14 
of this report. 


30031 (NUREG—1462-Vol.2) Final safety evaluation report 
related to the certification of the System 80* design (Docket 
No. 52-002): Volume 2, Chapters 15-22 and appendices. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Associate Directorate for Advanced Reactors and License Renewal. 
Aug 1994. 548p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This final safety evaluation report (FSER) documents the techni- 
cal review of the System 80+ standard design by the US Nuclear 
Regulatory Commission (NRC) staff. The application for the system 
80+ design was submitted by Combustion Engineering, Inc., now 
Asea Brown Boveri-Combustion Engineering (ABB-CE) as an appli- 
cation for design approval and subsequent design certification 
pursuant to 10 CFR § 52.45. System 80+ is a pressurized water 
reactor with a rated power of 3914 megawatts thermal (MWt) and 
a design power of 3992 MWt at which accidents are analyzed. 
Many features of the System 80+ are similar to those of ABB-CE’s 
System 80 design from which it evolved. Unique features of the 
System 80+ design include: a large spherical, steel containment; 
an in-containment refueling water storage tank; a reactor cavity 
flooding system, hydrogen ignitors and a safety depressurization 
system for severe accident mitigation; a combustion gas turbine for 
an alternate ac source; and an advanced digitally based control 
room. On the basis of its evaluation and independent analyses, the 
NRC staff concludes that ABB-CE’s application for design certifica- 
tion meets the requirements of Subpart B of 10 CFR Part 52 that 
are applicable and technically relevant to the System 80+ standard 
design. This document, Volume 2, contains Chapters 15 through 
22 and Appendices A through E. 


30032 (NUREG—1503-Vol.1) Final safety evaluation report 
related to the certification of the advanced boiling water reac- 
tor design: Volume 1: Main report. Nuclear Regulatory 
Commission, Washington, DC (United States). Associate Direc- 
torate for Advanced Reactors and License Renewal. Jul 1994. 
861p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This safety evaluation report (SER) documents the technical re- 
view of the US Advanced Boiling Water Reactor (ABWR) standard 
design by the US Nuclear Regulatory Commission (NRC) staff. The 
application for the ABWR design was initially submitted by the 
General Electric Company, now GE Nuclear Energy (GE), in accor- 
dance with the procedures of Appendix O of Part 50 of Title 10 of 
the Code of Federal Regulations (10 CFR Part 50). Later GE re- 
quested that its application be considered as an application for 
design approval and subsequent design certification pursuant to 10 
CFR § 52.45. The ABWR is a single-cycle, forced-circulation, boil- 
ing water reactor (BWR) with a rated power of 3,926 megawatts 
thermal (MWt) and a design power of 4,005 MWt. To the extent 
feasible and appropriate, the staff relied on earlier reviews for 
those ABWR design features that are substantially the same as 
those previously considered. Unique features of the ABWR design 
include internal recirculation pumps, fine-motion control rod drives, 
microprocessor-based digital logic and contro] systems, and digital 
safety systems. On the basis of its evaluation and independent 
analyses, the NRC staff concludes that, subject to satisfactory res- 
olution of the confirmatory items identified in Section 1.8 of this 
SER, GE's application for design certification meets the require- 
ments of Subpart B of 10 CFR Part 52 that are applicable and 
technically relevant to the US ABWR standard design. 


30033 


(NUREG—1503-Vol.2) Final safety evaluation report 
related to the certification of the advanced boiling water reac- 


tor design: Volume 2: Appendices. Nuclear Regulatory 
Commission, Washington, DC (United States). Associate Direc- 
torate for Advanced Reactors and License Renewal. Jul 1994. 
202p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This safety evaluation report (SER) documents the technical re- 
view of the US Advanced Boiling Water Reactor (ABWR) standard 
design by the US Nuclear Regulatory Commission (NRC) staff. The 
application for the ABWR design was initially submitted by the 
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General Electric Company, now GE Nuclear Energy (GE), in accor- 
dance with the procedures of Appendix O of Part 50 of Title 10 of 
the code of Federal Regulations (10 CFR Part 50). Later GE re- 
quested that its application be considered as an application for 
design approval and subsequent design certification pursuant to 10 
CFR § 52.45. The ABWR is a single-cycle, forced-circulation, boil- 
ing water reactor (BWR) with a rated power of 3,926 megawatts 
thermal (MWt) and a design power of 4,005 MWt. To the extent 
feasible and appropriate, the staff relied on earlier reviews for 
those ABWR design features that are substantially the same as 
those previously considered. Unique features of the ABWR design 
include internal recirculation pumps, fine-motion control rod drives, 
microprocessor-based digital logic and control systems, and digital 
safety systems. On the basis of its evaluation and independent 
analyses, the NRC staff concludes that, subject to satisfactory res- 
olution of the confirmatory items identified in Section 1.8 of this 
SER, GE's application for design certification meets the require- 
ments of Subpart B of 10 CFR Part 52 that are applicable and 
technically relevant to the US ABWR standard design. 


30034 (NUREG/CR-6127) The effects of stress on nuclear 
power plant operational decision making and _ training 
approaches to reduce stress effects. Mumaw, R.J. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Aug 1994. 32p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Operational personnel may be exposed to significant levels of 
stress during unexpected changes in plant state an plant emergen- 
cies. The decision making that identifies operational actions, which 
is strongly determined by procedures, may be affected by stress, 
and performance may be impaired. ER report analyzes potential ef- 
fects of stress in nuclear power plant (NPP) settings, especially in 
the context of severe accident management (SAM). First, potential 
sources of stress in the NPP setting are identified. This analysis is 
followed by a review of the ways in which stress is likely to affect 
performance, with an emphasis on performance of cognitive skills 
that are linked to operational decision making. Finally, potential 
training approaches for reducing or eliminating stress effects are 
identified. Several training approaches have the potential to elimi- 
nate or mitigate stress effects on cognitive skill performance. First, 
the use of simulated events for training can reduce the novelty and 
uncertainty that can lead to stress and performance impairments. 
Second, training to make cognitive processing more efficient and 
less reliant on attention and memory resources can offset the re- 
ductions in these resources that occur under stressful conditions. 
Third, training that targets crew communications skills can reduce 
the likelihood that communications will fail under stress. 


30035 (NUREG/CR-6143-Vol.2-Pt.1C) Evaluation of poten- 
tial severe accidents during low power and shutdown 
operations at Grand Gulf, Unit 1: Volume 2, Part 1C: Analysis 
of core damage frequency from internal events for plant oper- 
ational State 5 during a refueling outage, Main report 
(Sections 11-14). Whitehead, D. (Sandia National Labs., Albu- 
querque, NM (United States)); Darby, J.; Yakle, J. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Safety Issue Resolution; Sandia National Labs., Albuquerque, NM 
(United States). Jun 1994. 362p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND-—93-2440-Vol.2-Pt.1C). Source: OSTI; 
NTIS; INIS; GPO. 

This document contains the accident sequence analysis of inter- 
nally initiated events for Grand Gulf, Unit 1 as it operates in the 
Low Power and Shutdown Plant Operational State 5 during a refu- 
eling outage. The report documents the methodology used during 
the analysis, describes the results from the application of the 
methodology, and compares the results with the results from two 
full power analyses performed on Grand Gulf. 


30036 (NUREG/CR-€6143-Vol.2-Pt.3) Evaluation of potential 
severe accidents during low power and shutdown operations 
at Grand Gulf, Unit 1: Analysis of core damage frequency 
from internal events for Plant Operational State 5 during a re- 
fueling outage: Volume 2, Part 3: Internal Events Appendices | 





and J. Yakle, J. (Science Applications International Corp., Albu- 
querque, NM (United States)); Darby, J.; Whitehead, D.; Staple, B. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Safety Issue Resolution; Sandia National Labs., Albu- 
querque, NM (United States). Jun 1994. 821p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (SAND—93-2440-Vol.2-Pt.3). 
Source: OSTI; NTIS; GPO; INIS. 

This report provides supporting documentation for various tasks 
associated with the performance of the probablistic risk assess- 
ment for Plant Operational State 5 during a refueling outage at 
Grand Gulf, Unit 1 as documented in Volume 2, Part 1 of NUREG/ 
CR-6143. 


30037 (NUREG/CR-6144-Vol.2-Pt.2) Evaluation of potential 
severe accidents during low power and shutdown operations 
at Surry, Unit 1: Analysis of core damage frequency from in- 
ternal events during mid-loop operations, Appendices A-—D: 
Volume 2, Part 2. Chu, T.L. (Brookhaven National Lab., Upton, NY 
(United States)); Musicki, Z.; Kohut, P. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safety Issue 
Resolution; Brookhaven National Lab., Upton, NY (United States). 
Jun 1994. 461p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG-52399-Vol.2-Pt.2). Source: OSTI; NTIS; INIS; GPO. 

During 1989, the Nuclear Regulatory Commission (NRC) initiated 
an extensive program to carefully examine the Potential risks dur- 
ing low Power and shutdown operations. The program includes two 
parallel projects being performed by Brookhaven National Labora- 
tory (BNL) and Sandia National Laboratories (SNL). Two plants, 
Surry (pressurized water reactor) and Grand Gulf (boiling water re- 
actor), were selected as the Plants to be studied. The objectives of 
the program are to assess the risks of severe accidents initiated 
during plant operational states other than full power operation and 
to compare the estimated core damage frequencies, important ac- 
cident sequences and other qualitative and quantitative results with 
those accidents initiated during full power operation as assessed in 
NUREG-1150. The objective of this report is to document the ap- 
proach utilized in the Surry plant and discuss the results obtained. 
A parallel report for the Grand Gulf plant is prepared by SNL. This 
study shows that the core-damage frequency during mid-loop oper- 
ation at the Surry plant is comparable to that of power operation. 
We recognize that there is very large uncertainty in the human er- 
ror probabilities in this study. This study identified that only a few 
procedures are available for mitigating accidents that may occur 
during shutdown. Procedures written specifically for shutdown acci- 
dents would be useful. This document, Volume 2, Pt. 2 provides 
appendices A through D of this report. 


30038 (NUREG/CR-6144-Vol.3-Pt.2) Evaluation of potential 
severe accidents during low power and shutdown operations 
at Surry, Unit 1: Analysis of core damage frequency from in- 
ternal fires during mid-loop operations: Volume 3, Part 2: 
Appendices. Musicki, Z. (Brookhaven National Lab., Upton, NY 
(United States)); Chu, T.L.; Yang, J.; Ho, V.; Hou, Y.M.; Lin, J.; 
Siu, N. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Safety Issue Resolution; Brookhaven National Lab.., 
Upton, NY (United States). Jul 1994. 792p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (BNL-NUREG-52399-Vol.3-Pt.2). 
Source: OSTI; NTIS; INIS; GPO. 

During 1989, the Nuclear Regulatory Commission (NRC) initiated 
an extensive program to carefully examine the -potential risks dur- 
ing low power and shutdown operations. The program includes two 
parallel projects being performed by Brookhaven National Labora- 
tory (BNL) and Sandia National Laboratories (SNL). Two plants, 
Surry (pressurized water reactor) and Grand Gulf (boiling water re- 
actor), were selected as the plants to be studied. Th e objectives 
of the program are to assess the risks of severe accidents initiated 
during plant operational states other than full power operation and 
to compare the estimated core damage frequencies, important ac- 
cident sequences and other qualitative and quantitative results with 
those accidents initiated during full power operation as assessed in 
NUREG-1150. The objective of this report is to document the ap- 
proach utilized in the Surry plant and discuss the results obtained. 
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This study shows that the core-damage frequency during mid-loop 
operation at the Surry plant is comparable to that of power opera- 
tion. We recognize that there is very large uncertainty in the human 
error probabilities in this study. This study identified that only a few 
procedures are available for mitigating accidents that may occur 
during shutdown. Procedures written specifically for shutdown acci- 
dents would be useful. 


30039 (NUREG/CR-6181) A pilot application of risk-based 
methods to establish in-service inspection priorities for nu- 
clear components at Surry Unit 1 Nuclear Power Station. Vo, 
T. (Pacific Northwest Lab., Richland, WA (United States)); Gore, 
B.; Simonen, F.; Doctor, S. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Pacific North- 
west Lab., Richland, WA (United States). Aug 1994. 66p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (PNL-9020). 
Source: OSTI; NTIS; INIS; GPO. 

As part of the Nondestructive Evaluation Reliability Program 
sponsored by the US Nuclear Regulatory Commission, the Pacific 
Northwest Laboratory is developing a method that uses risk-based 
approaches to establish in-service inspection plans for nuclear 
power plant components. This method uses probabilistic risk as- 
sessment (PRA) results and Failure Modes and Effects Analysis 
(FEMA) techniques to identify and prioritize the most risk-important 
systems and components for inspection. The Surry Nuclear Power 
Station Unit 1 was selected for pilot applications of this method. 
The specific systems addressed in this report are the reactor pres- 
sure vessel, the reactor coolant, the low-pressure injection, and the 
auxiliary feedwater. The results provide a risk-based ranking of 
components within these systems and relate the target risk to target 
failure probability values for individual components. These results 
will be used to guide the development of improved inspection plans 
for nuclear power plants. To develop inspection plans, the accept- 
able level of risk from structural failure for important systems and 
components will be apportioned as a small fraction (i.e., 5%) of the 
total PRA-estimated risk for core damage. This process will deter- 
mine target (acceptable) risk and target failure probability values for 
individual components. Inspection requirements will be set at levels 
to assure that acceptable failure probabilistics are maintained. 


30040 (NUREG/CR-6190-Vol.1) Protection against malevo- 
lent use of vehicles at Nuclear Power Plants: Vehicle barrier 
system siting guidance for blast protection. Nebuda, D.T. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Reactor Regulation; Corps of Engineers, Omaha, 
NE (United States). Aug 1994. 11p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). Source: OST]; 
NTIS; INIS; GPO. 

This manual provides guidance for determining the minimum 
safe standoff distance between vital safety related equipment and 
the design basis vehicle bomb threat adopted by the U.S. Nuclear 
Regulatory Commission. Vital safety related equipment should sur- 
vive the design basis vehicle bomb attack when the minimum safe 
standoff distance is provided. Guidance is provided for exposed vi- 
tal safety related equipment and for equipment housed within vital 
area barriers. The type of vital area barriers addressed are 12-, 18- 
, 24-, and 30-inch-thick reinforced concrete slabs with reinforcing 
ratios of 0.2, 0.4, 0.6, 0.8, and 1.0 percent. 


30041 (NUREG/CR-6208) An empirical investigation of op- 
erator performance in cognitively demanding simulated 
emergencies. Roth, E.M. (Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Technology Center); Mumaw, 
R.J.; Lewis, P.M. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research; Westinghouse 
Electric Corp., Pittsburgh, PA (United States). Science and Tech- 
nology Center. Jul 1994. 127p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

This report documents the results of an empirical study of nu- 
clear power plant operator performance in cognitively demanding 
simulated emergencies. During emergencies operators follow 
highly prescriptive written procedures. The objectives of the study 
were to understand and document what role higher-level cognitive 
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activities such as diagnosis, or more generally ‘situation assess- 
ment’, play in guiding operator performance, given that operators 
utilize procedures in responding to the events. The study examined 
crew performance in variants of two emergencies: (1) an Interfac- 
ing System Loss of Coolant Accident and (2) a Loss of Heat Sink 
scenario. Data on operator performance were collected using train- 
ing simulators at two plant sites. Up to 11 crews from each plant 
participated in each of two simulated emergencies for a total of 38 
cases. Crew performance was videotaped and partial transcripts 
were produced and analyzed. The results revealed a number of in- 
stances where higher-level cognitive activities such as situation 
assessment and response planning enabled crews to handle 
aspects of the situation that were not fully addressed by the proce- 
dures. This report documents these cases and discusses their 
implications for the development and evaluation of training and 
control room aids, as well as for human reliability analyses. 


30042 (SAND-94-0187) Evaluation of conservatisms and 
environmental effects in ASME Code, Section Ill, Class 1 fa- 
tigue analysis. Deardorff, A.F. (Structural integrity Associates, 
Inc., San Jose, CA (United States)); Smith, J.K. Sandia National 
Labs., Albuquerque, NM (United States); Structural Integrity Asso- 
ciates, Inc., San Jose, CA (United States). Aug 1994. 137p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94018426. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of a study regarding the con- 
servatisms in ASME Code Section 3, Class 1 component fatigue 
evaluations and the effects of Light Water Reactor (LWR) water en- 
vironments on fatigue margins. After review of numerous Class 1 
stress reports, it is apparent that there is a substantial amount of 
conservatism present in many existing component fatigue evalua- 
tions. With little effort, existing evaluations could be modified to 
reduce the overall predicted fatigue usage. Areas of conservatism 
include design transients considerably more severe than those ex- 
perienced during service, conservative grouping of transients, 
conservatisms that have been removed in later editions of Section 
3, bounding heat transfer and stress analysis, and use of the 
“elastic-plastic penalty factor” (K3). Environmental effects were 
evaluated for two typical components that experience severe 
transient thermal cycling during service, based on both design tran- 
sients and actual plant data. For all reasonable values of actual 
operating parameters, environmental effects reduced predicted 
margins, but fatigue usage was still bounded by the ASME Section 
3 fatigue design curves. It was concluded that the potential in- 
crease in predicted fatigue usage due to environmental effects 
should be more than offset by decreases in predicted fatigue us- 
age if re-analysis were conducted to reduce the conservatisms that 
are present in existing component fatigue evaluations. 


30043 (STUDSVIK-NS—91-66) ISP28. Calculation of PHE- 
BUS test B9+ using SCDAP/RELAP5. Eriksson, John. Studsvik 
Eco and Safety AB, Nykoeping (Sweden). 1994. 47p. Project SKI 
13.5-567/90-90109. Order Number DE94636566. Source: OSTI; 
NTIS; INIS. 

The SFD (Severe Fuel Damage) test B9+ carried out on the 
French PHEBUS facility of CEA in Cadarache provided the basis 
of the ISP28 (International standard Problem no.28). The main 
objective of the standard problem was to contribute to the assess- 
ments of codes used for calculation of phenomena during SFD 
accidents in a PWRs. ISP28 was organized partly as an open ex- 
ercise in the sense that measured thermal-hydraulic conditions 
were available but in principle the ISP was a blind SFD exercise in 
which the degradation of the test bundle should be predicted. The 
Swedish participation in ISP28 relied on the SCDAP/RELAP5 best- 
estimate code which has been developed for calculations of fuel 
damage scenarios. As the calculation showed the code could suc- 
cessfully predict the main phenomena observed in the experiment. 
Contrary to the experiment, however, no cladding rupture occurred 
in the calculation. The main reason for this was the slightly too 
high thermal conductivity used for the thermal shield which caused 
not high enough peak temperatures. 


30044 (WHC-SD-NR-RA-003) Accident safety analysis for 
300 Area N Reactor Fuel Fabrication and Storage Facility. 
Johnson, D.J.; Brehm, J.R. Westinghouse Hanford Co., Richland, 


180 ERA Vol. 19, No. 11 


WA (United States). Jan 1994. 72p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE94015642. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the accident safety analysis is to identify and an- 
alyze a range of credible events, their cause and consequences, 
and to provide technical justification for the conclusion that uranium 
billets, fuel assemblies, uranium scrap, and chips and fines drums 
can be safely stored in the 300 Area N Reactor Fuel Fabrication 
and Storage Facility, the contaminated equipment, High-Efficiency 
Air Particulate filters, ductwork, stacks, sewers and sumps can be 
cleaned (decontaminated) and/or removed, the new concretion pro- 
cess in the 304 Building will be able to operate, without undue risk 
to the public, employees, or the environment, and limited fuel han- 
dling and packaging associated with removal of stored uranium is 
acceptable. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


2402 Power System Networks, Transmission and 
Distribution 


30045 (BPA-94015998) An annotated bibliography of 
high-voltage direct-current transmission and flexible AC trans- 
mission (FACTS) devices, 1991-1993. Litzenberger, W.; Lava, 
V.; Grace, S.; Parsons, N. (eds.). USDOE Bonneville Power Ad- 
ministration, Portland, OR (United States); USDOE Western Area 
Power Administration, Golden, CO (United States). [1994]. 161p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94015998. Source: OSTI; NTIS; GPO Dep. 

References are contained for HVDC systems, converter stations 
and components, overhead transmission lines, cable transmission, 
system design and operations, simulation of high voltage direct 
current systems, high-voltage direct current installations, and flexi- 
ble AC transmission system (FACTS). 


30046 (DOE/EIS—0145-ROD) Amendment of the assured 
delivery provisions of BPA’s Long-Term intertie Access Policy 
and increased assured delivery: Access for non-scheduling 
utilities: Record of decision. USDOE Bonneville Power Adminis- 
tration, Portland, OR (United States). Jun 1994. 44p. Sponsored by 
USDOE, Washington, DC (United States). (DOE/BP-2374). Order 
Number DE94017204. Source: OSTI; NTIS; INIS; GPO Dep. 
Bonneville Power Administration’s BPA’s preferred alternative for 
providing non-Federal Pacific Northwest-Pacific Southwest 
(PNW-PSW) Intertie access is to adopt the Capacity Ownership al- 
ternative combined with the Increased Assured Delivery—Access for 
Non-Scheduling Utilities alternative. BPA’s decision to offer Capac- 
ity Ownership was documented in a March 1994 Non-Federal 
Capacity Ownership Record of Decision (ROD). This ROD docu- 
ments BPA’s decision to facilitate PNW-PSW Intertie access by 
proceeding with (1) bidirectional Increased Assured Delivery— 
Access for Non Scheduling Utilities; and (2) amending the Assured 
Delivery provisions of BPA’s Long-Term Intertie Access Policy 
(LTIAP). Given that the various non-Federal PNW-PSW intertie ac- 
cess alternatives in the NFP EIS all allowed for different types of 
contracts, little environmental impact difference among the alterna- 
tives was found. Rather, environmental impact was found to be 
associated with whether exchange contracts or firm power sales 
contracts would predominate. Such impacts and related environ- 
mental analysis are discussed further in section 3.0 of this ROD. 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 29788 


2405 Environmental Aspects 
Refer also to citation(s) 30046 


30047 (INIS-BR-3385) Environmental pollution: general 
and comparative aspects from the solution gave by Florida 
Power and Light and ELETROPAULO, to the spill oll from the 





transformer. Fraccari, P.L. (ELETROPAULO, Sao Paulo, SP 
(Brazil)). No corporate text available. 1991. 24p. (in Portuguese). 
(CONF-9111343-: 4. Technical Seminar of Energy Companies 
from Sao Paulo, Sao Paulo (Brazil), Nov 1991). Order Number 
DE94636441. Source: OSTI; NTIS (US Sales Only); INIS. 

The politics for the environmental protection from 
ELETROPAULO Electric Company was described, making a paral- 
lel between what is been purposed by Florida Power and Light, 
joined to the American environment control institutes and what has 
been done by ELETROPAULO, in relation to the spill oil from the 
transformers in the substations. (C.G.C.). 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 30046 


30048 (DOE/CH/10093-—283) Proceedings of the distributed 
utility valuation project institutional issues workshop. Midwest 
Research Inst., Kansas City, MO (United States). [1994]. 140p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. (CONF-9411124—: Institutional issues 
workshop, San Francisco, CA (United States), 12 Nov 1994). Or- 
der Number DE94000296. Source: OSTI; NTIS; GPO Dep. 

These proceedings summarize the discussions during a one-day 
working session on institutional issues related to the distributed util- 
ity (DU) concept. The purpose of the session was to provide an 
initial assessment of the “institutional” issues, including legal, regu- 
latory, industry structure, utility organization, competition, and 
related matters that may affect the development and the relation- 
ships among distributed utility stakeholders. The assessment was 
to identify institutional barriers to utilities realizing benefits of the 
distributed concept (should these benefits be confirmed), as well 
as to identify opportunities for utilities and other stakeholders for 
moving ahead to more easily capture these benefits. 


30049 (INIS-BR-3369) The transport of electric power be- 
tween the auto producer and the consumer. Dastre, L.D. 
(Companhia Paulista de Forca e Luz (CPFL), Campinas, SP 
(Brazil)); Arantes, R.L.; Amoroso, L.A.M.; Sebusiani, L.R. Centrais 
Eletricas de Santa Catarina SA, Florianopolis, SC (Brazil). 1992. 
22p. (in Portuguese). (CONF-9209468-: 11. National Seminar on 
Electric Power Distribution, Blumenau (Brazil), 13-18 Sep 1992). 
Order Number DE94634246. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The practice of ‘energy transport’ in the experimental process of 
surplus acquisition from cogeneration established new ways for the 
large use of auto production potential of electric power in industrial 
processes. The creation of rules for this practice can help the con- 
solidation of the insertion process of private enterprise in the energy 
supply system by the use of the existent electric systems. These 
aspScts are discussed and others associated to the use by the en- 
ergy concessionaire from the cogeneration processes. (C.G.C.). 


30050 (INIS-BR-3386) Demand forecasting: methodology 
used to electric power consumers for irrigation. Gangi, R.D. 
(Companhia Paulista de Forca e Luz (CPFL), Campinas, SP 
(Brazil)); Atmann, J.L. No corporate text available. 1989. 23p. (In 
Portuguese). (CONF-8908306-: 3. Technical Seminary of the En- 
ergy Companies from Sao Paulo, Campinas (Brazil), Aug 1989). 
Order Number DE94634247. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The utilization of load curves on the evaluation of systems be- 
haviour, consumers and in the owners and users brought a new 
subsidy for the performance of forecast techniques. This paper 
shows how we can use these forecasting techniques and load 
curves in a specify situation joined to Guaira Substation, where the 
predominance is rural consumers with large activities in irrigation. 
The main objective of this study is bring by load curve modulation 
and the expansion of consumer market, a optimized view of load 
for the future years. (C.G.C.). 


30051 (INIS-BR-3387) Modei for cost economic analysis in 
the maintenance of distribution networks. Flores, N. 
(ELETROPAULO, Sao Paulo, SP (Brazil)); Leite, O.C.; Abe, R.Y.; 
Violante, R.A. No corporate text available. 1989. 27p. (in Por- 
tuguese). (CONF-8908306-: 3. Technical Seminary of the Energy 
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Companies from Sao Paulo, Campinas (Brazil), Aug 1989). Order 
Number DE94634248. Source: OSTI; NTIS (US Sales Only); INIS. 

A methodology for evaluating the costs from aerial distribution 
networks maintenance is described, aiming give a tool for the plan- 
ning decisions, with the purpose to keeping the system operating 
in equilibrium conditions between the resources invested on the 
preventive and corrective maintenance. (C.G.C.). 


30052 (INIS-BR-3388) Methodology of demand forecast by 
market analysis of electric power and load curves. Barreiro, 
C.J. (Companhia Paulista de Forca e Luz (CPFL), Campinas, SP 
(Brazil)); Atmann, J.L. No corporate text available. 1989. 32p. (In 
Portuguese). (CONF-8908306—: 3. Technical Seminary of the En- 
ergy Companies from Sao Paulo, Campinas (Brazil), Aug 1989). 
Order Number DE94634249. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A methodology for demand forecast of consumer classes and 
their aggregation is presented. An analysis of the actual attended 
market can be done by appropriate measures and load curves 
studies. The suppositions for the future market behaviour by con- 
sumer classes (industrial, residential, commercial, others) are 
shown, and the actions for optimise this market are foreseen, ob- 
tained by load curves modulations. The process of future demand 
determination is obtained by the appropriate aggregation of this 
segmented demands. (C.G.C.). 


30053 (INIS-BR-3408) The consumption of electric power 
on the tertiary sector - an instrument for economical and social 
analysis and market studies. Villela, L.E. Universidade Federal, 
Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. Apr 1991. 175p. (In Portuguese). Order 
Number DE94636716. Source: OSTI; NTIS (US Sales Only); INIS. 

The main subjective of this thesis is to analyse the effects of the 
growth of the tertiary sector on the electric power demand. In order 
to accomplish this goal an economical and social, analysis of the 
tertiary sector is made to identify its dynamic, its relations with the 
other sectors of the economy and to describe the methodologies 
for measuring the overall tertiary production. Afterwards it is made 
an analysis of the electric power consumption evolution in the ter- 
tiary sector, in order to identify the consumption per region of the 
country, per consumers and tertiary subsectors. It is also analysed 
the product power intensify and, finally it described the present 
tariff system. (author). 


25 ENERGY STORAGE 


2509 Batteries 
Refer also to citation(s) 30472 


30054 (BNL-60652) The Development of a new plasticizer 
for poly(ethylene oxide) based polymer electrolyte and the in- 
vestigation of their ion-pair dissociation effect. Yang, X.Q. 
(Brookhaven National Lab., Upton, NY (United States)); Lee, H.S.; 
Hanson, L.L.; McBreen, J.; Okamoto, Y. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940568-5: 7. international meeting on lithium batteries, 
Cambridge, MA (United States), 15-20 May 1994). Order Number 
DE94016821. Source: OSTI; NTIS; GPO Dep. 

One approach to increasing the ionic conductivity of polymer 
electrolyte is to add plasticizers to the polymer-salt complexes . 
Recently, we have synthesized a new plasticizer, modified carbon- 
ate (MC3), by attaching three ethylene oxide units to the 4-position 
of ethylene carbonate. AC impedance studies showed that an ionic 
conductivity of 5x10-5 S cm—' could be achieved at room tem- 
perature, by adding 50 wt % of MC3 into PEO-LICF,SO3 complex. 
This is two orders of magnitude higher than that found in PEO- 
LiCF3SO3 electrolyte without a plasticizer, and one order of 
magnitude higher than that found when using same amount of 
propylene carbonate (PC) as plasticizer. Temperature dependent 
conductivity measurement and thermal analysis show that this new 
plasticizer increased the ionic conductivity throughout the entire 
complex system, while the conventional plasticizers only create a 
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high conductivity path way through the plasticizer itself. The sam- 
ples are free standing films with good mechanical properties. When 
MC3 is used as a plasticizer, the ionic conductivity increase is 
much higher than using PC as a plasticizer at high temperature 
(65°C), implying an increase in the number of charge carriers. 
Therefore, we believe that MC3 has a stronger ion pair dissociation 
effect than PC, when used as a plasticizer. The ion pair dissocia- 
tion effect was studied by Raman, FTIR, and near edge x-ray 
absorption fine structure (NEXAFS) spectroscopy. 


30055 (CRIE-T-92093) Fabrication of a lithium battery load 
conditioner.: Preliminary study on 2kWh-class battery opera- 
tion. Terada, N. (Central Research Institute of Electric Power 
industry, Tokyo (Japan)); Takei, K.; Yokota, T.; Ishihara, K.; lwa- 
hori, T.; Mishima, H.; Takeuchi, K. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. Jan 1994. 3ip. (In Japanese). Order Number 
DE94796584. Source: OSTI; NTIS; Available from Central Re- 
search Institute of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

In order to introduce a load conditioner (LC) for general use to 
level household power load, a lithium battery has been developed 
as a light-weight and compact secondary battery to substitute lead- 
acid batteries. A prototype 25-Wh-class lithium/vanadium oxide cell 
has achieved targeted energy density and efficiency, apart from the 
matter of life. Operation of a series connected battery assembly 
(about 200V) has been discussed preliminarily as a_pre- 
demonstration stage for an LC application. Capacity performance 
declines at low temperatures, but operation is possible in a temper- 
ature range from 10°C to 40°C. Battery voltage drops sharply in 
an overdischarge region. Reversible capacity with overcharge 
resistivity exists in an overcharge region. If cells with different ca- 
pacities made by adjusting amounts of positive active material are 
connected in series, a cell with least capacity is overloaded, where 
a cell designed with 80% of the standard capacity exhibited capac- 
ity decrease that has been accelerated as charge/discharge cycle 
proceeds. A 2-kWh-class battery assembly has been fabricated on 
a trial basis. Its capacity fluctuation coefficient for unit cells was 
found 3.7%, and initial charge/discharge cycle was possible in a 
range from 170V to 240V. 14 refs., 17 figs., 1 tab. 


30056 (KTH-KET-R-3) Discharge behaviour of lead-acid 
batteries with high cycle life. Landfors, J. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Chemical Engineering and Technol- 
ogy. 1994. 60p. (TRITA-KET-R-3). Order Number DE94790834. 
Source: OSTI; NTIS. 

Two different types of batteries were studied: (i) cells with tubular 
lead dioxide electrodes and (ii) compressed cells with flat pasted 
electrodes. The work comprised experimental determination of in- 
put parameters for mathematical models, numerical solutions of 
derived model equations and experimental validation. It has been 
found that the discharge behaviour of lead-acid batteries with tubu- 
lar positive electrodes can be weil described by a one-dimensional 
model with the lead dioxide electrode concentrically placed in a 
cylindrical lead electrode. The effects of the tube envelope have to 
be considered in the model in such a way that the discharge 
process of the lead dioxide in the pores of the envelope can be in- 
cluded. This can be achieved by a macrohomogeneous approach 
for the envelope region, an intrinsic Peukert equation that takes 
into account the current constriction in the envelope pores and 
electrode kinetics with a volumetric exchange current density that 
varies exponentially with the local acid concentration. A more accu- 
rate description of the current density distribution in cells with 
tubular lead dioxide electrodes was achieved by a two-dimensional 
model for a cell with tubular positive plates between flat pasted 
negatives. The utilization of the lead dioxide is, to a large extent, 
governed by the tube envelope and it is more accurate to apply a 
one-dimensional model on a cell with positive tube envelopes com- 
pared to a cell with lead dioxide electrodes without envelope. A 
mathematical model was derived and applied on a compressed 
lead-acid cell. The model can be used as a valuable tool for opti- 
mizing the design of compressed lead-acid cells to meet high 
requirements on combined high cycle life and discharge capacity. 
Features that together with a relatively low production cost make 
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this battery concept more feasible for applications in electric cars 
compared to cells with tubular electrodes. 80 refs, 32 figs 
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30057 (CRIE-Y-93006) Brief history of electric power en- 
terprises. Osawa, E. Central Research Inst. of Electric Power 
Industry, Tokyo (Japan). Dec 1993. 100p. (In Japanese). Order 
Number DE94796585. Source: OSTI; NTIS; Available from Central 
Research Institute of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

The paper describes the historical development process of the 
electric power business for the purpose of investigating its develop- 
mental trend. The electric power business started with a town 
power distribution system by thermal power plants. It succeeded in 
cost reduction, supported by abundant hydroelectric resource and 
advanced power transmission technology, and gained an advan- 
tage over a gas lump and an oil lump. It also won in a competition 
with coal and increased the demand by the progress of conversion 
from steam engines to motors. During the recession in the 1920s, 
the electric power industry established an electric power union and 
had adopted a policy of stabilized management as monopolistic en- 
terprise. After World War Il, the electric power mass-consumption 
type manufacturing industry has been developing under the condi- 
tions of low oil price and low yen value, and conversion from 
hydroelectric to thermal power has been promoted. With the oil 
shock as a turning point, the electric power business aimed at 
post-petroleum and has promoted power source diversification with 
nuclear power as a main source. However, the electric power busi- 
ness is changing for the worse in financial balance and financial 
physical constitution, affected by a rise in fuel price and abrupt in- 
crease in plant/equipment investment. Therefore, requested is new 
managemental innovation which adopts a principle of competition. 
12 refs., 13 figs., 7 tabs. 


30058 (DOE/EIA-0583) End-use taxes: Current EIA prac- 
tices. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Statistical Standards. 17 Aug 1994. 106p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94017471. Source: OSTI; NTIS; GPO Dep. 

There are inconsistencies in the EIA published end-use price 
data with respect to Federal, state, and local government sales 
and excise taxes; some publications include end-use taxes and 
others do not. The reason for including these taxes in end-use en- 
ergy prices is to provide consistent and accurate information on the 
total cost of energy purchased by the final consumer. Preliminary 
estimates are made of the effect on prices (bias) reported in 
SEPER (State Energy Price and Expenditure Report) resulting from 
the inconsistent treatment of taxes. EIA has undertaken several ac- 
tions to enhance the reporting of end-use energy prices. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 29256, 29294, 29318, 29423, 29424, 
29431, 29437, 29439, 30068, 30082, 30137, 30938, 30948, 30949 


30059 (DOE/EA-0935) Proposed Georgia-Alabama-South 
Carolina system power marketing policy and subsequent con- 
tracts. USDOE Southeastern Power Administration, Elberton, GA 
(United States). 4 Apr 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94017166. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is an Environmental Assessment (Assessment) (DOE/EA- 
0935) evaluating the Power Marketing Policy and Subsequent 
Contracts between Southeastern and its customers. The Assess- 
ment evaluates two alternatives and the no action alternative. The 
proposed action is to market the power and energy available in the 
Georgia-Alabama-South Carolina System during the next ten years, 
with new power sales contracts of ten-year durations, to the cus- 
tomers set forth in Appendix A of the Assessment. In addition to 
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the proposed alternative, the Assessment evaluates the alternative 
of extending existing contracts under the current marketing policy. 


30060 (DCE/RL—-94-81) Performance-oriented packaging: A 
guide to identifying, procuring, and using: Procurement and 
use of packaging using HM-181 regulations. USDOE Richland 
Operations Office, WA (United States). Sep 1994. 113p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94018167. Source: OSTI; NTIS; INIS; GPO Dep. 

This document addresses procurement of nonbulk packaging 
used for nonradioactive, hazardous materials that are transported 
by highway. The basic procedure is the same when making ship- 
ments by other modes. However, other sections of the regulations 
may affect the packaging requirements when shipping by other 
modes. The variation in requirements is extensive when air trans- 
portation is selected. A packaging engineer or transportation 
specialist should be contacted for guidance wen transport is by a 
mode other than highway. 


30061 (IEE-SR-251) Energy/environmental issues and in- 
ternational cooperation in Asia.: Mainly on air pollution 
problem. Institute of Energy Economics, Tokyo (Japan). Mar 1994. 
131p. (In Japanese). Order Number DE94796596. Source: OSTI; 
NTIS; Available from The Institute of Energy Economics, Dai 10 
Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo, Japan. 
Investigation and report were made on the present status of air 
pollution in major Asian countries except China and their energy 
and environmental policies. In Asian countries, air pollution has 
been intensifying because of the progress of industrialization and 
concentrating population into cities. Pollution, however, is different 
among countries; SOx from the industry in Seoul, suspended par- 
ticulate matters from transportation in Kuala Lumpur, NOx and CO 
from transportation in Bangkok, SOx from power generation and the 
industry in Jakarta, and soot/smoke in Delhi. Judging from the en- 
ergy consumption structure, soot/smoke has a connection with coal 
consumption, SOx with coal and petroleum consumption, NOx with 
all fossil fuels. With relation to the environmental legislation and 
administration system on air pollution, arrangement started in the 
1980s, but execution is still poor except for Korea. As for Japan’s 
international cooperation, regarded as important are anti-pollution 
technology such as desulfurization, thermal efficiency and coal ash 
treatment, and energy conservation technology. 62 figs., 6 tabs. 


30062 (INIS-JP-019, pp. 470-476) A comparison of nutrient 
dynamics in forest ecosystems along with the Warmth Index 
Gradient. lwatsubo, Goro (Kyoto Univ. (Japan). Faculty of Agricul- 
ture); Li Changhua; Katagiri, Shigeo. Waseda Univ., Tokyo (Japan). 
1993. 793p. (CONF-9203300-: International symposium on global 
change (IGBP), Tokyo (Japan), 27-29 Mar 1992). In Proceedings: 
international symposium on global change (IGBP). Order Number 
DE94765351. Source: OSTI; NTIS; INIS. 

Nutrient elements contained in litter fall flux, that of uptake flux 
and turnover rate had generally tended to increase with the in- 
crease in the Warmth Index, while the amount of nutrient in the Ap 
horizon and nutrient use efficiency did not. However, it is sug- 
gested that topographic and climatic aridity, and the amount of 
available and exchangeable phosphorus, calcium and magnesium 
greatly affect the nutrient dynamics in a each forest ecosystem as 
the Warmth Index increases. (J.P.N.). 


30063 (INIS-JP-019, pp. 502-511) Feedback of global 
warming to soil carbon cycling in forest ecosystems. Nakane, 
Kaneyuki (Hiroshima Univ. Higashi-Hiroshima (Japan). Faculty of 
Integrated Arts and Sciences). Waseda Univ., Tokyo (Japan). 1993. 
793p. (CONF-9203300—-: International symposium on global 
change (IGBP), Tokyo (Japan), 27-29 Mar 1992). in Proceedings: 
international symposium on global change (IGBP). Order Number 
DE94765351. Source: OSTI; NTIS; INIS. 

Thus in this study the simulation of soil carbon cycling and dy- 
namics of its storage in several types of mature forests developed 
from the cool-temperate to the tropics was carried out for quantita- 
tively assessing carbon loss from the soil under several scenarios 
of global warming, based on the model of soil carbon cycling in for- 
est ecosystems (Nakane et al. 1984, 1987 and Nakane 1992). 
(J.P.N.). 


30064 (INIS-JP-019, pp. 554-560) Effects of temperature In- 
crease in insect community. Tuda, Midori (Tsukuba Univ., Ibaraki 
(Japan)); Fujii, Koichi. Waseda Univ., Tokyo (Japan). 1993. 793p. 
(CONF-9203300—: International symposium on global change 
(IGBP), Tokyo (Japan), 27-29 Mar 1992). In Proceedings: interna- 
tional symposium on global change (IGBP). Order Number 
DE94765351. Source: OSTI; NTIS; INIS. 

Temperature will rise by 2degC in the near future. Potential ef- 
fects of the rise on biological community are predicted with little 
evidence on the subjects. Individualistic responses of component 
species in community are often ignored. We performed 
experiments on a lab host-parasitoid community and tested the hy- 
pothesis that individualistic changes in developmental schedules by 
temperature rise can generate drastic community change. (author). 


30065 (NEI-SE-159) Energy and environment in the Baltic 
Sea area: Prospects for co-operation and cost-effectiveness. 
Nilsson, Eva. Stockholm Environment Inst. (Sweden). 1994. 46p. 
Order Number DE94790816. Source: OSTI; NTIS. 

This report focuses on environmental factors connected to short/ 
long term development of the energy system for the Baltic Sea re- 
gion, both because of the interest in climatic issues and in joint 
implementation of energy related projects in the area. It is, how- 
ever, important to realize that the Baltic Sea region, especially 
Poland, Russia, Estonia, Latvia and Lithuania, also have other ob- 
jectives for the energy sector that they consider to be as or more 
important than an improved environmental situation, e.g. reliable 
supply, national security, foreign trade and social policies. The en- 
vironmental situation in the Baltic Sea region can be improved by, 
e.g. using less coal, oil-shale or unsafe nuclear power or by imple- 
menting measures that result in less environmental impact. Such 
measures when using coal and oil-shale are either connected to in- 
stallation of pollution reduction equipment or to cleaning of coal or 
oil-shale resulting in less pollution during burning. The best alterna- 
tive, both for the entire region and for the respective countries is a 
combination of measures, with priority given to energy efficiency 
improvement measures. In addition, there are limited financing pos- 
sibilities for all types of projects in the eastern part of the region 
and limited experience of handling commercial projects. There is a 
need for a better overview and co-ordination when it comes to on- 
going, planned or needed energy projects in eastern part of the 
region. In order to be able to achieve a better environmental situa- 
tion in the region, a better co-ordination is needed also between 
the different financing organizations. Too many studies have been 
financed without having the possibilities to finance the actual in- 
vestment projects resulting from the studies. Priority must be given 
to financing of investment projects as well as to the training of local 
people in project related matters. 


2904 Energy Resources 
Refer also to citation(s) 29108, 29186, 29534, 30095 
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Refer also to citation(s) 29431, 29543, 30150, 30165, 30241, 
30360, 31926, 31940 


30066 (BNL-60015) AMTEX: A university, government, in- 
dustry, partnership. Anderson, L.J. (Auburn Univ., AL (United 
States)); Cheatham, R.L.; Peskin, A.M. Brookhaven National Lab., 
Upton, NY (United States). 1 Dec 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9406209-2: American Society for Engineering 
Education (ASEE) annual conference and exposition, Edmonton 
(Canada), 27-30 Jun 1994). Order Number DE94016726. Source: 
OSTI; NTIS; GPO Dep. 

The AMTEX Partnership is a research and development collabo- 
ration between the US Department of Energy (DOE), the DOE's 
multiprogram laboratories, universities, and the integrated textile in- 
dustry. The integrated industry includes fibers, textiles, apparel, 
and other fabricated products. The goal of AMTEX is to strengthen 
the competitiveness of this vital industry and thereby preserve and 
create new jobs. AMTEX is a role model for government, industry 
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and universities working together to achieve a specified goal. Un- 
der the oversight of the Laboratory Technology Transfer Program in 
DOE's Office of Energy Research, the multiprogram laboratories, 
universities and industry are pursuing a broad, industry-driven 
research agenda. It combines the research and development capa- 
bilities of industry and universities with the unique expertise and 
facilities of the DOE laboratory system. 


30067 (LBL-PUB-3111-Rev.4) Operating and Assurance 
Program Plan: Revision 4. Lawrence Berkeley Lab., CA (United 
States). 1 Jul 1994. 86p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE94016867. Source: OSTI; NTIS; GPO Dep. 

The LBL Operating and Assurance Program (OAP) is a manage- 
ment system and a set of requirements designed to maintain the 
level of performance necessary to achieve LBL’'s programmatic and 
administrative objectives effectively and safely through the applica- 
tion of quality assurance and related conduct of operations and 
maintenance management principles. Implement an LBL manage- 
ment philosophy that supports and encourages continual 
improvement in performance and quality at the Laboratory. Provide 
an integrated approach to compliance with applicable regulatory re- 
quirements and DOE orders. The OAP is intended to meet the 
requirements of DOE Order 5700.6C, Quality Assurance. The Pro- 
gram also contains management system elements of DOE Orders 
5480.19, Conduct of Operations Requirements for DOE Facilities; 
5480.25, Safety of Accelerator Facilities; and 4330.4A, Maintenance 
Management Program, and is meant to integrate these elements 
into the overall LBL approach to Laboratory management. The 
requirements of this program apply to LBL employees and organi- 
zations, and to contractors and facility users as managed by their 
LBL sponsors. They are also applicable to external vendors and 
suppliers as specified in procurement documents and contracts. 


30068 (NEDO-OS—9301-2) Research and development 
project plans for FY 1993. 2.: Research and development of 
industrial technology. New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Apr 1993. 112p. Order 
Number DE94791343. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

Implementation plans are summarized for the research and de- 
velopment projects of industrial technology and global environment 
technology, which are administered by NEDO in FY 1993. The in- 
dustrial technology development consists of the new materials 
technology including development of high-performance materials 
for severe environments, biotechnology including development of 
fine chemicals from marine organism, electronics/communications/ 
information technology including development of bioelectronic de- 
vices, machinery/aviation/space technology including development 
of an advanced material processing and machining system, man- 
ganese nodule mining technology, human senses/livelihood/society 
technology including development of underground space, medical 
and welfare equipment development technology, important regional 
technology, international cooperation projects, and research base 
improvement project. On the other hand, the global environment 
technology consists of the environment friendly production technol- 
ogy, environment load reducing technology, solidification and 
effective usage technology of carbon dioxide, and internationally 
related projects. Themes, research and development contents, and 
research budgets are illustrated for these totally 49 projects. 


30069 (ORNL/TM-12674, pp. 383) Technology transfer. 
Johnson, D.R. (Oak Ridge National Lab., TN (United States)). Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
through September 1993. 436p. Order Number DE94014049. 
Source: OSTI; NTIS. 

Technology transfer in the Ceramic Technology project is accom- 
plished by a number of mechanisms. Several of these methods are 
discussed here. 


30070 


(PNL-SA-23128) Monitoring science and technology 
for competitive advantage. Ashton, W.B. (Pacific Northwest Lab., 
Richland, WA (United States)); Johnson, A.; Stacey, G. Pacific 
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Northwest Lab., Richland, WA (United States). [1994]. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9303299—1: 8. annual conference of the 
Society of Competitive Intelligence Professions, Los Angeles, CA 
(United States), 31 Mar - 2 apr 1993). Order Number DE94017458. 
Source: OSTI; NTIS; GPO Dep. 

In this age of rapid technological innovation, firms that do not 
stay abreast of the latest advancements in science and technology 
(S&T) stand a greater chance of missing opportunities than firms 
that maintain vigilance over the ever-changing technical environ- 
ment. As a result, a resurgence of interest in technical intelligence 
for business is occurring in companies around the globe. Many 
firms now have formal technical intelligence programs to gather, 
analyze and use S&T information to watch their competitors, to 
track emerging trends in technological development and to antici- 
pate significant technology-based changes in key markets. Careful 
management of technical information that affects a business can 
have a vital influence on corporate profitability and long term 
health. This paper describes the main features of technical intelli- 
gence operations in business, drawing on the experience of 
several companies that develop and use intelligence information. 
The steps of gathering, analyzing, evaluating and using information 
for business decisions are described and examples are given to il- 
lustrate how intelligence concepts are implemented in firms from 
several different industries. Practical issues such as understanding 
user needs, ethical data collection, effective analysis methods and 
using intelligence results are covered in the paper. 


30071 (PNL-SA-24313) Cooperative government/industrial 
projects. Brewer, T.D. Pacific Northwest Lab., Richland, WA 
(United States). Jun 1994. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9406214—1: CatCon conference, Philadelphia, PA (United 
States), 26-28 Jun 1994). Order Number DE94014998. Source: 
OSTI; NTIS; GPO Dep. 

This paper focuses on the organization of the Department of En- 
ergy (DOE) multiprogram national laboratories, their relationship to 
the DOE funding offices with respect to catalysis projects and pro- 
grams, and Cooperative Research and Development Agreements 
(CRADA's) between the national laboratories and industry. In addi- 
tion, a representative sampling of current catalysis projects and 
programs at eight of the multiprogram national laboratories will be 
discussed. The most recent emphases at the national laboratories 
have been in the areas of hazardous waste clean-up and technol- 
ogy transfer. Catalysis projects vary from basic research to the 
study of multidisciplinary problems, including process science and 
engineering. However, the transition of funding a project from basic 
research to applied research has typically been difficult to bridge. 
Improvements and simplifications in the technology transfer pro- 
cess should lead to transitional funding improvements, while the 
utilization and combination of the various laboratory capabilities 
with respect to catalysis will result in expanded programs. 


30072 (UCRL-CR-117819) The role of technology transfer 
and emerging technologies in California’s economic recovery. 
Al-Ayat, R.A. (Lawrence Livermore National Lab., CA (United 
States)); Moody, J. Lawrence Livermore National Lab., CA (United 
States). Feb 1994. 98p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94016703. Source: OSTI; NTIS; GPO Dep. 

This report was prepared as part of a study supported by the 
California Trade and Commerce Agency (TCA), Defense Conver- 
sion/Base Closure Planning Program. It is one of several reports 
supporting the TCA’s efforts to develop a State Plan to address the 
economic impact of defense downsizing and base closures in 
California. The report focuses on: Examining existing federal tech- 
nology transfer efforts — the organizations involved, the funding 
mechanisms that are available, the processes by which technology 
transfer takes place — and how they can help the state deal with 
the economic impact of base closures and defense downsizing. 
Evaluating the role of technology transfer in helping California de- 
velop a strong, technology-based economy capable of competing 
in an increasingly competitive world marketplace. Identifying “criti- 
cal technologies,” and determining which of these technologies are 
likely to have the most impact on the economic future of the state 





and the nation. Reviewing current and proposed California technol- 
ogy transfer programs/initiatives and examining the role the state 
should play in supporting these efforts. 
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30073 (ANL/RERTR/TM-1, pp. 168-171) Introduction. Fraley, 
S. (Arms Control and Disarmament Agency, Washington, DC 
(United States)). Argonne National Lab., IL (United States). Aug 
1993. (CONF-781151—: International meeting on advance fuel fab- 
ricators technology for research and test reactors, Argonne, IL 
(United States), 9-10 Nov 1978). In Reduced enrichment for re- 
search and test reactors: Proceedings. 227p. Order Number 
DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 

Another aspect that was addressed to a certain extent last night 
was the Non-Proliferation Treaty. Don’t we believe the people who 
signed the Treaty? Yes, we do. However, even in the Treaty itself 
there are safeguards to insure the people who have signed the 
Treaty are abiding by its provisions. There are also a large number 
of countries that have not signed the Non-Proliferation Treaty. And 
some of these countries that have not signed are in areas of the 
world where neighboring countries are not very friendly with each 
other, and so the fact of non-signature and the world situation in 
that area makes it one of concern. The NPT also obligates nuclear 
weapons states to not discriminate against the non-nuciear 
weapons state to the extent possible. That is one of the reasons 
that, when we come up with a policy relating to the use of HEU in 
research reactors, we are attempting to apply this policy equally 
throughout the world. | guess | should say of those countries that 
have not signed the NPT, if you ask them why they have not 
signed, the primary reasons that you get is because the NPT 
discriminates against non-nuclear weapons states. The US has at- 
tempted, with the Special Session on Disarmament recently and 
the initiatives there, as Dick Lewis pointed out, to try to make an 
easy as possible the changes in the operation of research reactors 
that are being more or less pushed by the US. | guess | should 
say that the US is not alone in pushing for this type of policy and 
that there are many other countries in the world who also agree 
that this particular program should continue. 


30074 (ANLU/RERTR/TM-—1, pp. 172-177) Introduction. Ross, 
W. (Nuclear Regulatory Commission, Washington, DC (United 
States)). Argonne National Lab., IL (United States). Aug 1993. 
(CONF-781151—: international meeting on advance fuel fabricators 
technology for research and test reactors, Argonne, IL (United 
States), 9-10 Nov 1978). In Reduced enrichment for research and 
test reactors: Proceedings. 227p. Order Number DE94014936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This meeting has come at a very auspicious time because al- 
though we are fairly well set up in the area of review of safety 
aspects of licensing, and Steve Ramos will become the contact of 
all such correspondence and communication in the future relating 
to this program. There is a real confusion, I'll admit, in the field of 
safeguards and physical security because of the requirement to 
continually upgrade this area of our licensing activity to stay 
abreast of what the Commission perceives to be the need due to a 
threat of whatever name you want to give to it. For instance, right 
now among these 70 research reactors, we have some that are 
doing everything they can to reduce their inventory so that they 
can get out from under some of our old and new requirements, 
while we have the anomaly that since General Atomic is about to 
go out of the business of making FLIP fuel, we have some Ii- 
censees who want to increase their inventory. However, we have 
about eight different types of research reactors in here. From 
higher levels of the GE test reactor (50 MW) to those on down to a 
fraction of a watt, they have different types of fuel elements, they 
have different types of enrichment. We have relicensed 21 reactors 
that use highly enriched uranium which to use right now means 
anything above 20%. These are the ones who will be affected by 
this program unless some of the other 50 or so desire in the future 
to change their way of doing business. 
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30075 (ANL/RERTR/TM—1, pp. 178-179) Introduction. Cun- 
ningham, J. (Oak Ridge National Lab., TN (United States)). 
Argonne National Lab., IL (United States). Aug 1993. (CONF- 
781151—: International meeting on advance fuel fabricators 
technology for research and test reactors, Argonne, IL (United 
States), 9-10 Nov 1978). In Reduced enrichment for research and 
test reactors: Proceedings. 227p. Order Number DE94014936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The author has, in the facilities at Oak Ridge, a rather extensive 
fabrication capability that is available. The laboratory committed the 
test facility, the Oak Ridge National Lab’s ORR, and HFIR to this 
program if needed. They also want us to cooperate in the transfer 
and exchange of information for fabricators, whether they be do- 
mestic or overseas. So we are charged from a technical point of 
view with getting this information out to the people who have a 
need to know. 


30076 (ANL/RERTR/TM-—1, pp. 180-182) The use of medium 
enriched uranium fuel for research reactors. Ichihashi, Y. (Japan 
Atomic Research Institute, Oarai (Japan)). Argonne National Lab., 
IL (United States). Aug 1993. (CONF-781151-: International meet- 
ing on advance fuel fabricators technology for research and test 
reactors, Argonne, IL (United States), 9-10 Nov 1978). in Reduced 
enrichment for research and test reactors: Proceedings. 227p. Or- 
der Number DE94014936. Source: OSTI; NTIS; INIS; GPO Dep. 

This program, concerning the use of the medium enriched ura- 
nium fuel in research reactors, is very important to Japan Atomic 
Research Institute, so called JAERI. First, the author will introduce 
their reactors which use the highly enriched uranium fuel. One of 
them is Japan Research Reactor-2. JRR-2 is a tank type, highly- 
enriched uranium (93%) fueled, D20 moderated and cooled 
reactor. Its maximum operating power is 10MW thermal. Another 
reactor is Japan Research Reactor-4, JRR-4. JRR-4 is a swimming 
pool type, 93% enriched uranium fueled and light water moderated 
and cooled reactor. The maximum operating power is 3.5 MW 
thermal. These two reactors are located in Takai Research Estab- 
lishment. The third research reactor is Japan Material Testing 
Reactor, JMTR, which is situated in Oarai Research Establishment. 
JMTR is a tank type, light water moderated and cooled reactor us- 
ing the 93% enriched uranium fuel. So JAERI has three research 
reactors which use the HEV. Second, the authors want to describe 
our present situation for use of medium enriched uranium fuel in re- 
search reactors which are operated by JAERI. If the use of highly 
enriched uranium fuel in research reactors will not be allowed by 
the other than technical reasons, what kind of fuel is acceptable to 
meet the purposes of research reactors? Many discussions were 
made in various fields in JAERI. As a result of discussion and 
analyses, we have concluded that the use of 20% and 30 - 40% 
enriched uranium fuel replacing the current 93% enriched uranium 
fuel is not promising for our research reactors, because it reduces 
the performance of our reactors greatly compared with the cur- 
rently operated reactors and thus results in the significant increase 
of fuel cycle cost and the fatal deceleration of various R and D pro- 
grams, which are important for international collaborations. 


30077 (ANL/RERTR/TM-1, pp. 205-222) Introduction. Reijo- 
nen, H. (international Atomic Energy Agency, Vienna (Australia)). 
Argonne National Lab., IL (United States). Aug 1993. (CONF- 
781151-: International meeting on advance fuel fabricators 
technology for research and test reactors, Argonne, IL (United 
States), 9-10 Nov 1978). In Reduced enrichment for research and 
test reactors: Proceedings. 227p. Order Number DE94014936. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Some sort of continuation to that meeting and also a continua- 
tion to the discussion that we have had here yesterday and today, 
we are planning to have a consultant's meeting in preparation of 
the program on research reactor core conversions to use low en- 
riched uranium instead of highly enriched uranium. This exercise 
has been coordinated with INFCE and it is not the intention that 
work would be duplicating each other but rather all meeting at the 
end of November, early December, is something that we would like 
to look at concrete cases in mainly developing countries that are 
currently utilizing highly enriched uranium so that we would like to 
make some sort of a check list or technical evaluation of what 
must be done in certain country cases to prepare core conversions 
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that would utilize the new fuel designs that have been discussed 
here yesterday and today. We also hope that during the meeting in 
about three weeks, we could discuss some demonstration projects 
or programs that could take place in certain research reactors and 
perhaps including a demonstration program in developing countries 
and here these exercises could be organized through the Agency. 
Perhaps as a coordinating research program, but this is still prelim- 
inary thinking and subject to further discussion. 


30078 (HW-71457) Revised code words. Jaynes, R.E. Pa- 
cific Northwest Lab., Richland, WA (United States). 27 Oct 1961. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94017717. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses the request of the Hanford Operations Of- 
fice, Atomic Energy Commission, for replacing the code word 
“Birch” with a new code word “Brandy,” and the word “Wine” to re- 
place the code word “Bark” has been officially approved by the 
AEC Headquarters, Washington, DC. 


30079 (INIS-mf-13972) Public information and education in 
England. Ginniff, M.E. No corporate text available. 1994. 13p. 
(CONF-9405226-: Regional seminar on nuclear energy for better 
life, Sofia (Bulgaria), 16-18 May 1994). Order Number 
DE94636669. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper discusses the importance of public information and ed- 
ucation in the field of energy and particularly in the field of nuclear 
power development. The attempt is maid to explain some issues 
connected with the nuclear fuel cycle. Appendix contains com- 
ments on the United Kingdom educational materials in this area. 


30080 (INIS-mf-13973) The mass media and nuclear en- 
ergy in the U.S. Roche, C. No corporate text available. 1994. Qp. 
(CONF-9405226—: Regional seminar on nuclear energy for better 
life, Sofia (Bulgaria), 16-18 May 1994). Order Number 
DE94636670. Source: OSTI; NTIS (US Sales Only); INIS. 

The author discusses some problems of mass media of the 
United States connected with covering issues of nuclear power de- 
velopment, and makes some recommendations to improve the 
situation in this field. 


30081 (INIS-mf-13974) Attitudes towards nuclear power in 
Sweden: A history of ups and downs. Sokolowski, E. (Nuclear 
Training and Safety Center, Nykoeping (Sweden). Dept. of Scien- 
tific Analysis and Public Affairs). No corporate text available. 1994. 
5p. (CONF-9405226—: Regional seminar on nuclear energy for bet- 
ter life, Sofia (Bulgaria), 16-18 May 1994). Order Number 
DE94636671. Source: OSTI; NTIS (US Sales Only); INIS. 

The author describes changes in public opinion on nuclear 
power development in Sweden connected with specific Swedish 
historical features, political, economic, environmental situation. 


30082 (INIS-mf-13877) Economics and environmental im- 
pacts of nuclear energy in comparison with other energy 
systems. Bennett, L.L. (international Atomic Energy Agency, 
Vienna (Austria). Planning and Economic Studies Section). No cor- 
porate text available. 1994. 23p. (CONF-9405226-: Regional 
seminar on nuclear energy for better life, Sofia (Bulgaria), 16-18 
May 1994). Order Number DES4636660. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The 1992 study from which results are presented, focused on 
plants that could be commercially available for commissioning in 
the year 2000 or shortly thereafter. Data and information received 
from the participating countries relate mainly to light-water cooled 
pressurized water and boiling water reactors, pressurized heavy 
water reactors, pulverized coal burning plants, some fluidized bed 
coal burning plants and gas fired combined cycle plants. Although 
an attempt was made to obtain data also for other advanced fossil 
fuelled and renewable generation technologies, relatively few data 
have been provided. The study was overseen by a working group 
of experts drawn from sixteen OECD countries and four interna- 
tional agencies. Six non-OECD countries also participated in the 


Study, either directly or indirectly, as part of the IAEA contribution. 
16 refs, 9 figs. 


30083 (ORNL-6766) Japanese suppliers in transition from 


domestic nuclear reactor vendors to international suppliers. 
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Forsberg, C.W.; Reich, W.J.; Rowan, W.J. Oak Ridge National 
Lab., TN (United States). 27 Jun 1994. 139p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94017425. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Japan is emerging as a major leader and exporter of nuclear 
power technology. In the 1990s, Japan has the largest and 
strongest nuclear power supply industry worldwide as a result of 
the largest domestic nuclear power plant construction program. 
The Japanese nuclear power supply industry has moved from de- 
pendence on foreign technology to developing, design, building, 
and operating its own power plants. This report describes the 
Japanese nuclear power supply industry and examines one 
supplier—the Mitsubishi group-to develop an understanding of the 
supply industry and its relationship to the utilities, government, and 
other organizations. 


30084 (WHC-SP-1098) Proposal for the International 
Atomic Energy Agency Training Course. McCarthy, T.L. West- 
inghouse Hanford Co., Richland, WA (United States). Jun 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94018162. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site has hosted similar activities, including both 
Hanford Summits | and Il. The Hanford Summits were two-day 
televised events to discuss the commitment of the current Presi- 
dential administration to the environmental restoration of the 
Hanford Site. Public involvement and strategic issues established 
from Hanford Summit | include: Regulatory issues, training and ed- 
ucation, economic development and partnership, and technology 
transfer. Hanford Summit Il provided a summary of how Secretary 
of Energy O'Leary is proceeding on the above strategic issues. 
The DOE and Westinghouse School for Environmental Excellence 
frequently offers a six-week course for environmental professionals 
and workers. Approximately thirty to forty individuals attend the 
training course, which provides training in environmental regulation 
compliance. The Hanford Site has hosted two previous Interna- 
tional Atomic Energy Agency training courses. The courses lasted 
two weeks and had approximately eight to ten participants. Nuclear 
Material Management and Neutron Monitoring were the courses 
hosted by the Hanford Site. 
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30085 (CONF-9404166-, pp. 61-74) Improving energy effi- 
ciency in Handlova, Slovak Republic. Sestak, P.; Popelka, A.; 
Secrest, T.; Izak, J. USDOE, Washington, DC (United States). 
[1994]. From Conference on alternatives for pollution control from 
coal-fired low emission sources; Plzen (Czech Republic); 26-28 
Apr 1994. In Conference on alternatives for pollution control from 
coal-fired low emission sources, Plzen, Czech Republic. 373p. Or- 
der Number DE94015592. Source: OSTI; NTIS; GPO Dep. 

The town of Handiova in the Slovak Republic is considering op- 
tions for providing energy services to its citizens. The existing 
central heating plant is at the end of its useful life and must be re- 
placed. The town is evaluating alternative solutions to providing its 
citizens with thermal energy at the lowest possible cost and at the 
lowest pollution level from available energy sources. The assess- 
ment of the buildings sector efficiency resource is reported on 
analysis of alternative solutions of heat supply available for the 
town of Handlova is presented and their technical, economic, and 
environmental merits are evaluated. The alternatives, with respect 
to the cost of delivered thermal energy to the user are analyzed. 


30086 (CONF-9404166—, pp. 123-136) Performance of Pok- 
ish home stoves. Jaszczur, T. (Academy of Mining and 
Metallurgy, Krakow (Poland)); Lewandowski, M.; Szewezyk, W.; Za- 
czkowski, A.; Butcher, T. USDOE, Washington, DC (United States). 
[1994]. From Conference on alternatives for pollution control from 





coal-fired low emission sources; Plzen (Czech Republic); 26-28 
Apr 1994. In Conference on alternatives for pollution control from 
coal-fired low emission sources, Plzen, Czech Republic. 373p. Or- 
der Number DE94015592. Source: OSTI; NTIS; GPO Dep. 

Most of the city of Krakow, Poland is heated by either the central 
district heating system or single-building boilers, gas or coal-fired. 
In addition, concentrated in the older, central part of the city, there 
are many traditional, coal-fired tile stoves. !t is currently estimated 
that there are 100,000 such stoves in Krakow with an annual coal 
consumption of 130,000 metric tons. These are felt to be important 
contributors to Krakow’s air quality problems. It has been estimated 
that there are about 7 million of these stoves throughout the coun- 
try of Poland. These are very large masonry stoves with ornate tile 
exterior. They are built in place by specialized craftsmen and often 
two or more stoves will be used to heat a single flat. A testing ef- 
fort on these tile stoves has been conducted as part of the Krakow 
Clean Fossil Fuels and Energy Efficiency Program, sponsored by 
the US Government through the Agency for International Develop- 
ment (AID) and the US Department of Energy (DOE). One of the 
objectives of this testing program was to provide baseline thermal 
efficiency and emissions data as input to evaluations of cost and 
benefits of alternative options for heating these flats. The second 
primary objective was to provide at least a preliminary assessment 
of the possibility of reducing emissions by using improved fuels in 
these stoves. 


30087 (CONF-9404166-, pp. 137-146) Energy savings 
potential in multi-family residences in Krakow. Markel, C. (Elec- 
trotek Concepts Inc., Knoxville, TN (United States)); Gula, A.; 
Ciechanowski, M.; Markiewicz, J.; Szydlowski, R.F.; Reeves, G. 
USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 


DE94015592. Source: OSTI; NTIS; GPO Dep. 


The primary objective of the Krakow Clean Fossil Fuels and En- 
ergy Efficiency Program is to reduce air pollution in Krakow. The 
main sources of space heat in Krakow are described. Coal-fired 
boilers and stoves are the so called “low emissions sources;” they 
are significant sources of airborne pollutants in Krakow, and 
throughout Central and Eastern Europe. The City of Krakow has a 
comprehensive program to reduce air pollution from low emissions 
sources. This includes an ongoing effort to eliminate local coal-fired 
boiler houses and coal stoves, replacing them with municipal dis- 
trict heat, gas-fired boilers, or electric heat sources. The City has 
also attempted to improve the characteristics of the coal burned in 
Krakow and to rehabilitate and/or add emission control equipment 
to local boiler houses that cannot be eliminated. The motivations 
for energy efficiency are environmental, economic, and social; effi- 
ciency improvements enhance all pollution reduction strategies the 
City is promoting. A conservation experiment was incorporated in 
the Krakow Project in order to identify the amount of achievable 
energy conservation in Krakow's buildings, and the technologies 
and costs associated with an appropriate building energy efficiency 
strategy. 


30088 (CONF-9404166-, pp. 147-156) Alternative methods 
of reducing air pollution from low-emissions sources in 
Krakow. Bieda, J. (Biuro Rozwoju Krakowa, Krakow (Poland)); 
Bardel, J.; Nedoma, J.; Pierce, B. USDOE, Washington, DC 
(United States). [1994]. From Conference on alternatives for pollu- 
tion control from coal-fired low emission sources; Plzen (Czech 
Republic); 26-28 Apr 1994. In Conference on alternatives for pollu- 
tion control from coal-fired low emission sources, Plzen, Czech 
Republic. 373p. Order Number DE94015592. Source: OSTI; 
NTIS; GPO Dep. 

Krakow is one of the largest and oldest cities in Poland. It is situ- 
ated in the south of the country on the banks of the Vistula River. 
Today, Krakow is a city of 750,000 residents, one of the largest 
centers of higher education, and an important industrial center. The 
American-Polish Program on Clean Fossil Fuels and Energy 
Efficiency in Krakow, which began in 1992, was preceded by a de- 
tailed inventory of low emissions sources completed in 1991. The 
inventory lists the following sources in Krakow: 1,134 boiler houses 
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using solid fuel with design output of 977 MW; 100,000 coal-fired 
home stoves; and 17,000 rooms, mostly in single-family houses, 
heated by individual small boilers using solid fuel. A significant por- 
tion of these boiler houses and buildings heated by stoves are in 
the central part of the city. The boiler houses consume around 
375,000 Mg of solid fuels, the furnaces a further 120,000 Mg, giv- 
ing combined consumption of around 500,000 Mg of coal and 
coke. In the American-Polish program it has been accepted that all 
possible technical means would be used to reduce pollution, 
mainly those which enable utilization of reserves present in the ex- 
isting networks of district heating; gas distribution; and power 
distribution. The analysis indicated the activities that can bring 
about realistic progress in reducing air pollution. 


30089 (CONF-9404166-, pp. 159-163) Participation of 
MPEC SA in Polish-American projects aimed for liquidation of 
low emission in Krakow. Boron, J. (Municipal District Heating En- 
terprise, Krakow (Poland)); Mazur, J.; Swierz, A. USDOE, 
Washington, DC (United States). [1994]. From Conference on alter- 
natives for pollution control from coal-fired low emission sources; 
Pizen (Czech Republic); 26-28 Apr 1994. In Conference on alter- 
natives for pollution control from coal-fired low emission sources, 
Pizen, Czech Republic. 373p. Order Number DE94015592. 
Source: OSTI; NTIS; GPO Dep. 

The Municipal District Heating Enterprise (MPEC) in Krakow was 
established in 1953. At that time it took 12 district heating and in- 
dustrial boiler houses and about 30 km of the heating network in 
the newly established industrial district of Krakow, Nowa Huta. 
Growth, the construction of a cogeneration plant at Leg, and struc- 
tural change in the district heating system have contributed much 
the enterprise’s development. In view of the competence, needs 
and the current share of MPEC SIA in satisfying the heat demand 
of Krakow and Skawina, six proposed Polish-American joint ven- 
tures will be implemented, in cooperation with the enterprise. The 
US Department of Energy (DOE) has positively evaluated the fol- 
lowing proposals in competitive bidding: to improve and extend the 
existing district heating system in Krakow, in order to eliminate old 
low-efficiency, environmentally unsound boiler houses; and for 
emissions reduction and increased boiler efficiency certain addi- 
tional projects are planned. 


30090 (CONF-9404166-, pp. 165-173) Extension of the 
central district heating system. Selig, M.A. (Shooshanian Engi- 
neering Associates Inc., Boston, MA (United States)). USDOE, 
Washington, DC (United States). [1994]. From Conference on alter- 
natives for pollution control from coal-fired low emission sources; 
Pizen (Czech Republic); 26-28 Apr 1994. In Conference on alter- 
natives for pollution control from coal-fired low emission sources, 
Pizen, Czech Republic. 373p. Order Number DE94015592. 
Source: OSTI; NTIS; GPO Dep. 

It is generally agreed that centralized district heating systems, 
when coupled with electricity generation (cogeneration), represent 
one of the most energy efficient approaches to providing space 
and process heat in urban areas. Centralization in turn affords the 
opportunity to cost-effectively limit emissions. Minimized primary 
fuel consumption and maximized pollution control makes expand- 
ing the use of district heat a very desirable approach toward urban 
air quality improvement. The planned DOE-supported project ad- 
dressed Pilot Project 1 of the Krakow Clean Fossil Fuels and 
Energy Efficient Program - extension of the central station district 
heating system, to eliminate local boiler houses. The scope of the 
work is to design and construct new portions of the heating system 
network, to enable the abandonment of existing local boilers. Prior 
to final design, exhaustive engineering evaluations will be per- 
formed of alternative pipe types, burial techniques, and energy 
conservation and control features, such as variable speed pumping 
and controls. The goal is to achieve, in a pilot project sense, a 
piece of heating system network expansion that is state-of-the-art 
in its energy efficiency and cost-effectiveness. 


30091 (CONF-9404166-, pp. 175-184) Emissions reduction 
through district heating controls and supervision in Krakow. 
Bo, B. USDOE, Washington, DC (United States). [1994]. From 
Conference on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
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emission sources, Pizen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

In the City of Krakow, as in many cities in Central and Eastern 
Europe, district heating systems have been identified as being a 
major source of air pollution. This is even more serious in cities 
which use coal as a primary fuel to produce heat and electricity. 
Krakow is one unfortunate but famous example, the Northern 
Bohemian Region in the Czech Republic is another one. In its pre- 
liminary study, DOE had also earmarked the district heating 
system as a key focus area for its program. District heating is a 
centralized approach to heating of residential buildings, apartment 
buildings and commercial or industrial buildings. The general archi- 
tecture of such a system is described. A heating plant produces 
steam or hot water, which is then distributed to the buildings via a 
piping network running through the city. Often we also find interme- 
diate substations - also called heat exchangers - whose purpose it 
is to dispatch the heat to the various parts of the city and also to 
lower the temperature level from about 130-150 degrees Celcius at 
the output of the plant to less than 100 degrees in the buildings. 
The operation and performance of district heating systems are dis- 
cussed. 


30092 (CONF-9404166-, pp. 185-193) Combustion improve- 
ments in stoker fired boilers. Myers, J.R. USDOE, Washington, 
DC (United States). [1994]. From Conference on alternatives for 
pollution control from coal-fired low emission sources; Plzen 
(Czech Republic); 26-28 Apr 1994. In Conference on alternatives 
for pollution control from coal-fired low emission sources, Pizen, 
Czech Republic. 373p. Order Number DE94015592. Source: 
OSTI; NTIS; GPO Dep. 

Today, stoker fired boiler plants are common throughout Eastern 
Europe. The small and mid-sized coal combustion plants utilize 
travelling grate stokers to produce steam or hot water that is used 
by district heating companies and industries. When these plants 
were first designed 25 to 50 years ago, reliability was the key con- 
cern. Now, the 1990's, there is considerable attention being paid to 
increasing efficiency and reducing emissions. It is because of the 
environmental concerns and age of the plants that some believe 
that stoker plants should be replaced. In Krakow, Poland, Control 
Tectronics of Harrisburg, PA has teamed with The Pennsylvania 
State University (Penn State) to provide an economical solution to 
the problem of improving efficiency and reducing emissions from 
stoker fired boiler plants in the Polish/American DOE Krakow Clean 
Fossil Fuels and Energy Efficiency Program. A multi-disciplinary 
approach to improving the stoker operations can be classified into 
three areas as follows: fuel characteristics, automatic control of 
equipment, and operator training. Work conducted under Phase | 
of the DOE program in Krakow recognizes these areas of need. 
Although, these areas are interrelated, they are addressed individ- 
ually for the sake of clarity. 


30093 (CONF-9404166-, pp. 293-306) Non-catalytic 
NO,-reduction: Design features and experiences with a brown- 
coal-fired boiler in the Czech Republic. Seitz, A.; Heide, B. von 
der; Heiermann, C. USDOE, Washington, DC (United States). 
[1994]. From Conference on alternatives for pollution contro! from 
coal-fired low emission sources; Plzen (Czech Republic); 26-28 
Apr 1994. In Conference on alternatives for pollution control from 
coal-fired low emission sources, Pizen, Czech Republic. 373p. Or- 
der Number DE94015592. Source: OSTI; NTIS; GPO Dep. 

The JCE-District Heating Plant in Strakonice is currently operat- 
ing five steam generators for the supply of approximately 6,5000 
apartments and the local industry with heat. The steam generators 
are fired with brown coal, or heavy oil. Like all combustion fossil fu- 
els, these boilers are sources of different emissions and contribute 
to smog, ground level ozone formation, and acid rain. A clean envi- 
ronment has always been a major concern of the district heating 
plant. Beside the installation of electrostatic precipitators to control 
the particulates, the extension of the stack from 60 to 147.5 m was 
an important step for a clean environment. JCE is now looking in- 
tensively for solutions to control SO2 and NO, emissions. For 
controlling the SO2, the only practical solution for the present time 
is to burn the more expensive low sulfur brown coal. The heavy oil 
is intended to be replaced by natural gas in the future, low sulfur oil 
is burned already. In order to control NO, many alternatives have 
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been investigated. After careful comparison the decision was made 
in favor of the NO,OUT system for controlling the NO, emissions 
of the brown coal fired boiler. The NO,OUT process is described. 


30094 (DOE/MC/30246-3841) Advanced Turbine Systems 
Program: Conceptual design and product development: Quar- 
terly report, February—April 1994. Benjamin, G.J. Solar Turbines, 
Inc., San Diego, CA (United States). Jun 1994. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
93MC30246. Order Number DE94012273. Source: OSTI; NTIS; 
GPO Dep. 

Objective (Phase Il) is to develop an industrial gas turbine 
system to operate at a thermal efficiency of 50% (ATS50) with effi- 
ciency enhancements to be added as they become possible. 
During this quarter, Solar’s engine design team has refined both 
the 1- and 2-spool cycle concepts, to determine sensitivity to key 
component efficiencies, cooling air usage and origin, and location 
of compressor surge lines. The refined analysis included more de- 
tailed component work such as compressor and turbine design; 
different speed trade-offs for the low-and high-pressure compressor 
in the 1-spool configuration were examined for the best overall 
compressor efficiency. High-temperature and creep testing of 
recuperator candidate materials continued. Creep, yield, and pro- 
portional limit were measured for foil thicknesses 0.0030—0.0050 
for Type 347 ss, Inconel 625, and Haynes 230. Combustor design 
work included preliminary layout of a multi-can annular combustor 
integrated into the main engine layout. During the subscale cat- 
alytic combustion rig testing, NOx emissions < 5 ppmv were 
measured. Integration of the engine concept designs into the full 
power plant system designs has started. 
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Refer also to citation(s) 30117, 30151, 30183, 30829 


30095 (CONF-9404166-, pp. 331-334) Energy efficiency 
project financing. Sherwood, T.J.; Matejcek, J. USDOE, Washing- 
ton, DC (United States). [1994]. From Conference on alternatives 
for pollution control from coal-fired low emission sources; Plizen 
(Czech Republic); 26-28 Apr 1994. In Conference on alternatives 
for pollution control from coal-fired low emission sources, Pizen, 
Czech Republic. 373p. Order Number DE94015592. Source: 
OSTI; NTIS; GPO Dep. 

The current value of energy consumption in the Czech Republic 
is approximately $7.4 billion. As an example of energy savings 
achievable in the economy, surveys have concluded that savings 
of 15-50 percent are achievable in the ferrous metal sector, 33 per- 
cent in the chemical sector, 30 percent on the building sector, 10 
percent in the glass, porcelain and ceramics sector; and overall 
savings of 21-33 percent are obtainable in the economy. While no 
wide spread indications of waste have been found, a study by 
Tractebel of Belgium just concluded that energy savings by the 
year 2010 in the Czech Republic could be as much as 8.6 percent 
over 1990 levels in spite of a growing industrial production base. 
Project financing that can be an interim approach to achieving en- 
ergy efficiency goals for a municipality prior to its getting access to 
the municipal bond markets is discussed. By definition, project fi- 
nance means setting up a new legal entity, contributing equity to it, 
and seeking debt for it. The entity is created with one purpose in 
mind, usually a long-term project. In order to finance, the project 
lenders will want to see a significant equity contribution, a projected 
dedicated cash flow to repay interest and principal, and moveable, 
salable security that will cover their loans in the case of default. 


30096 (NREL/TP—472-7011) SAVEnergy Action Plans: Im- 
plementing audits in federal facilities. Mayo, K.H. National 
Renewable Energy Lab., Golden, CO (United States). Jul 1994. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. (CONF-9409165—1: International en- 
ergy and environmental congress and the commercial/industrial 
energy expo, Milwaukee, WI (United States), 21-22 Sep 1994). Or- 
der Number DE94011855. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy's Federal Energy Management Pro- 
gram is charged with implementing key sections of the Energy 
Policy Act of 1992 and all of the Executive Order 12902, to make 





the Federal Government operate more energy and water efficient. 
A congressionally-mandated energy, renewables, and water con- 
servation audit program is one component of this plan. The 
SAVEnergy Action Plan is designed to help energy managers iden- 
tify specific energy and water projects and link these projects to 
appropriate funding mechanisms for implementation. FEMP’s 
SAVEnergy staff has been working with Federal agencies to de- 
velop strategies to complete their legislatively-mandated goals, 
both through FEMP’s programs and other programs available to 
the Federal sector. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 29257, 29259, 29260, 29852 


30097 (CONF-9110537—1) How Germany proceeds to reach 
Its 25-30% CO, reduction target (compared to 1987) in 2005. 
Walz, R. Fraunhofer-Iinstitut fuer Systemtechnik und Innovations- 
forschung (ISI), Karlsruhe (Germany). 1991. 15p. From Workshop 
on climate and global change; Miramare (italy); 28 Oct - 1 nov 
1991. Order Number DE94798550. Source: OSTI; NTIS (US Sales 
Only). 

A worldwide comparison of national COz2-reduction targets 
demonstrates that Germany is among the leaders in setting targets 
for reducing greenhouse gas emissions. In 1987 the German Bun- 
destag established an Enquete Commission on_ ‘Preventive 
Measures to Protect the Earth’s Atmosphere’. In its third report 
published in fall 1990 the Commission developed a CO,-reduction 
plan and proposed a 30% reduction target for CO. emissions by 
the year 2005 compared to 1987. Based on this analysis the Ger- 
man Cabinet has taken up the issue and voted for a 25-30% 
reduction target including former East Germany. An interministerial 
working group (IMA) has been established to prepare the adoption 
of policy measures. The Federal Cabinet is expected to make a fi- 
nal decision on the measures prepared so far in this month. In this 
presentation both the plan to reduce CO, emissions and the mea- 
sures already implemented, proposed or discussed to reach that 
target are described. (orig./KW) 


30098 (CONF-9404166-, pp. 321-330) Local enforcement of 
air quality standards and economic development. Zimmer, J. 
(Santa Barbara County Air Pollution Control District, CA (United 
States)). USDOE, Washington, DC (United States). [1994]. From 
Conference on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

In difficult economic periods, regardless of the degree of eco- 
nomic stagnation or the extent of environmental degradation in a 
given nation of locale, the question is posed whether environmen- 
tal standards must be relaxed to allow for economic growth. It is 
concluded that environmental protection and economic develop- 
ment are not only compatible, but interdependent goals and that, in 
the range of regulatory choices available, all levels of government 
have a significant role to play in choosing among forms of regula- 
tion and governmental programs to best achieve the dual goals of 
environmental protection and economic development. In particular, 
local and regional governments can and should provide leadership 
in creating appropriate levels and types of regulation and in creat- 
ing economic opportunities most suitable for the particular region. 
The structure of air quality regulation in California, and available 
regulatory mechanisms to achieve compliance with air quality stan- 
dards are summarized, and some of the efforts of one local 
government to achieve compliance with national and state man- 
dated air quality standards, while encouraging community based 
economic growth are described. 


30099 
cation - elements and _ institutions. Internationale 
Treibhausgasverifikation, v. 9. Di Primio, J.C.; Fischer, W.; Hoff- 
mann, H.J.; Katscher, W.; Kotte, U.; Lauppe, W.D.; Stein, G. 
Forschungszentrum Juelich GmbH (Germany). Programmgruppe 
Technologiefolgenforschung. Mar 1994. 91ip. Sponsored by 
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Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT ET 9188A. Order Number 
DE94794248. Source: OSTI; NTIS (US Sales Only). 

Two results became particularly obvious at the international Rio 
Conference in 1992. Firstly, it became apparent that the environ- 
mental aspect in general terms has become one of the essential 
topics of national and international politics. The introduction of new 
national laws and international treaties increasingly reflects this 
growing envirconmental consciousness. On the other hand it can 
be seen from the protracted negotiations on bringing the interna- 
tional framework convention on climate change into being how 
complex this issue area is and how controversial the topics are. 
This complexity and controversy is also reflected in discussions on 
verification aspects of the international greenhouse gas convention. 
This study deals with - questions of the necessity of greenhouse 
gas verification, - questions of verification density, - questions of 
the feasibility and applicability of verification concepts, methods 
and techniques, - questions of organization in order to implement 
these verification measures. The structure of the study is also pre- 
determined by these questions. The need for verification and the 
verification density of international greenhouse gas safeguards will 
be dealt with first, then possible verification measures proposed 
and assessed, and finally aspects of the institution of a green- 
house gas verification are discussed. A more extensive and 
comprehensive analysis of the subject area of greenhouse gas ver- 
ification thus results in the present study than is possible within the 
framework of the INC, or indeed the OECD or IPCC, which take a 
bottom-up approach starting with the declarations and then identify- 
ing appropriate verification mechanisms from them. In contrast, this 
study follows the top-down principle beginning with the political 
analysis of the need for verification and then concentrating on de- 
termining possible verification elements. (orig./KW) 
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Refer also to citation(s) 28974, 29102, 29107, 29108, 29164, 
29165, 29166, 29177, 30058, 30106, 30109, 30110, 30114 


30100 (DOE/FE-94016774) Ensuring cleaner, more effi- 
cient, and more economical energy for our nation’s future. 
USDOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Jan 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94016774. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy’s Fossil Energy Program consists of 
four major elements: advanced technology development; strategic 
petroleum reserve program; naval petroleum and oil shale reserves 
program; and regulatory programs. Under advanced technology de- 
velopment, research, development, and demonstration programs 
are carried in three areas: advanced power systems; natural gas 
and liquid fuels supplies; and crosscutting research and develop- 
ment. The Strategic Petroleum Reserve is an emergency supply of 
crude oil stored in huge underground salt caverns along the coast 
line of the Gulf of Mexico. The Naval Petroleum and Oil Shale Re- 
serve consist of three oil fiekds and three oil shale reserves in the 
Western United States. Regulatory programs carried out by the 
Office of Fossil Energy are required by statue, Executive, and Sec- 
retarial orders. These regulatory programs seek to foster the freest 
possible international trade in natural gas and electricity, consistent 
with national needs for energy security and environmental protec- 
tion. This publication discusses the programs under these four 
major areas. 


30101 (ETDE/JP-mf-94791345) Workshop on coal _ in 
Asia-Pacific FY 93. New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan). Mar 1994. 91p. Order Number 
DE94791345. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
This report compiles presentations for the Workshop on Coal in 
Asia-Pacific FY 1993. Are compiled ‘Forecast on coal demand and 
supply and coal concerned policy in China’ by the Energy 
Research Institute of China, ‘Development and utilization of In- 
donesian coal’ by the Ministry of Mines and Energy of Indonesia, 
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‘Coal demand outlook and its policy implication ‘by the Korea En- 
ergy Economics Institute, ‘Philippine coal industry situation and 
outlook’ by the Department of Energy, Philippines, ‘Coal market 
trends in Taiwan’ by the Energy Commission of Taiwan, ’Coal 
demand and supply in Thailand’ by the Department of Mineral Re- 
sources, Thailand, ‘Power sector development in Malaysia and 
energy concerned policy’ by the Connaught Bridge Power Station 
of Malaysia, ‘Some issues influencing future coal supply and de- 
mand forecasts’ by the Department of Natural Resources, Canada, 
‘Coal demand in the Pacific and possible environmental problem’ 
by the Institute of Energy Economics, Japan, and ’Current interna- 
tional coal situation and direction of Japan’s coal measures’ by the 
MITI, Japan. 4 refs., 14 figs., 46 tabs. 
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Refer also to citation(s) 29103, 29534, 30048, 30057, 30058, 
30059, 30109, 30110 


30102 (CONF-9404166-, pp. 309-320) Bulk power tariffs for 
Polish combined heat and power plants. Yermoli, C.A. 
(RCG/Hagler Bailly Inc., Arlington, VA (United States)). USDOE, 
Washington, DC (United States). [1994]. From Conference on alter- 
natives for pollution control from coal-fired low emission sources; 
Plzen (Czech Republic); 26-28 Apr 1994. In Conference on aker- 
natives for pollution control from coal-fired low emission sources, 
Pizen, Czech Republic. 373p. Order Number DE94015592. 
Source: OSTI; NTIS; GPO Dep. 

Bulk power costs for Polish combined heat and power plants are 
presented in outline form. The recommendations of a study on heat 
tariffs prepared by the Danish Board of District Heating that recom- 
mends that power from combined heat and power plants be sold to 
the electric sector at avoided cost, that is, the least cost of power 
production by power-only plants. The major advantages of adopting 
the principle of avoided cost in CHP plants are presented. The dif- 
ference between the computation of marginal costs and avoided 
costs is explained. The basic equations involved in computing fixed, 
variable, and total avoided costs are shown. Each symbol corre- 
sponds to the accumulated present value of the particular quantity 
over a period of time. A simplified method of calculating fixed and 
variable avoided costs is presented. The difference in accumulated 
present value of fixed and variable costs of two expansion analyses 
is replaced by the lifetime fixed and variable costs of two reference 
plants (proxy plants). The methodology for evaluating offers of 
power from CHP plants in Poland is illustrated. The components of 
the incremental cost are analyzed. The ability of a utility to provide 
capacity support with one resource but production from another is 
an important element in the difference between the equivalent fixed 
price and the Fixed Reference Cost because the equivalent fixed 
price corresponds to a single project that must supply both capac- 
ity and energy. The incremental cost of capital to the power sector 
resulting from a process of reform and privatization of power infra- 
Structure is recovered by other sectors that can now tap the public 
financial resources freed from the power sector. 


30103 (CONF-9404166-, pp. 335-350) Natural gas and inde- 
pendent power in Central and Eastern Europe. Ichord, R.F. Jr. 
(Agency for International Development, Washington, DC (United 
States)). USDOE, Washington, DC (United States). [1994]. From 
Conference on alternatives for pollution control from coal-fired low 
emission sources; Pizen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Pizen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

Natural gas has constituted a relatively small share of the total 
primary energy supply in the countries of Central and Eastern Eu- 
rope, with the exception of Romania and Hungary. The transition to 
market economics and the concern with improving efficiency and 
environmental performance of the energy systems has focused at- 
tention on the potential for natural gas to play an increasing role 
This issue is considered in the broad context of energy supply di- 
versification and the changing institutional and financial context of 
energy, power, and heat supply in Poland, the Czech Republic, the 
Slovak Republic, Hungary, Romania, and Bulgaria. The particular 
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role of independent power development in local cogeneration pro- 
jects is examined. 


30104 (DOE/EIA-0226(94/08)) Electric power monthly, 
August 1994. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 24 Aug 1994. 190p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94017974. Source: 
OSTI; NTIS; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
statistics. The purpose of this publication is to provide energy deci- 
sionmakers with accurate and timely information that may be used 
in forming various perspectives on electric issues that lie ahead. 
Data in this report are presented for a wide audience including 
Congress, Federal and State agencies, the electric utility industry, 
and the general public. The EIA collected the information in this re- 
port to fulfill its data collection and dissemination responsibilities as 
specified in the Federal Energy Administration Act of 1974 (Public 
Law 93-275) as amended. 


30105 (DOE/EIS—0171-FINAL) PacifiCorp capacity sale, Fi- 
nal environmental impact statement: Response to comments 
and errata. Bonneville Power Administration, Portland, OR (United 
States). Jul 1994. 70p. Sponsored by USDOE, Washington, DC 
(United States). (DOE/BP-2423). Order Number DE94017167. 
Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BPA) has surplus electrical 
capacity (peakload energy) that BPA projects will not be required to 
meet its existing obligations. BPA is authorized under the North- 
west Power Act (§35(f)) to sell system capacity and/or energy that 
is surplus to its needs, with the obligation to offer any available 
surplus capacity/energy first to customers in the Pacific Northwest 
region. BPA and PacifiCorp have negotiated a long-term contract 
for peaking capacity. The proposed long-term contract is for 1,100 
megawatts (MW) of contract demand limited to no more than 50 
megawatthours (MWh) per week per megawatt of contract de- 
mand. Returns of peaking replacement energy are to be made 
within 168 hours. The proposed contract would expire August 31, 
2011. Alternatives considered were: Alternative 1, the Proposed 
Contract; Alternative 2, No Action; Alternative 3, Larger Capacity 
Sale; Alternative 4,Stricter Return Provisions; and Alternative 5, 
Variations in Hours of Peak Demand available. Alternative 1, the 
Proposed Contract, is the preferred alternative. The No Action Al- 
ternative is expected to result in substantial impacts on air quality 
and resource consumption related to the expected construction of 
PacifiCorp of combustion turbine projects to meet its peaking ca- 
pacity needs in the absence of an assured long-term supply of 
capacity from BPA. Alternative 3, in which BPA would sell 900 MW 
of additional capacity to PacifiCorp or to other utilities, is expected 
to have the least impact on air quality and resource consumption 
because it would be expected to result in the least amount of new 
resource construction and operation. The impacts of the other al- 
ternatives are generally related to the respective parties’ abilities to 
optimize operation of their power resources and have lesser poten- 
tial environmental impacts. 


30106 (ETDE/DE-mf-94798034) VEBA annual report 1993. 
VEBA AG, Duesseldorf (Germany). 1994. 99p. (In German). Order 
Number DE94798034. Source: OSTI; NTIS (US Sales Only). 

The tasks and activities of this German public utility are outlined, 
including a multitude of financial data (balance sheet, profit-and- 
loss account, etc.). (UA) 


30107 (LIU-TEK-LIC—94-20) Energy systems optimisation 
applied to local swedish utilities. Linkoeping Studies in Science 
and Technology, 434. Henning, D. Linkoeping Univ. (Sweden). 
Dept. of Mechanical Engineering. 1994. 181p. Order Number 
DE94790809. Source: OSTI; NTIS. 

An energy systems optimisation model is described and the re- 
sults of its application to local Swedish electricity and district 
heating utilities of various kinds are presented. An improved ver- 
sion of the model MODEST is thoroughly described. Seasonal, 
weekly and diurnal variations of demand, costs, capacities etc. are 
considered. Linear programming is used to minimise the capital 
and running costs. Introduction of combined heat and power (CHP) 
production is in many case studies the best choice, if the electricity 





purchase costs increase or remain constant. The probable deregu- 
lation of the Swedish electricity market in 1995 may, however, 
reduce the electricity prices. For some utilities, owned by power 
producers, it is shown that paying short range marginal production 
cost, instead of a normal electricity purchase price, means 20-40% 
lower total costs. The planned electricity export to the European 
Union will probably cause higher electricity prices which is shown 
to promote CHP. Biomass is favoured if higher environmental fees 
are introduced. Alternative scenarios have yielded measures with 
robust profitability, like connection of district heating networks. 
Wind power is not profitable since it cannot surely supply the peak 
demand. It is often favourable to charge a diurnal hot water stor- 
age by an electric heat pump in the night of by a CHP-plant in the 
daytime. Efficiency improvements of heat use can obstruct electric- 
ity production by CHP. Measures to reduce electricity use are 
profitable at very high electricity prices, only. Load management 
can be beneficial where it reduces the peak load charge to the 
supplier. It is profitable for some utilities to support conversion from 
electric to district heating. 58 refs, 38 figs, 7 tabs 


30108 (ORNL-6775/V2) The integration of renewable en- 
ergy sources into electric power distribution systems: Volume 
2, Utility case assessments. Zaininger, H.W. (Zaininger Engineer- 
ing Co., San Jose, CA (United States)); Ellis, P.R.; Schaefer, J.C. 
Oak Ridge National Lab., TN (United States); Zaininger Engineer- 
ing Co., San Jose, CA (United States). Jun 1994. 119p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94015936. Source: OSTI; NTIS; 
GPO Dep. 

Electric utility distribution system impacts associated with the in- 
tegration of renewable energy sources such as photovoltaics (PV) 
and wind turbines (WT) are considered in this project. The impacts 
are expected to vary from site to site according to the following 
characteristics: (1) The local solar insolation and/or wind character- 
istics; (2) renewable energy source penetration level; (3) whether 
battery or other energy storage systems are applied; and (4) local 
utility distribution design standards and planning practices. Small, 
distributed renewable energy sources are connected to the utility 
distribution system like other, similar kW- and MW-scale equipment 
and loads. Residential applications are expected to be connected 
to single-phase 120/240-V secondaries. Larger kw-scale applica- 
tions may be connected to three-phase secondaries, and larger 
hundred-kW and MW-scale applications, such as MW-scale wind- 
farms or PV plants, may be connected to electric utility primary 
systems via customer-owned primary and secondary collection sys- 
tems. Small, distributed renewable energy sources installed on 
utility distribution systems will also produce nonsite-specific utility 
generation system benefits such as energy and capacity displace- 
ment benefits, in addition to the local site-specific distribution 
system benefits. Although generation system benefits are not site- 
specific, they are utility-specific, and they vary significantly among 
utilities in different regions. In addition, transmission system bene- 
fits, environmental benefits and other benefits may apply. These 
benefits also vary significantly among utilities and regions. Seven 
utility case studies considering PV, WT, and battery storage were 
conducted to identify a range of potential renewable energy source 
distribution system applications. 
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30109 (DOE/EIA-0035(73-92)) Historical monthly energy re- 
view, 1973-1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. Aug 1994. 368p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94017310. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Historical Monthly Energy Review (HMER) presents monthly 
and annual data from 1973 through 1992 on production, consump- 
tion, stocks, imports, exports, and prices of the principal energy 
commodities in the United States. Also included are data on inter- 
national production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. This edition of the HMER extends the 
original HMER in several ways: (1) Four additional years of 
monthly data, 1989-1992, have been added. (2) This report fully 
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replaces the earlier one; each data cell that has been revised since 
the original HMER is marked with an "R” so that changes can be 
quickly noted. (3) Section 1 has been expanded to include Tables 
1.7-1.13, which were not available in the first HMER. (4) Tables 
3.9 on propane and Table 4.3 on natural gas trade, which have 
been added to the MER since the release of the first HMER, are 
included in this edition. In addition, Table 10.4 on nuclear electricity 
gross generation has been reorganized to align more closely with 
the current presentation in the MER. 


30110 (ETDE/JP-mf-94796597) Energy statistical data 
(world situation).: 1993. Institute of Energy Economics, Tokyo 
(Japan). 11 Apr 1994. 153p. (in Japanese). Order Number 
DE94796597. Source: OSTI; NTIS; Available from The Institute of 
Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, 
Minato-ku, Tokyo, Japan. 

The 1993 energy statistical data was issued which includes basic 
data to be necessary to outline the overseas energy situation. As 
for the whole energy, the data contained are on the world’s primary 
energy in terms of resource reserves/potential, production amount, 
production amount by energy source, and consumption amount by 
energy source. As to the world’s petroleum, the data included are: 
confirmed reserves and production amount of crude oil; import/ 
export flow, consumption amount and refining capacity of 
petroleum; production amount, consumption amount and import/ 
export amount of petroleum products. Concerning natural gas and 
coal, the same data are included. With respect to the workd’s elec- 
tric power, described are amount and capacity of thermal power 
generation, amount and capacity of hydroelectric power generation, 
amount and equipment capacity of nuclear power, and confirmed 
reserves and production amount of uranium. The paper further 
contains data on the energy situation in the U.S., Canada, the 
U.K., France, Germany, Italy, Australia, U.S.S.R. and China. 


30111 (LCHS-A-3-R-3, pp. 107-109) Energy and urban de- 
velopment: Household energy end-use in urban areas in 
Vietnam. Dung Ngoc Tung (Institute of Energy (Viet Nam)). Lund 
Univ. (Sweden). Lund Centre for Habitat Studies. 1993. (CONF- 
9304258-—: Kitchens, living environment and household energy in 
Vietnam, Lund (Sweden), 27-30 Apr 1993). In Kitchens, living envi- 
ronment and household energy in Vietnam: Report of the Urban 
Building and Energy Project and the Seminar in Lund. 150p. Or- 
der Number DE94790783. Source: OSTI; NTIS. 

The project is a cooperation between the Lund Centre for Habi- 
tat Studies and the Hanoi Architectural Institute. 

This paper discusses the changes in energy consumption, 
primarily in the household sector, in Vietnam. The market for elec- 
tricity have grown substantially in recent years, but still most of the 
cooking is made by using fuel wood, charcoal, coal and kerosene. 
Rapid changes of this situation is expected and some possible out- 
looks for the future is discussed. 


30112 (NUTEK-R-94-18) Coal -94. Sparre, C. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). May 1994. 43p. (In Swedish). Order Number 
DE94790830. Source: OSTI; NTIS; INIS. 

This report deals with use of coal and coke during 1993; infor- 
mation about techniques, environmental questions and markets are 
also given. Use of steamcoal for heating purposes has been re- 
duced about 3 % during 1993 to 1,0 mill tons. This is the case 
especially for the heat generating boilers. Production in co- 
generation plants has been constant and has increased for 
electricity production. Minor plants have increased their use of for- 
est fuels, LPG and NG. Use of steamcoal will probably go down in 
the immediate years both in heat generating and co-generating 
plants. Coal-based electricity has been imported from Denmark 
during 1993 corresponding to about 400 000 tons of coal, when 
several of our nuclear plants were stopped. Use of steamcoal in 
the industry has been constant at 700 000 tons. This level is sup- 
posed to be constant or to vary with business cycles. The import of 
metallurgical coal in 1993 was 1,6 mill tons like the year before. 
1,2 mill tons coke were produced. Coke consumption in industry 
was 1,4 mill tons. 0,2 mill tons of coke were imported. Average 
price of steamcoal imported to Sweden in 1993 was 308 SEK/ton 
or 13 % higher than in 1992; this can be explained by the dollar 
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price level increasing 34% in 1993. For the world, the average im- 
port price was 50,0 USD/ton, a decrease of 6 %. The coal market 
during 1998 was affected by less consumption in Europe, shut 
downs of European mines and decreasing prices. High freight price 
raises in Russia has affected the Russian export and the market in 
northern Europe. The prices have been stabilized recently. All 
Swedish plants meet emission limits of dust, SO2 and NOx. Co- 
generation plants all have some sort of SOz-removal system; the 
wet-dry method is mostly used. A positive effect of the recently in- 
troduced NO,-duties is a 40% reduction. 


30113 (ORNL-6794) Fuel used for off-highway recreation. 
Hu, P.S.; Trumble, D.; Lu, A. Oak Ridge National Lab., TN (United 
States). Jul 1994. 94p. Sponsored by Federal Highway Administra- 
tion, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94017539. Source: OSTI; 
NTIS; GPO Dep. 

The Intermodal Surface Transportation Efficiency Act of 1991 (IS- 
TEA) established a National Recreational Trails Funding Program 
and the National Recreational Trails Trust Fund. ISTEA requires 
that tax revenue generated from the sales of motor fuel used for 
off-highway recreation by transferred from the Highway Trust Fund 
to the Trails Trust Fund for recreational trail and facility improve- 
ments. In order to apportion the Trails Trust Fund of individual 
states equitably, the Federal Highway Administration (FHWA) 
asked the Oak Ridge National Laboratory (ORNL) to estimate the 
amount of motor fuel used for off-highway recreation at the state 
level by different vehicle types. This report documents this estima- 
tion procedure. For this estimation procedure, off-highway 
recreational fuel use was defined as Federally taxed gasoline, 
gasohol, diesel fuel, or special fuel used in recreational motorized 
vehicles on recreational trails or back country terrain. Fuel used in 
outdoor non-engine recreational equipment, such as camp stoves, 
heaters, and lanterns, was excluded from the analysis. Vehicle 
types included in this study were: pickup truck, light utility vehicle, 
motorcycle, all terrain vehicle (ATV), and snowmobile. 


30114 (ORNUTM-12737) Estimating public uses of motor 
fuel: Phase 2. Miaou, S.P.; Davis, S.C.; Young, J.R.; Strang, S.G.; 
Lu, A. Oak Ridge National Lab., TN (United States). Jul 1994. 
207p. Sponsored by Department of Transportation, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94017423. Source: OSTI; NTIS; GPO Dep. 

The objective of this project was to develop and implement 
methodologies to estimate the use of motor fuel by Federal, State, 
county, and municipal (FSCM) governments. The project was 
planned by the Federal Highway Administration (FHWA) to be con- 
ducted in two phases. Phase 1 was to gain a better understanding 
of the availability and quality of the existing motor fuel use data for 
FSCM governments, and to propose methodologies to better esti- 
mate the FSCM government use of motor fuel. Phase 2 was to 
implement one or more of the estimation methodologies recom- 
mended in Phase 1. Phase 1 study results were summarized in a 
memorandum prepared by the Oak Ridge National Laboratory 
(ORNL) for FHWA [Miaou et al., 1992]. After reviewing the current 
FHWA estimation procedure and existing fuel use data, four differ- 
ent approaches were proposed. The strengths and limitations, as 
well as cost requirements, of each approach were also analyzed. 
The “sampling-and-regression” approach was selected by FHWA 
for implementation in Phase 2 based on both cost and statistical 
considerations. The aim of this approach was to better estimate 
the motor fuel use by State, county, and municipal (SCM) govern- 
ments. The objective of this memorandum is to summarize the 
Phase 2 study with emphasis on reporting the results of the full- 
scale data collection and presenting the fuel use estimates based 


on the sample data collected from both the pilot and full-scale data 
collections. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 30048, 30108 


30115 (DOE/FTR-94007262) Travel to Mexico for meeting 
of the Mexico-USA Renewable Energy Corporation Program 
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(PROCER) steering group: Foreign trip report, August 8—14, 
1993. Pate, R.C. Sandia National Labs., Albuquerque, NM (United 
States). 24 Feb 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94007262. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Sandia National Laboratories’ Design Assistance Center 
(SNL DAC) has been conducting ongoing technical cooperation 
activities with Mexico on behalf of DOE, the Committee on Renew- 
able Energy Commerce and Trade (CORECT), and the Mexico 
office of the US Agency for International Development (A.I.D/ 
Mexico). During the past months, SNL and support subcontractors 
have worked with A.I.D/Mexico in helping develop a $5 million 
Mexico Renewable Energy Project Proposal for submission to 
A.1.D. for funding consideration under a $15 million block of funds 
available in FY93 for renewable energy project proposals. The 
A.1.D./Mexico proposal was recently accepted for $4 million in 
FY93 funding committment by A.I.D., and A.I.D/Mexico has re- 
quested project implementation support by DOE. One of the most 
significant goals of this trip was to work with the A.I.D/Mexico of- 
fice to finalize the project focus and scope of work for a three year 
interagency agreement with DOE under which the Mexico Renew- 
able Energy Project will be managed and implemented, primarily 
through SNL. The A.1!.D./Mexico project is focused on implementa- 
tion and evaluation of selected off-grid productive use pilot projects 
in Mexico using renewable energy technologies. The trip also in- 
cluded a meeting of the informal Mexico-US Renewable Energy 
Cooperation Program (PROCER) steering group to update and dis- 
cuss current and planned activities and future directions among the 
public and private sector representatives involved. This included a 
briefing on the evolving A.I.D/Mexico project. The trip also 
included specific meetings and discussions, with the Mexican Sec- 
retariat for Social Development (SEDESOL), the Electric Research 
Institute (IIE), and the Mexico City representative for the State of 
Oaxaca, to pursue possible future cooperative project activities and 
to coordinate on activities already underway. 


30116 (INIS-mf-13868) Renewable Energy Sources Brno 
93: Proceedings of the IV. special conference with interna- 
tional participation. Ceska Spolecnost pro Siunecni Energii, 
Prague (Czech Republic); Vysoke Uceni Technicke, Brno (Czech 
Republic); VUES, Brno (Czech Republic); ITAC (Czech Republic); 
EKOSOLARIS (Czech Republic); Nadace Ekomenium (Czech Re- 
public); EOT (Czech Republic); Magistrat Mesta Brna (Czech 
Republic). 1993. 102p. (In Czech). (CONF-9308231-: Renewable 
energy sources conference, Brno (Czech Republic), 30 Aug 1993). 
Order Number DE94633975. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The proceedings contain 27 contributions dealing with unconven- 
tional energy sources. The numbers of contributions in the 
individual classes of topics indicate that interest has mostly con- 
centrated on the direct utilization of solar energy, whereas wind 
energy, hydroelectric energy and geothermal energy receive less 
attention and the use of biomass is at the margin of interest. (J.B.). 


30117 (LUTFD2-TFEM-94-1007) District heating systems 
and local energy strategies. Gustavsson, L. Lund Univ. (Swe- 
den). Dept. of Environmental and Energy Systems Studies. Mar 
1994. 29p. Order Number DE94790800. Source: OSTI; NTIS. 

This work discusses the role of energy efficiency improvements 
and renewable energy sources in reducing environmental impact. 
Energy systems with low emissions of acidifying gases and carbon 
dioxide are identified for Western Scania, Sweden while conform- 
ing to the government policy of phasing out nuclear power, 
reducing oil consumption, limiting hydropower development, and 
maintaining economic growth. Carbon dioxide emissions can be re- 
duced to 75% of 1988 levels by 2010 if the future energy system is 
based on efficient end-use technologies, cogeneration, and renew- 
able energy sources, and acidifying gases to 50% by using 
cleaning technologies and by choosing fuels with low sulphur con- 
tent. The costs for the energy services are estimated to be in the 
same range as for a system based upon natural gas. There may 
be conflicts, however, between efficient energy use and high uti- 
lization of existing supply facilities. Energy conservation measures, 
particularly in district-heated buildings, have also been questioned 
because of the high capital intensity of district-heating systems. 





Analyses of the interaction between energy conservation and a 
district-heating system show that the connection of additional build- 
ings to the system can compensate for energy conservation and 
result in a nearly constant district-heat load. Estimated energy 
conservation potential of space and water heating for five district- 
heated buildings is between 30-60% of the final energy use. The 
energy conservation and the connection of new energy efficient 
buildings result in a decreased ratio between the peak-load and 
base-load demand and hence better conditions for high utilization 
of supply investments. Biomass has the potential to become a 
dominant energy source in Western Scania. New technology, using 
combined cycles with a gasifier, increases the potential to cogener- 
ate electricity and may reduce costs compared with steam turbine 
technology. 42 refs, 1 fig, 1 tab 


30118 (NEI-DK-1630) Biogas project in Nexoe municipal- 
ity: Supplementary report 2. Description of project. Krueger, |. 
WasteSystems A/S, Soeborg (Denmark). Mar 1994. 21p. (in Dan- 
ish). Contract ENS-51161-93.0079. Order Number DE94790722. 
Source: OSTI; NTIS. 

A description of plans for a biogas project in Nexoe. There are a 
large number of pig farms in the Nexoe area of Bornholm and 
these provide manure (the major part of 200 tons daily) which can 
be utilized in biomass conversion plants to produce methane. The 
manure would be collected from 40 properties at an average dis- 
tance of 5.5 km from the biomass conversion plant. The degassed 
biomass would then be returned to the farmers for use as fertiliz- 
ers. The production of methane would substitute the use of 4000 
liters of fuel oil daily. this would be transported to a cogeneration 
plant in Nexoe and would be used for the production of 15% of the 
heating needs in Nexoe and Snogebaek. The rest of the supply 
would be based on straw fuelling. The electricity produced at this 
plant would supply 1000 households. The project will be developed 
in close cooperation with farmer and smallholder associations on 
the island of Bornholm to ensure a positive effect on local agricul- 
ture. Important aims are to develop a system which is economically 
viable and environmentally protective. Subsidies will be needed to 
initiate the project which covers a process from stable to field fo- 
cussing on water saving (related to swigging out pigsties, less use 
resulting in a larger percentage of dry matter in the manure) and a 
significant use of nitrogen as fertilizer. The basic standards for 
manure supply and transport, the dimensions of the biomass con- 
version plant, the pasteurizing, methane production, reduction of 
odour, energy production, nitrogen balance in the degassed bio- 
mass, storage capacity, financing and general organization of this 
recommended system are described. (AB) 


30119 (NEI-DK-1631) Biogas conversion plant and district 
heating supply to Snogebaek and Balka: Pilot project. Plan og 
Projekt A/S, Aabyhoej] (Denmark); Krueger, |. WasteSystems A/S, 
Soeborg (Denmark). Mar 1994. 43p. (in Danish). Contract ENS- 
51161-93.0079. Order Number DE94790720. Source: OSTI; NTIS. 

Methods for establishing an environmentally protective energy 
supply system in Snogebaek and Balka (Denmark) are described. 
It is planned that manure from local farms, slam from the local 
sewage plant and wastes from the fish industry will be used in the 
biomass conversion plant. The methane from this plant will be 
used in a gas-motor system which produces heat and electricity. 
The electricity will then be sold to the local electric power company 
where it will be substituted for that formerly produced from coal. 
The farmers will utilize the degassed biomass as fertilizers. Surplus 
heating in the summer will be sent to Nexoe. In the winter, surplus 
heat from Nexoe’s straw-fired plant will be supplied to Snogebaek 
and Balka. As a result of this substitution by renewable energy 
sources the use of 628.000 liters of oil currently used for heating in 
Snogebaek and Balka will no longer be used, nor will the 1,742 
tons of coal presently used be needed to produce electricity. Total 
pollutant emission will be reduced to 0.4% carbon dioxide, 20% 
sulfur dioxide and 50% nitrogen oxides. There will be a need for 
subsidies to cover 43% of total investment. The rest of establish- 
ment costs can be covered by loans where the local authority will 
need to give a guarantee. The establishment of the biomass con- 
version plant could be undertaken by a company owned by the 
farmers, the district heating supply could be owned by a company 
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owned by consumers in Snogebaek and Balka and Nexoe district 
heating, or Nexoe municipality. (AB) 


30120 (NEI-DK-1632) District heating supply to Snogebaek 
and Balika: Supplementary report 1. Pilot project. Pian og Pro- 
jekt A/S, Aabyhoej (Denmark). Mar 1994. 46p. (in Danish). 
Contract ENS-51161-93.0079. Order Number DE94790721. 
Source: OSTI; NTIS. 

This supplement to the document of the same title gives detailed 
budgets related to the future operation, during a period of 20 
years, of cogeneration and biomass conversion to supply Sno- 
gebaek and Balka on the island of Bornholm, Denmark, with 
heating and electricity using biomass as fuel instead of oil and 
coal. The system is an example of regional cooperation in an effort 
to improve the environmental quality of the area. (AB) 
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30121 (ANL/CMT/CP-83637) Molten carbonate fuel cell 
with high power density. Krumpelt, M.; Roche, M.F.; Bloom, |.; 
Geyer, H.; Johnson, S. Argonne National Lab., IL (United States). 
[1994]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940883-5: Fuel 
cells '94, Morgantown, WV (United States), 17-19 Aug 1994). Or- 
der Number DE94017080. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is a doubling of the current density 
of the molten carbonate fuel cell (MCFC) from the present value of 
1600A/m* to 3200 A/m? and a similar increase in the volumetric 
power density. This project is linked to other projects concerning 
MCFCs (one on the multiply manifokded MCFCs, the other on 
lithium ferrate and lithium cobaltate cathodes for MCFCs). 


30122 (ANL/CMT/CP-—83638) Lithium ferrate and lithium 
cobaltate cathodes for molten carbonate fuel cells. Krumpett, 
M.; Roche, M.; Bloom, |.; Indacochea, J.E.; Kucera, G. Argonne 
National Lab., IL (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940883-3: Fuel cells '94, Morgantown, WV 
(United States), 17-19 Aug 1994). Order Number DE94017079. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to develop cathodes for the 
molten carbonate fuel cells (MCFC) having a _ performance 
approaching that of the lithiated nickel oxide cathode and a signifi- 
cantly greater life, particularly in pressurized MCFCs. To meet this 
objective, cathodes containing either doubly doped lithium ferrate 
or lithium cobaltate are being developed. In this project, the au- 
thors are optimizing the composition, microstructure, and loading 
density of the doubly doped lithium ferrate cathode and the lithium 
cobaltate cathodes. 


30123 (ANL/CMT/CP-83647) Pitting corrosion of alu- 
minized seals in molten carbonate fuel cells. Krumpelt, M.; 
Roche, M.F.; Bloom, |. Argonne National Lab., IL (United States). 
[1994]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940883—4: Fuel 
cells '94, Morgantown, WV (United States), 17-19 Aug 1994). Or- 
der Number DE94017675. Source: OSTI; NTIS; GPO Dep. 
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The objective of this research is to gain a better understanding 
of the corrosion of the aluminized type 316 stainless steel em- 
ployed in the seal areas of the molten carbonate fuel cell. The 
seals are formed between the aluminized Type 316 SS surface 
and the electrolyte (generally a mixture of molten alkali carbonates 
and lithium aluminate). 


30124 (ANL/CMT/CP-—83649) Multiply manifoided molten 
carbonate fuel cells. Krumpelt, M.; Roche, M.F.; Geyer, H.K.; 
Johnson, S.A. Argonne National Lab., IL (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract W-31109-ENG-38. (CONF-940883-1: Fuel 
cells '94, Morgantown, WV (United States), 17-19 Aug 1994). Or- 
der Number DE94017074. Source: OSTI; NTIS; GPO Dep. 

This study consists of research and development activities re- 
lated to the concept of a molten carbonate fuel cell (MCFC) with 
multiple manifolds. Objective is to develop an MCFC having a 
higher power density and a longer life than other MCFC designs. 
The higher power density will result from thinner gas flow channels; 
the extended life will result from reduced temperature gradients. 
Simplification of the gas flow channels and current collectors may 
also significantly reduce cost for the multiply manifokded MCFC. 


30125 (ANL/CMT/CP-83784) Sealant materials for the solid 
oxide fuel cell. Krumpelt, M.; Kumar, R.; Bloom, |.; Ley, K. Ar- 
gonne National Lab., IL (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940883-2: Fuel cells '94, Morgantown, WV 
(United States), 17-19 Aug 1994). Order Number DE94017073. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to develop sealing materials for 
solid oxide fuel cells (SOFCs). A suitable sealant must form strong, 
dense bonds with SOFC components, be chemically stable and 
mechanically compatibie with the components at the operating tem- 
perature and over the temperature range of interest, be chemically 
stable in the operating environment of the SOFC (i.e. Hp and H2O 
on the anode side, O2 on the cathode side), and must be electri- 
cally insulating. 


30126 (DOE/PC/93219-T2) Novel carbon-ion fuel cells: 
First quarterly technical progress report, January-March 1994. 
Cocks, F.H.; LaViers, H. Duke Univ., Durham, NC (United States). 
Dept. of Mechanical Engineering and Materials Science. 19 Apr 
1994. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-93PC93219. Order Number DE94017390. 
Source: OSTI; NTIS; GPO Dep. 

Apparatuses are being constructed to create pressed and sin- 
tered rare-earth carbide pellets for carbon-ion conduction testing. 
Attempts were made to determined the temperature of crystalline 
phase transformation of the CeC. and LaC2 where they change 
from the alpha CaC> structure to the beta CaF. structure. 
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30127 (DOE/CH/10093-295) Tomorrow’s energy today. US- 
DOE Assistant Secretary for Energy Efficiency and Renewable 
Energy, Washington, DC (United States). Apr 1994. 141p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. Order Number DE94006860. Source: OSTI; 
NTIS; GPO Dep. 

This book presents the 50 award-winning projects in energy effi- 
ciency and renewable energy technologies that were selected for 
the Department's 1994 National Awards Program for Energy Effi- 
ciency and Renewable Energy. 


30128 (LCHS-A-3-R-3) Kitchens, living environment and 
household energy in Vietnam: Report of the Urban Building 
and Energy Project and the Seminar in Lund. Lund Univ. 
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(Sweden). Lund Centre for Habitat Studies. 1993. 150p. (CONF- 
9304258-: Kitchens, living environment and household energy in 
Vietnam, Lund (Sweden), 27-30 Apr 1993). Order Number 
DE94790783. Source: OSTI; NTIS. 

The project is a cooperation between the Lund Centre for Habi- 
tat Studies and the Hanoi Architectural Institute. 

This report presents the project Urban Building and Energy 
started in 1990 within the SIDA-SEI cooperation Energy, Environ- 
ment and Development. These findings were presented at a 
seminar Kitchen, Living Environment and Household Energy; Activ- 
ities carried out and future actions, held in Lund, April 27-30, 1993. 
The project is a cooperation between the Lund Centre for Habitat 
Studies (LCHS) and the Hanoi Architectural Institute (HAI). In 1990 
work on kitchen and urban housing design was incorporated in the 
programme Energy, Environment and Development between SEl 
and SIDA. This report focuses on the latest phase. Separate ab- 
stracts have been prepared for two of the 23 papers presented 


3201 Buildings 
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30129 (BNL-52426) Office of Building Technologies evalu- 
ation and planning report. Pierce, B. Brookhaven National Lab.., 
Upton, NY (United States). Jun 1994. 127p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94015829. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Office of Building Tech- 
nologies (OBT) encourages increased efficiency of energy use in 
the buildings sector through the conduct of a comprehensive re- 
search program, the transfer of research results to industry, and 
the implementation of DOE's statutory responsibilities in the build- 
ings area. The planning and direction of these activities require the 
development and maintenance of database and modeling capabil- 
ity, as well as the conduct of analyses. This report summarizes the 
results of evaluation and planning activities undertaken on behalf 
of OBT during the past several years. It provides historical data on 
energy consumption patterns, prices, and building characteristics 
used in OBT's planning processes, and summaries of selected re- 
cent OBT analysis activities. 


30130 (BNL-—60512) Quantification of hood effectiveness 
and entrained subsurface air in a Seattle Hospital. Dietz, R.N.; 
Goodrich, R.W. Brookhaven National Lab., Upton, NY (United 
States). May 1994. 66p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Order Number 
DE94016805. Source: OSTI; NTIS; GPO Dep. 

An underground 3-story wing of a hospital having problems with 
sewer air odors was tested with perfiuorocarbon tracer (PFI) tech- 
nology to quantify the performance of the mechanical ventilation 
system and determine the extent of sewer air entrainment and 
chemical hood effectiveness. 


30131 (CONF-9404166—, pp. 95-108) Evaluating programs 
to reduce building sector energy consumption: Bulgaria’s first 
steps. Sutkowski, L.; Russo, R.; Genchev, Z. USDOE, Washing- 
ton, DC (United States). [1994]. From Conference-on alternatives 
for pollution control from coal-fired low emission sources; Plizen 
(Czech Republic); 26-28 Apr 1994. In Conference on alternatives 
for pollution control from coal-fired low emission sources, Pizen, 
Czech Republic. 373p. Order Number DE94015592. Source: 
OSTI; NTIS; GPO Dep. 

Bulgaria, like other East European nations, is making the difficult 
transition from a centrally planned to a market economy. This eco- 
nomic transformation requires policy, institutional, and market 
reforms. The objectives of this project are to promote and support 
the development of indigenous capabilities in Bulgaria to formulate, 
evaluate and implement policies and programs to reduce energy 
consumption in the building sector. Electrotek is working with the 
recently established Bulgarian Energy Efficiency Foundation (EnEf- 
fect), and their subcontractors, to understand and develop policy/ 
program evaluation capabilities and methodologies, and to evaluate 
a number of selected programs in the municipality of Gabrovo. This 
paper presents the progress to date, and identifies the significant 
issues that have been addressed during the course of the work. 





30132 (CONF-9404166-, pp. 245-254) Energy efficiency: A 
new energy source demand-side analysis in Pizen and Cesky 
Krumlov. Zeman, J.; Polasek, F.; Popelka, A.; Pys, M.; Secrest, T. 
USDOE, Washington, DC (United States). [1994]. From Confer- 
ence on alternatives for pollution control from coal-fired low 
emission sources; Plzen (Czech Republic); 26-28 Apr 1994. In 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Plzen, Czech Republic. 373p. Order Number 
DE94015592. Source: OSTI; NTIS; GPO Dep. 

This paper presents a revolutionary approach to assessing op- 
tions for developing municipal district heating systems, applied in 
the Czech Republic for the first time in the projects sponsored by 
US AID in Pizen and Cesky Krumlov. The authors describe the 
structure of this type of project, the new method used for analysis, 
and the findings of the study. 


30133 (CONF-940893-2) Gas heat pumps are coming: But 
by a different name. Hughes, P.J. Oak Ridge National Lab., TN 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Sum- 
mer conference on energy efficiency in buildings; Monterey, CA 
(United States); 29 Aug - 3 sep 1994. Order Number DE94018115. 
Source: OSTI; NTIS; GPO Dep. 

Gas heat pumps are coming, but by a different name. The man- 
ufacturers have elected not to call these products ‘heat pumps” 
because advertising by gas distributors has been so effective at 
associating the term ‘air-source heat pump” with cold blowing air. 
Nonetheless, gas-fired air-source heat pumps of the engine-driven 
and absorption types will be marketed starting in 1994 and in 
1997, respectively, according to current plans. This paper identifies 
the generic participants that have been and will be involved in the 
gas heat pump deployment effort, and it reviews the underlying 
forces that caused (or likely will cause) those participants to act as 
they do. The participants include technology developers; the heat- 
ing, ventilation, and air-conditioning (HVAC) industry; the utility 
industry; and state utility regulators. The driving forces include the 
drifting of unitary HVAC products toward a commodity-like status, 
the decline of the domestic component of global HVAC markets, 
the restructuring of the HVAC and gas utility industries, the antici- 
pated restructuring of the electric utility industry, the strengths and 
weaknesses of gas distributors, and state utility regulation. Also re- 
viewed are technology status, manufacturer commitments, and 
timetables for introducing products. The road to widespread do- 
mestic market acceptance of gas heat pumps will likely be very 
different from that experienced by electric heat pump manufactur- 
ers in the 1950s and 1960s. 


30134 (DOE/CE/23810-38D) ARTI Refrigerant Database. 
Calm, J.M. (Calm (James M.), Great Falls, VA (United States)). 
Calm (James M.), Great Falls, VA (United States); Air-Conditioning 
and Refrigeration Technology Inst., Inc., Arlington, VA (United 
States). 27 May 1994. 210p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91CE23810. Order Num- 
ber DE94013666. Source: OSTI; NTIS; GPO Dep. 

The Refrigerant Database consolidates and facilitates access to 
information to assist industry in developing equipment using alter- 
native refrigerants. The underlying purpose is to accelerate phase 
out of chemical compounds of environmental concem. 


30135 (DOE/CE/23810-42) Materials compatibility and iu- 
bricants research on CFC-refrigerant substitutes: Quarterly 
MCLR program technical progress report, 1 April 1994-30 
June 1994. Szymurski, S.R.; Hawley, M.; Hourahan, G.C.; Godwin, 
D.S. Air-Conditioning and Refrigeration Technology Inst., Inc., Ar- 
lington, VA (United States). Aug 1994. 81p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91CE23810. 
Order Number DE94018414. Source: OSTI; NTIS; GPO Dep. 

The Materials Compatibility and Lubricants Research (MCLR) 
program supports critical research to accelerate the introduction of 
CFC and HCFC refrigerant substitutes. The MCLR program 
addresses refrigerant and lubricant properties and materials com- 
patibility. The primary elements of the work include data collection 
and dissemination, materials compatibility testing, and methods 
development. The work is guided by an Advisory Committee con- 
sisting of technical experts from the refrigeration and 
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air-conditioning industry and government agencies. The Air- 
Conditioning and Refrigeration Technology Institute, Inc., (ARTI) 
manages and contracts multiple research projects and a data col- 
lection and dissemination effort. Detailed results from these projects 
are reported in technical reports prepared by each subcontractor. 


30136 (DOE-EE-0019) Rebuilding your flooded home: 
Guidelines for incorporating energy efficiency. USDOE Assis- 
tant Secretary for Energy Efficiency and Renewable Energy, 
Washington, DC (United States). Office of the Deputy Assistant 
Secretary for Building Technologies. May 1994. 36p. Sponsored by 
USDOE, Washington, DC (United States). Source: OSTI (Free of 
Charge). 

Repairs to your flood-damaged home can add energy efficiency 
at the same time you address pressing structural needs, mainly by 
replacing and upgrading insulation in walls and floors, and check- 
ing your foundation for flood damage. Many energy efficiency 
options are available to you today that may not have been widely 
available when you built your house even if that was only a few 
years ago. Cost-effectiveness depends on several factors, includ- 
ing cost of fuel and materials, efficiency levels of the structure and 
components, and climate. This booklet offers some general tips to 
improve the efficiency of your home’s shell and equipment. Addi- 
tional information on any issue covered in this booklet is available 
from various agencies within or near your community, including 
your state energy office, local community action agency, utilities, 
Red Cross and Federal Emergency Management Agency (FEMA) 
offices. 


30137 (DOE/EIA-0246(92)) Commercial Bullidings Charac- 
teristics, 1992. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 29 Apr 1994. 450p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94012131. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Commercial Buildings Characteristics 1992 presents statistics 
about the number, type, and size of commercial buildings in the 
United States as well as their energy-related characteristics. These 
data are collected in the Commercial Buildings Energy Consump- 
tion Survey (CBECS), a national survey of buildings in the 
commercial sector. The 1992 CBECS is the fifth in a series con- 
ducted since 1979 by the Energy Information Administration. 
Approximately 6,600 commercial buildings were surveyed, repre- 
senting the characteristics and energy consumption of 4.8 million 
commercial buildings and 67.9 billion square feet of commercial 
floorspace nationwide. Overall, the amount of commercial 
floorspace in the United States increased an average of 2.4 percent 
annually between 1989 and 1992, while the number of commercial 
buildings increased an average of 2.0 percent annually. 


30138 (DOE/FTR-94005807) Meetings between the United 
States and France concerning green technology and new stan- 
dards for bulidings and energy issues: Foreign trip report, 
December 4-10, 1993. Divone, L. (USDOE, Washington, DC 
(United States)); Patton, D.; Maxman, S.; Franta, G.; Morse, F. Na- 
tional Renewable Energy Lab., Golden, CO (United States). 20 Jan 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC36-83CH10093. Order Number 
DE94005807. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The second meeting of the US and French on the subject of 
Buildings, Energy, and Environment was held December 7-8, 
1993, at Sophia Antipolis, France. 


30139 (FVU-FU-93-14) Sorption/compression heat pump. 
Ammonia/water as working fluid. Torstensson, H. Fjaerrvaer- 
meutveckling FVU AB, Nykoeping (Sweden). 15 Oct 1993. 39p. (In 
Swedish). Project BFR 900670-9. Order Number DE94790812. 
Source: OSTI; NTIS. 

The necessary pleasing out of CFCs has brought back ammonia 
as a working fluid in heat pump technology. The disadvantage with 
ammonia is its toxicity and its relatively high working pressure. 
These disadvantages can be reduced if ammonia is combined with 
water in a binary working fluid. This report describes the advan- 
tages of this binary working fluid in the sorption/compression heat 
pump cycle. 21 refs, 4 figs, 4 tabs 
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30140 (FVU-FU-93-16) Sorption/compression heat pump. 
Parameter studies. Torstensson, H. Fjaerrvaermeutveckling FVU 
AB, Nykoeping (Sweden). 15 Oct 1993. 30p. (In Swedish). Project 
BFR 900670-9. Order Number DE94790813. Source: OSTI; NTIS. 

The results indicate that the heat pump works most efficiently 
with high ammonia content (>60 %), great temperature difference 
between evaporator and condenser (70-80 degrees C in the work- 
ing fluid circuit), great temperature fluctuations (>20 degrees C) 
and a pressure ratio over the compressor of around 5. 4 refs, 10 
figs, 5 tabs 


30141 (FVU-FU-93-17) SKVP - system optimization. Back- 
man, L.; Nowacki, J. E. Fjaerrvaermeutveckling FVU AB, 
Nykoeping (Sweden). 30 Sep 1993. 16p. (In Swedish). Project BFR 
900670-9. Order Number DE94790814. Source: OSTI; NTIS. 

The lack of specialized components for the sorption-compression 
cycle means that it so far is necessary to use standard compo- 
nents optimized for freons. This report aims at describing the most 
efficient combination of components for the sorption-compression 
system and to give a cost estimation for the system as well as an 
estimation of the pay-off time. 11 figs 


30142 (FVU-FU—93-18) Sorption/compression heat pump. 
Development at Studsvik, Sweden. Torstensson, H. Fjaerrvaer- 
meutveckling FVU AB, Nykoeping (Sweden). Oct 1993. 57p. (in 
Swedish). Project BFR 871232-5; BFR 900670-9. Order Number 
DE94790823. Source: OSTI; NTIS. 

A freon free sorption/compression heat pump has been con- 
structed and tested. Ammonia/water is used as working fluid, 
without deleterious influence on the ozone layer or contribution to 
the greenhouse effect. The plant was constructed with internal heat 
exchange and only one circulation circuit in which both gas and 
fluid are forwarded by the compressor. This means that no fluid 
pump is needed and that there is no mixing losses between hot 
gas and the fluid. The system was tested for 600 hours. No signifi- 


cant changes in coefficient of performance or in capacity were 
found. 24 refs, 19 figs 


30143 (KTH-IT-M-31) Computer simulation of particle de- 
position in ventilating duct systems. Wallin, O. Royal Inst. of 
Tech., Stockholm (Sweden). Div. for Building Services Engineering. 
Apr 1994. 162p. Project BFR 900098-2. Order Number 
DE94790833. Source: OSTI; NTIS. 

A considerable decline in flow rates may occur in ventilating sys- 
tems exposed to particle contaminated air. By numerous in situ 
measurements in apartment houses regarding duct cleaning, the 
need for regular maintenance has been clearly demonstrated. In 
order to better understand the fouling process in duct systems and 
facilitate predictions of the deposition rate, a computer simulation 
program has been developed. Validated physical models and em- 
pirical relations for the particle deposition processes and airflow 
resistances have been adopted. The deposition mechanisms ac- 
counted for are the combined effect of Brownian movement and 
turbulent deposition, and sedimentation in straight duct sections 
and impaction in bends. In the implementation a few simplifications 
were introduced, such as fully developed turbulent flow at the en- 
trance section of each individual flow resistance, and definition of 
an equivalent particle size for polydisperse aerosols with deposition 
mechanisms included. Satisfactory performance of the iterative 
solution method regarding the nonlinear equation set has been ob- 
tained, since high accuracy is maintained concerning start value 
predictions as well as each element of the residual vector. The 
simulation concept has been controlled and justified by comparison 
with laboratory observations on simple aerosol transport lines. Ex- 
amples of the fouling process in exhaust air systems as well as a 
simplified supply air system are given. Among the findings deter- 
mined, the most important parameters regarding deposition rates 
are: flow velocity, i.e. selection of duct diameters, growth of the in- 
ternal roughness in ducts, particle size and concentration. Through 
computer runs all individual factors for particle deposition can be 
Studied for systems exposed to heavily as well as modestly con- 
taminated air. 83 refs, 54 figs, 20 tabs 


30144 


(LBL-35254) Dirt depreciation of compact fluores- 
cent lamp downlights. Siminovitch, M.; Hamilton, A.; Zhang, 
Chin; Verderber, R. Lawrence Berkeley Lab., CA (United States). 
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Aug 1993. 6p. Sponsored by USDOE, Washington, DC (United 
States);California Energy Resources Conservation and Develop- 
ment Commission, Sacramento, CA (United States). DOE Contract 
AC03-76SF00098 AC07-76ET10723. 500-89-088. (CONF- 
9310285—4: Institute of Electrical and Electronic Engineers-Industry 
Applications Society (IEEE-IAS) annual meeting, Ontario (Canada), 
2-8 Oct 1993). Order Number DE94014912. Source: OSTI; NTIS; 
GPO Dep. 

An experimental protocol and apparatus was developed to as- 
sess the relative differences in dirt depreciation between vented 
and unvented compact fluorescent recessed downlights under sim- 
ulated conditions. A simulated plenum/ceiling chamber is designed 
to expose both vented and unvented fixtures simultaneously to a 
controlled dust environment over an extended period of time. Ex- 
perimental data shows that the unvented fixture depreciated faster 
over time due to dust exposure than the vented fixture. 


30145 (LBL-35412) Developing integrated envelop and 
lighting systems for commercial buildings. Lee, E.S.; Selkowitz, 
S.E.; Rubinstein, F.M.; Klems, J.H.; Beltran, L.O.; DiBartolomeo, 
D.L.; Sullivan, R. Lawrence Berkeley Lab., CA (United States). Mar 
1994. 6p. Sponsored by USDOE, Washington, DC (United 
States);California Inst. for Energy Efficiency, Berkeley, CA (United 
States). DOE Contract AC03-76SF00098. (CONF-9406134—3: SO- 
LAR ‘94: American Solar Energy Society conference, San Jose, 
CA (United States), 25-30 Jun 1994). Order Number DE94014964. 
Source: OSTI; NTIS; GPO Dep. 

integrated envelope and lighting systems achieve significant 
energy, peak demand, and cost savings over typical component- 
by-component design practice by leveraging the interactive energy 
balance between electric lighting energy use and cooling due to 
lighting and solar radiation. We discuss how these savings can be 
achieved using conventional glazing and lighting components by 
taking an integrated systems design approach. We describe inte- 
grated dynamic envelope and lighting systems, currently under 
development, that actively achieve this energy balance through the 
use of intelligent control systems. We show how prototypical 
daylighting systems can be used to increase the efficacy and distri- 
bution of daylight throughout the space for the same or less 
glazing area as a typical window, while achieving greater energy 
savings with increased visual comfort. Energy performance simula- 
tions and field tests conducted to date illustrate significant energy 
savings, peak demand reductions, and potential practical imple- 
mentation of these proposed systems. 


30146 (LBL-35514) Proceedings of the workshop on cool 
building materials. Akbari, H. (Lawrence Berkeley Lab., CA 
(United States)); Fishman, B.; Frohnsdorff, G. Lawrence Berkeley 
Lab., CA (United States). Apr 1994. 73p. Sponsored by USDOE, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940273—: Cool building materials workshop, Washington, 
DC (United States), 28 Feb 1994). Order Number DE94016865. 
Source: OSTI; NTIS; GPO Dep. 

The Option 9, Cool Communities, of the Clinton-Gore Climate 
Change Action Plan (CCAP) calls for mobilizing community and 
corporate resources to strategically plant trees and lighten the sur- 
faces of buildings and roads in order to reduce cooling energy use 
of the buildings. It is estimated that Cool Communities Project will 
potentially save over 100 billion kilowatt-hour of energy per year 
corresponding to 27 million tons of carbon per year by the year 
2015. To pursue the CCAP's objectives, Lawrence Berkeley Labo- 
ratory (LBL) on behalf of the Department of Energy and the 
Environmental Protection Agency, in cooperation with the Building 
and Fire Research Laboratory of the National Institute of Standards 
and Technology (NIST), organized a one-day meeting to (1) 
explore the need for developing a national plan to assess the tech- 
nical feasibility and commercial potential of high-albedo (“cool”) 
building materials, and if appropriate, to (2) outline a course of ac- 
tion for developing the plan. The meeting took place on February 
28, 1994, in Gaithersburg, Maryland. The proceedings of the con- 
ference, Cool Building Materials, includes the minutes of the 


conference and copies of presentation materials distributed by the 
conference participants. 





30147 (NEI-DK-1611) Common basic measurements in the 
IEA Task 13 houses. Saxhof, B.; Wittchen, K.B. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Feb 1993. 8p. Contract ENS-1213/91-0007. Order Number 
DE94790717. Source: OSTI; NTIS. 

EFP-91. 

As agreed upon at the Task 13 Monitoring Workshop in Kander- 
steg, Switzerland, September 1991, some common tests and 
measurements have to be carried out in all the IEA task 13 
houses, in order to be able to compare the houses to a certain ex- 
tent. This comparison of the houses is desirable as the houses will 
be totally different and even built in different climate zones. Sug- 
gestions and proposals have been invited also from teams that are 
not building and monitoring a Task 13 house, as their experience 
from other projects make a valuable contribution to this subtask, 
"Subtask B: Testing and Data Analysis”. A first draft of this little 
document was presented at the Kandersteg Workshop, and revi- 
sions have been discussed at the succeeding Task 13 Experts’ 
Meetings, resulting in this final version. (au) 


30148 (NEI-DK-1622) Optimization of major house stations 
for district heating, based on performance testing. Energiminis- 
teriets Forskningsudvalg for produktion og fordeling af el og varme. 
Fjernvarme og produktion af el og varme. Svendsen, B. (Danakon 
a/s (Denmark)); Libing Yang; Boehm, B.; Poulsen, H.; Lindegaard- 
Andersen, A.; Christiansen, J. Danakon A/S, Taastrup (Denmark); 
Danmarks Tekniske Univ., Lyngby (Denmark). Lab. for Varme- og 
Klimateknik; Danmarks Tekniske Univ., Lyngby (Denmark). Fysisk 
Inst.; Krueger, |. Corrosion A/S, Soeborg (Denmark). Jun 1994. 
102p. (In Danish). Contract ENS-1323/91-0008. Order Number 
DE94790716. Source: OSTI; NTIS. 

EFP-91. 

The series of tests have taken place in two approximately identi- 
cal apartment blocks in Broendby. Two district heating house 
stations with different domestic hot water systems were con- 
structed. In block | the domestic hot water system was constructed 
as a traditional paralle! coupling system, i.e. loading type system. 
In block Il the domestic hot water system was constructed as a 
two-stage coupling system, which could be operated in two modes 
according to a simple change: one is the accumulate tank used as 
a once-through type tank; the other is the accumulate tank used as 
a loading type tank. The tests have been divided in following par- 
tial tests: reduced supply temperature, comparing configurations, 
electrolysis, physical water treatment and supplementary tests. 
Measurements were collected by data loggers and currently 
printed/plotted out to be able to follow the development of the test. 
(au) (14 refs.) 


30149 (NYSERDA-94-6) Instrumented audits technology 
transfer project: Final report. Kinney, L.F. Synertech Systems 
Corp., Syracuse, NY (United States). Dec 1993. 133p. Sponsored 
by New York State Energy Research and Development Authority, 
Albany, NY (United States). Source: OSTI; New York State Energy 
Research and Development Authority, Two Rockefeller Plaza, Al- 
bany, NY 12223. 

This report summarizes a research and development project to 
implement the Targeted Investment Protocol System (TIPS) in the 
Weatherization Program in New York State. TIPS assists profes- 
sionally trained people use instrumented audits to enhance 
program cost effectiveness. TIPS adjusts weatherization invest- 
ments in the light of before-weatherization consumption indicators 
and uses professionally-trained technicians, instrumented audit pro- 
cedures, a decision tree, and advanced weatherization tactics to 
enhance program cost-effectiveness. The project involved the de- 
velopment of a range of training aids, including an extensive 
training notebook and video, hands-on training with two dozen sub- 
grantee agencies, the development of an extensive software 
package, and the analysis of savings and costs associated with 
weatherizing dwellings using TIPS procedures. Based on an analy- 
sis of 187 weatherization jobs accomplished by 13 agencies which 
used the TIPS methodology, mean weather-normalized first-year 
savings of heating energy (HNAS) was 45.5 million Btus per year, a 
34 percent energy usage reduction, at an average total job cost (in- 
cluding energy, health, safety and repair measures) of $1932. This 
compares to 224 weatherization jobs accomplished by 14 agencies 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3201 Bulldings 


which did not use the TIPS methodology where the HNAS was 
32.2 million Btus per year, a 25 percent energy usage reduction, 
and the average job cost was $1835. The techniques introduced in 
this project allowed for quantitative analysis of key aspects of en- 
ergy related program goals. It was found that normalized annual 
savings increased with larger initial consumption, verifying that sav- 
ings follows waste. Additionally, on average, agencies using TIPS 
tactics achieved greater heating energy savings while at the same 
time spending less per million Btu of energy saved, validating the 
targeted investment process introduced by this project. 


30150 (ORNL/CON-331) Patterns of impact in the weather- 
ization assistance program: A closer look. Berry, L.G.; Brown, 
M.A. Oak Ridge National Lab., TN (United States). Jun 1994. 
217p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE94017424. 
Source: OSTI; NTIS; GPO Dep. 

In 1990, the US Department of Energy (DOE) initiated a nation- 
wide evaluation of the Weatherization Program. The second phase 
of the Single-Family Study, which is the subject of this report, is 
part of this coordinated evaluation effort. In the first chapter the 
goals and overall design of the study are presented. Chapter 2 dis- 
cussed methodology, the sample selection process, and data 
collection procedures. The following chapters (3, 4, and 5) com- 
pare the four sets of comparison groups. In Chapter 3, the results 
of extensive descriptions and measurements of dwelling character- 
istics, and of blower door, heating system efficiency, and carbon 
monoxide (CO) tests are compared for control, weatherized, and 
treated dwellings. In Chapter 4, characteristics of weatherized 
dwellings with especially high versus those with especially low en- 
ergy savings are examined. Dwelling characteristic, the presence 
and amounts of specific weatherization measures, and occupant 
characteristics and behaviors are examined as factors that may ex- 
plain variations in energy savings. Chapter 5 presents comparisons 
of pairs of higher- versus lower-savings agencies in each of sev- 
eral climate regions. These comparison examined differences in 
housing stocks, service delivery procedures, weatherization mea- 
sures installed, and allocation of agency funds. The focus here is 
on the identification of more and less effective weatherization prac- 
tices and of promising future directions for the Program. This report 
adds to the earlier one by comparing the practices of lower-savings 
agencies with those of the higher-saving ones. Chapter 6 com- 
pares occupant perceptions of comfort, health, safety, and energy 
affordability for the weatherized versus control group clients, for the 
high- versus low-saving dwellings, and the higher-versus lower- 
saving agencies. Chapter 7 summarizes this study’s findings and 
presents recommendations. 


30151 (PNL—10063) Energy standards and model codes 
development, adoption, implementation, and enforcement. 
Conover, D.R. Battelle Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94018792. Source: OSTI; NTIS; GPO Dep. 

This report provides an overview of the energy standards and 
model codes process for the voluntary sector within the United 
States. The report was prepared by Pacific Northwest Laboratory 
(PNL) for the Building Energy Standards Program and is intended 
to be used as a primer or reference on this process. Building stan- 
dards and model codes that address energy have been developed 
by organizations in the voluntary sector since the early 1970s. 
These standards and model codes provide minimum energy- 
efficient design and construction requirements for new buildings 
and, in some instances, existing buildings. The first step in the pro- 
cess is developing new or revising existing standards or codes. 
There are two overall differences between standards and codes. 
Energy standards are developed by a consensus process and are 
revised as needed. Model codes are revised on a regular annual 
cycle through a public hearing process. In addition to these overall 
differences, the specific steps in developing/revising energy stan- 
dards differ from model codes. These energy standards or model 
codes are then available for adoption by states and local govern- 
ments. Typically, energy standards are adopted by or adopted into 
model codes. Model codes are in turn adopted by states through 
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either legislation or regulation. Enforcement is essential to the im- 
plementation of energy standards and model codes. Low-rise 
residential construction is generally evaluated for compliance at the 
local level, whereas state agencies tend to be more involved with 
other types of buildings. Low-rise residential buildings also may be 
more easily evaluated for compliance because the governing re- 
quirements tend to be less complex than for commercial buildings. 


30152 (PNL-SA-24510) Cleaning up: An efficient approach 
for estimating showerhead savings. Warwick, W.M. (Pacific 
Northwest Lab., Richland, WA (United States)); Hickman, C. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940893-6: Summer confer- 
ence on energy efficiency in buildings, Monterey, CA (United 
States), 29 Aug - 3 sep 1994). Order Number DE94018453. 
Source: OSTI; NTIS; GPO Dep. 

Determining energy savings resulting from the installation of 
energy-efficient showerheads has been attempted using a variety 
of methods. Household-level results from previous methods range 
from 0 to 2000 kWh of annual savings. The Bonneville Power Ad- 
ministration (Bonneville), through Pacific Northwest Laboratory 
(PNL), has recently developed a showerhead savings estimation 
method which we believe is superior to any that have preceded it. 
This improved method takes into account all major variables that 
impact savings. The result is a user-friendly algorithm that will ben- 
efit any utility attempting to balance its energy resource portfolio. 
The PNL energy savings method was developed as a result of two 
studies. The first study involved sub-metering 85 homes that are 
geographically dispersed throughout Bonneville’s service territory. 
In each of these homes water heating energy use was recorded for 
one year prior to and one year after energy-efficient showerheads 
were installed. Water flow rates were also recorded in the showers 
of each home before and after replacing the existing showerhead 
with an energy-efficient showerhead. Other characteristics were 
also recorded, including water pressure, demographics, and age of 
home. The second study involved laboratory testing of all of the 
showerhead brands and models rated at 2.0 and 2.5 gallon per 
minute (gpm) offered through Bonneville’s showerhead program. 
These tests were performed at 12 different pressure settings. 
Within the pages of this paper resides the most comprehensive 
method for determining energy savings from efficient showerheads 
to date. Key factors found to have the greatest impact on savings— 
pre-existing showerhead flow rates, the flow rate of the efficient 
unit, and the fraction of showerheads replaced in each participant 
home—are also discussed. 


30153 (SP-94-01) Performance tests of air source heat 
pumps under frosting conditions. Quality of results. Fahlen, P. 
Swedish National Testing and Research Inst., Boraas (Sweden). 
1994. 338p. Order Number DE94790810. Source: OSTI; NTIS. 
This report focuses on the analysis of uncertainties in measure- 
ments regarding air-source heat pumps. The principles 
recommended by the Western European Calibration Conference 
are applied and the generated information is condensed in the 
form of uncertainty budgets. The general conclusion of the analysis 
is that the method of determining frost mass by continuous 
weighing and frost density by inference from pressure drop consid- 
erations, has the potential to produce results with an accuracy on a 
par with the best previously used techniques to investigate frosting 
and defrosting phenomena. Furthermore, the methodology has the 
distinct advantage of yielding on-line measuring possibilities and 
being much less time consuming than traditional techniques. The 
primary contribution to the uncertainty of measurement derived 
from faulty installation of sensors and uncertainties regarding the 
representativity of the sensor locations. Calibration errors were 
made negligible, and in most cases random errors could be made 
negligible by accurate control of the operating conditions. However, 
it was noted that the choice not to control the secondary coolant 
temperature, in order to simulate the behaviour of a real coil under 
frosting conditions, produced a random uncertainty substantially 
larger than the systematic uncertainty. The results also indicate 
that the rate of frost growth increases very rapidly at humidity con- 
ditions close to saturation and with large specific cooling loads. 
Regarding defrost control, the difference in temperature between 
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the inlet air and some characteristic position in the coil shows bet- 
ter agreement with an optimal control strategy than do methods 
based on pressure difference, air velocity, phase angle or power 
input to the fan motor. 111 refs, 136 figs, 113 tabs 


30154 (SP-94-12) Energy losses in detached houses at 
given criteria for thermal comfort. Methodology for evaluation 
of the influence from difterent heating systems. Johansson, 
Christer. Swedish National Testing and Research Inst., Boraas 
(Sweden). 1994. 71p. (In Swedish). Order Number DE94790824. 
Source: OSTI; NTIS. 

This report presents a methodology for evaluation of the thermal 
indoor climate and the energy losses in detached houses. Some 
fundamental principles for the heat balance of buildings and of 
man are described, as well as different methods for measurement 
and evaluation of the thermal indoor climate. Different measuring 
techniques are commented on. A method is suggested for determi- 
nation of energy losses that takes in to account the actual 
distribution of temperatures caused by the heating system. Deter- 
mination of energy losses also takes into account that criteria for 
thermal comfort should be fulfilled. The use of the method is 
demonstrated on different heating systems. Their efficiencies of 
heat emission are determined as well as the boundary thermal re- 
sistances at internal surfaces. The results show that real energy 
losses could be more than 10% higher than expected from tradi- 
tional calculations with fixed design values for internal air 
temperature and internal boundary thermal resistance. This dis- 
crepancy decreases in buildings with higher level of insulation. A 
study of three electric heating panels shows a difference in energy 
losses of 6%. The best result is shown by an enclosed heater 
which has a high degree of heat transfer by radiation. A compari- 
son between heated ceiling, warm air heating and an enclosed 
heating panel shows that energy losses are the same for the three 
systems. 20 refs, 2 figs, 47 tabs 


3202 Transportation 
Refer also to citation(s) 30113, 30146, 30189, 30220 


30155 (DOE/CE/15558-T2) Second quarter technical 
progress report for Thermally Modified Sand. Gilfilian Engineer- 
ing and Environmental Testing, Inc., Anchorage, AK (United 
States). 14 Jun 1994. 28p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG01-93CE15558. Order Num- 
ber DE94013379. Source: OSTI; NTIS; GPO Dep. 

The objective was to have the Alaska Department of Transporta- 
tion & Public Facilities Operation & Maintenance Section use 
Thermally Modified Sand (TMS) for treatment of icy state road- 
ways. The project included the evaluation on the workability of a 


large stockpile of TMS material left undisturbed throughout the 
1993/94 winter season. 


30156 (DOE/ID/13042-37, pp. 395-411) Disposal options for 
scrap tires. Lovell, C.W. (Purdue Univ., West Lafayette, IN (United 
States)). Idaho State Government, Boise, ID (United States). 1994. 
(CONF-9403128—: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Scrap tires have been a high profile waste because of improper 
disposal in the past. They have been mandated for use in crumb 
form in asphaltic pavements by Federal ISTEA legislation. In addi- 
tion, useful disposal options have been developed for shreds as a 
lightweight geomaterial for embankments or backfills. In these later 
cases, problems of excessive deformability may be countered by 
mixing with sand. Tires may also be reduced to basic constituents 
in a process known as pyrolysis. A principal byproduct of this pro- 
cess is an impure form of carbon black, which may be useful as a 
filler in asphaltic concrete. There are limited applications for whole 
tires in restraining structures, and for linkages of tire beads or tire 
sidewalls as reinforcing elements in soils. In addition, tires yield a 
high BTU return when burned. The paper summarizes research 
experiences of the author in research on scrap tires, and recom- 
mends future uses of these materials, particularly in highway 





applications. In a number of instances, use of the scrap rubber 
produces performance superior to or more economical than that for 
conventional materials. 15 refs., 7 figs., 3 tabs. 


30157 (LA-UR-94-1713) Transportation planning: A virtual 
reality. Bradley, J. (Johnson Controls, International (United 
States)); Hefele, J.; Dolin, R.M. Los Alamos National Lab., NM 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940797—1: Portland ITE district annual meeting, Portland, OR 
(United States), 10-13 Jul 1994). Order Number DE94014816. 
Source: OSTI; NTIS; GPO Dep. 

An important factor in the development of any base technology 
is generating it in such a way that these technologies will continue 
to be useful through systems upgrades and implementation philos- 
ophy metamorphoses. Base technologies of traffic engineering 
including transportation modeling, traffic impact forecasting, traffic 
operation management, emergency situation routing and re-routing, 
and signal systems optimization should all be designed with the 
future in mind. Advanced Traffic Engineering topics, such as Intelli- 
gent Vehicle Highway Systems, are designed with advanced 
engineering concepts such as rules-based design and artificial in- 
telligence. All aspects of development of base technologies must 
include Total Quality Engineering as the primary factor in order to 
succeed. This philosophy for development of base technologies for 
the County of Los Alamos is being developed leveraging the re- 
sources of the Center for Advanced Engineering Technology 
(CAET) at the Los Alamos National Laboratory. The mission of the 
CAET is to develop next-generation engineering technology that 
supports the Los Alamos National Laboratory's mission and to 
transfer that technology to industry and academia. The CAET’s 
goal is to promote industrial, academic, and government interac- 
tions in diverse areas of engineering technology, such as, design, 
analysis, manufacturing, virtual enterprise, robotics, telepresence, 
rapid prototyping, and virtual environment technology. The Center 
is expanding, enhancing, and increasing core competencies at the 


Los Alamos National Laboratory. The CAET has three major thrust 
areas: development of base technologies, virtual environment tech- 
nology applications, and educational outreach and training. Virtual 
environment technology immerses a user in a nonexistent or aug- 
mented environment for research or training purposes. Virtual 
environment technology illustrates the axiom, “The best way to 
learn is by doing.” 


30158 (NEI-DK-1615) Tax provisions in the transport sec- 
tor. Vol. 1: internalization and external costs of transport. 
Cowiconsult Raadgivende Ingenioerer A/S, Lyngby (Denmark). 
Feb 1994. 78p. Contract ENS-1243/91-0006. Order Number 
DE94790729. Source: OSTI; NTIS. 

EFP-91. 

This study comprises two parts. The first part is a discussion of 
important theoretical issues. These are issues related to the esti- 
mation of external costs and internalization of such costs. The 
second part presents an overview of empirical estimates of exter- 
nal transport costs. It is the objective of the study through these 
two parts to assess the possibilities for applying the internalization 
principle based on external cost estimates. The purpose of the 
present study can be expressed in the following objectives: to ex- 
amine the theoretical foundation for the internalization principle; to 
provide a status for assessments of the external costs of transport 
with the Danish road transport sector as an example. The purpose 
of the study is also to compare the best available estimates of the 
external costs with the present taxation of the Danish road trans- 
port sector. Here, it is important not to overlook the reservations 
regarding the estimates of external costs when comparing these 
with the present taxation structure. The main conclusion is that 
estimation of external costs, based on assessment of damage ef- 
fects, is not at the moment capable of providing a sufficiently solid 
base for recommending a new specific taxation structure. This 
question of uncertainty in cost estimates is primarily attached to air 
pollution and similar environmental effects while for infrastructure 
costs, accidents, and to some extent noise, the existing cost esti- 
mates are within a reasonable degree of certainty. Therefore the 
development of a strategy for improving on the estimation of the 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3202 Transportation 


difficult environmental costs seems as an important task for further 
analysis. (EG) (23 refs.) 


30159 (NEI-DK-1616) Tax provisions in the transport sec- 
tor. Vol. 2: Modelling demand response. The case of car 
choice. Cowiconsult Raadgivende Ingenioerer A/S, Lyngby (Den- 
mark). Feb 1994. 59p. Contract ENS-1243/91-0006. Order Number 
DE94790730. Source: OSTI; NTIS. 

EFP-91. 

The energy consumption and environmental effects of the use of 
passenger cars is the result of numerous interactions. One of these 
interactions is the subject of this report, namely the influence of 
taxes on the composition of the sale of new cars. It has been cho- 
sen to apply a so called nested logit model. The report will show 
that it is possible to estimate successfully such model on cross 
country car sales data. A high degree of statistical significance has 
been obtained and parameters have the expected sign and, gener- 
ally, the expected relative magnitude. It is remarkable that the 
parameter estimates were very stable and increased in significance 
as the data from other countries were added to the model. The 
cost of a car was divided into three components: investment cost, 
fixed yearly cost and variable kilometer cost. The main conclusion 
from the model is that variable costs matter more for the choice of 
car than do investment costs. Thus, given the level of car sales, 
variable costs is the main determinant of the composition. Of 
course, investment costs are important for determining the level of 
car sales. The model shows that a price increase on a particular 
car increases the sale of other cars of the same class more than 
twice as much as it increases the sale of cars in other classes. 
This means that an increase in, say, the price of petrol implies a 
shift of car sales in each class to the more energy efficient cars, 
while the shift between classes to the smaller cars is much less 
pronounced. The car choice model is a tool for (partially) analysing 
consumer responses to price changes. In the report, some exam- 
ples are given in the form of four scenarios. (EG) 


30160 (NYSERDA-94-12) New York state high-speed sur- 
face transportation study: Final report. New York State Energy 
Research and Development Authority, Albany, NY (United States); 
Parsons, Brinckerhoff, Quade and Douglas, Inc., New York, NY 
(United States). Aug 1994. 387p. Sponsored by New York State 
Energy Research and Development Authority, Albany, NY (United 
States). Source: OSTI; New York State Energy Research and De- 
velopment Authority, Two Rockefeller Plaza, Albany, NY 12223. 

In 1990, New York State Governor Mario M. Cuomo created an 
interagency task force under the leadership of Lt. Governor Stan 
Lundine to investigate the potential of high speed ground trans- 
portation (HSGT) systems. Building on information from previous 
agency activities, including consultant efforts contracted by the 
New York State Energy Research and Development Authority (NY- 
SERDA), the New York State Thruway Authority (NYSTA), and 
in-house analyses performed by New York State Department of 
Transportation (NYSDOT), the task force focused on the corridor 
between New York City and the Niagara Frontier. In December 
1991, NYSERDA issued a contract for a study of high speed 
ground transportation options for New York State. The study’s ob- 
jective was to assess potential rights-of-way, ridership, energy and 
environmental impacts, economic benefits, capital, operating, and 
maintenance costs, and financial viability of HSGT systems. This 
study builds upon and supplements previous and on-going HSGT 
activities conducted by the members of the interagency task force. 
These activities include: Maglev Technical and Economic Feasibil- 
ity Study (NYSERDA); Maglev Demonstration Site Investigation 
(NYSTA); and New York/Massachusetts High Speed Ground Trans- 
portation Study (NYSDOT). This study is intended to verify and 
refine previous information and analyses and provide supplemental 
information and insights to be used in determining if additional in- 
vestigation and activities involving HSGT are desirable for New 
York State. This study evaluates HSGT technologies capable of 
speeds significantly higher than those achieved with the present 
rail system. Three HSGT categories are used in this study: incre- 
mental rail improvement, very high-speed rail, and Maglev. 


30161 (SAND-94-8711C) Design of a smart, survivable 
sensor system for rapid transit applications. Hogan, J.R.; 
Mitchell, J.L. Sandia National Labs., Livermore, CA (United States). 
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[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. (CONF-9406230—1: 
American Public Transit Association (APTA) rapid transit confer- 
ence, Sacramento, CA (United States), 11-16 Jun 1994). Order 
Number DE94016613. Source: OSTI; NTIS; GPO Dep. 

An application of smart sensor technology developed by Sandia 
National Laboratories has been proposed for real-time monitoring 
and tracking in the transportation industry. Its primary purpose is to 
reduce operating costs by improving preventative maintenance 
scheduling, reducing the number, severity and consequence of ac- 
cidents and by reducing losses due to theft. The concept uses a 
strap-on sensor package, the Green Box, that can be attached to 
any vehicle. The Green Box is designed as a valued-added com- 
ponent, integrated into existing transportation industry systems and 
standards. The device, designed to provide advanced warning of 
component failures, would be capable of surviving most typical ac- 
cidents. In an accident, the system would send a distress signal 
notifying authorities of the location and condition of the cargo; per- 
mitting them to respond in the most effective manner. In addition, 
the Green Box is adaptable for use as a notification/locator system 
to enhance the security of operators and passengers for various 
modes of public transportation. The modular architecture which fa- 
cilitates system integration in a number of different applications is 
discussed. A test plan for evaluating performance in both normal 
and abnormal operating and accident conditions is described. 


30162 (UCRL-53868-93, pp. 1.17-1.20) Electromagnetic 
modeling for target-rich embedded environments. Nelson, S.D. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

The authors have investigated the feasibility of designing an 
electromagnetic (EM) radar system to examine the internal struc- 
ture of concrete used in the highway industry. The central project 
involved the coordination of EM modeling, imaging, code design, 
and experimentation to design the hardware/software system. Mod- 
eling generated data for the imaging effort and allowed the precise 
control of individual parameters in the model. Modeling also sup- 
ported the experiment effort to investigate the antennas and 
pulsers used in the experimental hardware setup. The modeling 
effort consisted of three phases: (1) verification of embedded scat- 
tering models to uniform theoretical predictions; (2) analysis of the 
physical antenna models used in the project and modeling effort; 
and (3) three-dimensional modeling of the configuration with typical 
targets, antennas, and concrete. 


30163 (UCRL-53868-93, pp. 7.25-7.30) Advanced ground- 
penetrating, imaging radar for bridge inspection. Warhus, J.P.; 
Nelson, S.D.; Mast, J.E.; Johansson, E.M. Lawrence Livermore 
National Lab., CA (United States). May 1994. In Engineering re- 
search, development and technology: Thrust area report, FY93. 
232p. Order Number DE94014210. Source: OSTI; NTIS; INIS. 

During FY-93, the authors continued with development and ex- 
perimental evaluation of components and system concepts aimed 
at improving ground-penetrating imaging radar (GPIR) for nonde- 
structive evaluation of bridge decks and other high-value concrete 
Structures. They developed and implemented a laboratory test bed, 
including features to facilitate component testing antenna system 
configuration evaluation, and collection of experimental data from 
realistic test objects. In addition, they developed pulse generators 
and antennas for evaluation and use in antenna configuration 
studies. This project was part of a cooperative effort with the Com- 
putational Electronics and Electromagnetics and Remote Imaging 
and Signal Engineering Thrust Areas, which contributed signal- and 
image-processing algorithm and software development and model- 
ing support. 
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30164 (CONF-920961—2) Metal ion sorption by untreated 
and chemically treated biomass. Kilbane, J.J.; Xie, J. Institute of 
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Gas Technology, Chicago, IL (United States). [1992]. 18p. Spon- 
sored by Institute of Gas Technology, Chicago, IL (United States). 
From 5. international symposium on gas, oil and environmental 
biotechnology; Chicago, IL (United States); 21-24 Sep 1992. 
Source: OSTI; Institute of Gas Technology, 3424 South State 
Street, Chicago, IL 60616. 

The metal-binding ability of biosorbents is well known; however, 
in comparison with commercial ion-exchange resins the capacity of 
biosorbents is low. The purpose of this research was to examine 
chemically modified biosorbents and biosorbents prepared from mi- 
croorganisms isolated from extreme environments to determine if 
significant improvements in metal-binding capacity or biosorbents 
with unique capabilities could be produced. Chemical treatments 
examined included acid, alkali, carbon disulfide, phosphorus oxy- 
chloride, anhydrous formamide, sodium thiosulfate, sodium 
chloroacetic acid, and phenylsulfonate. Biosorbents were prepared 
from microorganisms isolated from pristine and acid mine drainage 
impacted sites and included heterotrophs, methanotrophs, algae, 
and sulfate reducers. Chemical modification with carbon disulfide, 
phosphorous oxychloride, and sodium thiosulfate yielded biosor- 
bents with such as much as 74%, 133%, and 155% improvements, 
respectively, in metal-binding capacity, but the performance of 
these chemically modified biosorbents deteriorated upon repeated 
use. A culture isolated from an acid mine drainage impacted site, 
IGTM17, exhibits about 3-fold higher metal-binding capacity in 
comparison with other biosorbents examined in this study. |GTM17 
also exhibits superior metal-binding ability at decreased pH or in 
the presence of interfering common cations in comparison with 
other biosorbents or some commercially available cation exchange 
resins. Some biosorbents, such as IGTMS5, can bind anions. To our 
knowledge this is the first demonstration of the ability of biosor- 
bents to bind anions. Moreover, preliminary data indicate that the 
chemical modification of biosorbents may be capable of imparting 
the ability to selectively bind certain anions. Further research is 
needed to optimize conditions for the chemical modification and 
stabilization of biosorbents. 


30165 (CONF-930252—) Pulp and paper mill of the future: 
A workshop: Final report. Fleischman, E. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Sobczynski, S.F. USDOE Assis- 
tant Secretary for Energy Efficiency and Renewable Energy, 
Washington, DC (United States). Office of Industrial Technologies. 
Oct 1993. 255p. Sponsored by USDOE, Washington, DC (United 
States). From Pulp and paper mill of the future workshop; Reston, 
VA (United States); 3-4 Feb 1993. Order Number DE94013841. 
Source: OSTI; NTIS; GPO Dep. 

This workshop began with sessions to consider where the indus- 
try is likely to be, or ideally where it should be, say, by the year 
2020. The next sessions considered the ‘drivers’ that motivate the 
industry to change. These drivers could be motivations towards the 
vision developed earlier, or they may be forces that tend to prevent 
the vision of the future form being realized. The final sessions fo- 
cused on what techniques are being (or should be) developed in 
four major process areas of a typical manufacturing plant, consis- 


tent with the previously identified vision of a future pulp or paper 
mill. 


30166 (DOE/CE/40740-T7) A comprehensive program to 
develop correlations for the physical properties of Kraft black 
liquor: Interim report No. 2. Fricke, A.L. Fiorida Univ., Gainesville, 
FL (United States). Dec 1990. 102p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-85CE40740. 
Order Number DE94014503. Source: OSTI; NTIS; GPO Dep. 
Experimental effort for the program to evaluate physical proper- 
ties of kraft black liquors is now proceeding well. Experimental 
work includes pulping, liquor analysis, lignin purification and char- 
acterization, vapor-liquid equilibria, heat capacity, heats of solution 
and combustion, and viscosity measurements. Measurement of 
thermal conductivity has not yet begun. Collection of the data nec- 
essary for development of generalized correlations is proceeding, 
but will require about two more years. The digester is operating 
very well. It is now possible to operate the digester as a closed, ro- 
tating reactor or as a batch reactor with liquor circulation. When 
operated with liquor circulation, temperatures within the chip bed 
can be monitored during cooking. Cooking is reproducible, and 





cooks are being performed to produce liquors for experimental 
studies. The digester could be further modified to permit us to con- 
duct rapid exchange batch pulping or to permit us to simulate 
continuous pulping. Liquors to be used in experimental studies are 
concentrated in our large scale evaporator or in our small scale 
evaporator. The large scale evaporator is used to concentrate 
liquors to about 50% solids for storage and for use in studies re- 
quiring high solids liquors. The small scale evaporator is used for 
preparing final samples to as high as 85% solids and for measur- 
ing vapor-liquid equilibria. Liquors are now routinely analyzed to 
determine all components, except higher molecular weight organic 
acids and extractives. Lignin determination by uv-visible means has 
been improved. Lignin purification from black liquor has been im- 
proved and lignin molecular weights are determined routinely. Work 
on lignin molecular weight distribution is still not satisfactory, but 
recent developments holds promise. 


30167 (DOE/EM-0192T) Morgantown Energy Technology 
Center, technology summary. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Jun 1994. 121p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94018616. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document has been prepared by the DOE Environmental 
Management (EM) Office of Technology Development (OTD) to 
highlight its research, development, demonstration, testing, and 
evaluation activities funded through the Morgantown Energy Tech- 
nology Center (METC). Technologies and processes described 
have the potential to enhance DOE's cleanup and waste manage- 
ment efforts, as well as improve US industry’s competitiveness in 
global environmental markets. METC’s R&D programs are focused 
on commercialization of technologies that will be carried out in the 
private sector. META has solicited two PRDAs for EM. The first, in 
the area of groundwater and soil technologies, resulted in twenty- 
one contact awards to private sector and university technology 
developers. The second PRDA solicited novel decontamination and 


decommissioning technologies and resulted in eighteen contract 
awards. In addition to the PRDAs, METC solicited the first EM 
ROA in 1993. The ROA solicited research in a broad range of EM- 


related topics including in situ remediation, characterization, 
sensors, and monitoring technologies, efficient separation technolo- 
gies, mixed waste treatment technologies, and robotics. This 
document describes these technology development activities. 


30168 (DOE/EM—0194) The Western Environmental Tech- 
nology Office (WETO), Butte, Montana, technology summary. 
USDOE Office of Environmental Restoration and Waste Manage- 
ment, Washington, DC (United States). Sep 1994. 64p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94018931. Source: OSTI; NTIS; INIS; GPO Dep. 

This document has been prepared by the DOE Environmental 
Management (EM) Office of Technology Development (OTD) to 
highlight its research, development, demonstration, testing, and 
evaluation activities funded through the Western Environmental 
Technology Office (WETO) in Butte, Montana. Technologies and 
processes described have the potential to enhance DOE’s cleanup 
and waste management efforts, as well as improve US industry's 
competitiveness in global environmental markets. WETO’s environ- 
mental technology research and testing activities focus on the 
recovery of useable resources from waste. Environmental technol- 
ogy development and commercialization activities will focus on 
mine cleanup, waste treatment, resource recovery, and water re- 
source management. Since the site has no record of radioactive 
material use and no history of environmental contamination/ 
remediation activities, DOE-EM can concentrate on performing de- 
velopmental and demonstration activities without the demands of 
regulatory requirements and schedules. Thus, WETO will serve as 
a national resource for the development of new and innovative en- 
vironmental technologies. 


30169 (LA-UR-94-2725) Adaptive model predictive control 
using neural networks. Baum, C.C.; Buescher, K.L.; Hanagandi, 
V.; Jones, R.; Lee, K. Los Alamos National Lab., NM (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94018086. Source: OSTI; NTIS; GPO Dep. 
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The authors work in controlling chemical processes included the 
following: (1) to develop neural networks and training procedures 
that are well suited to: small amounts of off-line training data for 
on-line control of systems with substantial time lags; (2) to develop 
generic Model Predictive Control (MPC) software; and (3) to con- 
trol the following simulated systems using MPC: continuously 
stirred tank reactor with jacket dynamics; plasma etching model for 
semiconductor manufacture; and distillation columns. Details de- 
scriptions are given of the three points. 


30170 (NEI-DK-1592) Energy optimization of the paint- 
spraying booths: Main report. Hvirgel Hansen, E. Dansk 
Teknologisk Inst., Taastrup (Denmark). Energiteknologi. May 1994. 
72p. (in Danish). Contract ENS-1223/90-0011. Order Number 
DE94790691. Source: OSTI; NTIS. 

EFP-90. 

This project consists in a full-scale experimental testing of open 
dry- and wet spraying booths under controlled laboratory condi- 
tions. The purpose of these tests is an investigation of air quality in 
the vicinity of respiratory organs of the painter. The tests should 
help to decrease energy consumption used for ventilation during 
work performed inside the booth. The tested variables in this 
project, affecting the release of organic solvents and dusts into the 
working area are: exhaust air flow, paint spray doses, shape of the 
sprayed object, its position, the size of the worker, draught, addi- 
tional screening walls (spoilers), and the missing walls and ceilings 
for the wet booths. The best of the adjusted dry booths give now 
an air flow rate of 0.3 m/s (i e 40% energy is saved) an essentially 
improved working environment, where noxious release is reduced 
to 10% of the value for a traditional spraying booth with air flow 
rate of 0.5 ms. (EG) (24 refs.) 


30171 (NEI-DK-1593) Energy optimization of the paint- 
spraying booths: Appendix. Dry and wet booths. Hvirgel 
Hansen, E. Dansk Teknologisk Inst., Taastrup (Denmark). Energite- 
knologi. May 1994. 74p. (In Danish). Contract ENS-1223/90-0011. 
Order Number DE94790692. Source: OSTI; NTIS. 

EFP-90. 

This appendix contains experimental results from variously 
shaped spraying booths, calibration curves, spoilers testing, vari- 
ous spraying methods. Acceptable air concentration limits are 
given for different solvents. Equipment is described as well. (EG) 


30172 (NUTEK-91-2331) Gasification of black liquors. A 
preliminary study on consequences for power and heat pro- 
duction in sulfate based pulp industry. Aasblad, A. (Stiftelsen 
Chalmers Industriteknik, Gothenburg (Sweden). Engiteknisk 
analys); Franck, P.Aa.; Bengtsson, T. Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den). Mar 1992. 91p. (In Swedish). Order Number DE94790804. 
Source: OSTI; NTIS. 

Based on pinch technology, a method is developed for studying 
the energetic consequences of introducing black liquor gasification 
in a pulping process. The following points must be considered: in- 
creased power production can lead to a shortage of steam. The 
gasification process consumes and produces heat that must be in- 
tegrated in the pulping process, which can lead to changes in 
process temperature for the gasification and/or the pulping. The re- 
duced steam production can augment the incentive for heat load 
reductions in the pulping process. The cogeneration characteristics 
can demand (at least partial) changes of steam pressure levels 
and steam systems in order to achieve a high total efficiency. 
Three different gasification processes have been analyzed. The 
pulping process is that of a plant for southern Sweden producing 
electric power in back pressure turbines. The analysis was per- 
formed in four steps. 1. Description of streams and construction of 
temperature/heat diagrams for the pulping process (background) 
and the gasification (foreground). 2. Fore/background curves were 
analyzed to find the possibilities for process integration. The mini- 
mum heat load to the cogeneration cycle was determined. Potential 
process improvements were identified. 3. integration of the cogen- 
eration cycle in the combined gasification/pulping plant. 4. If a 
steam shortage appears, further possibilities for heat recuperation 
in the pulping process should be considered. If this is possible, the 
analysis is repeated from step 2. 
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30173 (PNL-9399) Staff exchange with Viatex-Recovery 
Systems, Inc.: Final project report. Jones, E.O. (Pacific North- 
west Lab., Richland, WA (United States)); Kensington, K.L. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94009758. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this industrial staff exchange is to assist the 
license, Viatec, Inc., in commercializing the Waste Acid Detoxifica- 
tion and Reclamation (WADR) process system. The process 
system was developed at the Pacific Northwest Laboratory (PNL) 
which is a DOE national laboratory. The objective of the activity is 
to establish a successful local business to design, build, and man- 
ufacture WARD process systems. 


3206 Municipalities and Community Systems 
Refer also to citation(s) 29558, 30117, 30148, 30590 


30174 (BNL-60377) Characteristics of Krakow’s boiler 
population. Cyklis, P. (Politechnika Krakowska, Krakow (Poland)); 
Kowalski, J.; Kroll, J.; Wlodkowski, A.; Zaczkowski, A.; Boron, J.; 
Butcher, T. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9404166—1: 
Conference on alternatives for pollution control from coal-fired low 
emission sources, Pizen (Czech Republic), 26-28 Apr 1994). Order 
Number DE94013021. Source: OSTI; NTIS; GPO Dep. 

In this paper the characteristics of the local boiler houses and the 
single-building boilers which are coal-fired are discussed. These 
sources are seen as particularly important for air quality in Krakow 
for two reasons. First, these sources have very high emission fac- 
tors. Unlike the large power plants at Leg and Skawina these 
smaller boilers do not have high efficiency dust collectors. Also, be- 
cause of the nature of the boilers they often have high emissions 
of volatile organics and CO. The second factor which makes these 
sources so important is their location—-very close to residents. 


30175 (LUTMDN-TMVK-3163) Directly buried district heat- 
ing pipes - a study of temperature variations during 1990 and 
1991, and their influence on the expected life time of the pipe. 
Andersson, Sture; Penderos, M. Lund Univ. (Sweden). Dept. of 
Heat and Power Engineering. Apr 1994. 65p. (in Swedish). Order 
Number DE94790805. Source: OSTI; NTIS. 

During the 80-ies, as a result of the oil price crisis, an increasing 
amount of industrial waste heat started to be used in Swedish dis- 
trict heating systems. As an example of this, in the end of 1988, 
the paper and pulp industry Moerrums Bruk was linked to the Karl- 
shamn district heating network in south east Sweden through a DN 
300 transition pipeline. Over the first 4 years, the waste heat was 
directly fed into the pipeline without any accumulator tank. This re- 
sulted in considerable temperature variations taking place. Today, 
with an accumulator in operation, the effect of these temperature 
variations on the estimated life of the pipeline - the steel service 
pipe as well as the PUR installation - is being studied using tem- 
perature recording from 1990 and 1991. The recorded temperature 
variations have been translated into equivalent temperature cycles 
by the use of the rain flow cycle method in a Windows application 
called Matlab Fatigue Toolbox. Using the criteria with respect to 
low cycle fatigue for piping, one established by Markl and here 
modified to meet the conditions for directly buried DH-pipes, the in- 
fluence on the estimated life length is studied. The PUR foam is 
similarly analysed using the Arrhenius concept presented in the 
European Standard EN 253 summing up the periods of time oper- 
ating at different temperature levels. Finally, the properties of the 
PUR foam as compared with the requirements of the EN 253 is 
checked. 9 refs, 21 figs 


30176 


(NEI-DK-1597) Paernu district heating rehabilitation 
project: Procurement of goods for variable speed pumps. Vol. 
1 - Standard bidding document. Vol. 2 - Specific bidding docu- 
ment. Final version. Cari Bro Energy A/S, Glostrup (Denmark); 
Carl Bro Gruppen, Glostrup (Denmark). May 1994. 114p. Contract 
IMOe-585. Order Number DE94790694. Source: OSTI; NTIS. 
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The Republic of Estonia has applied for loans from the European 
Investment Bank, the World Bank and the Government of Sweden 
to give financial support towards the cost of a district heating reha- 
bilitation project in various towns throughout the country. The 
Paernu municipality invited sealed bids from eligible bidders for the 
supply of relevant equipment, in this case goods for variable speed 
pumps. Included in the document are the invitation for bids, 
instructions to bidders, general conditions of the contract and ex- 
amples of the necessary forms with instructions for filling them out. 
Also included are examples of the specific bidding documents and 
forms, details of special conditions of the contract, the schedule of 
requirements, technical specifications and quality assurance speci- 
fications. (AB) 


30177 (NEI-DK-1598) Paernu district heating rehabilitation 
project: Procurement of goods for monitoring equipment. Vol. 
1 - Standard bidding document. Vol. 2 - Specific bidding docu- 
ment. Final version. Carl Bro Energy A/S, Glostrup (Denmark); 
Carl Bro Gruppen, Glostrup (Denmark). May 1994. 108p. Contract 
IMOe-585. Order Number DE94790695. Source: OSTI; NTIS. 

The Republic of Estonia has applied for loans from the European 
investment Bank, the World Bank and the government of Sweden 
to give financial support towards the cost of a district heating reha- 
bilitation project in various towns throughout the country. The 
Paernu Municipality invited sealed bids from eligible bidders for the 
supply of equipment, in this case for goods relevant to monitoring 
equipment. Included in the document are the invitation for bids, 
instructions to bidders, general conditions of the contract and exam- 
ples of the various necessary forms with instructions for filling them 
out. Also included are examples of the specific bidding documents 
and forms, details of the contract, the schedule of requirements, 
technical specifications and quality assurance specifications. (AB) 


30178 (NEI-DK-—1599) Paernu district heating rehabilitation 
project: Procurement of goods for water treatment. Vol. 1 - 
Standard bidding document. Vol. 2 - Specific bidding docu- 
ment. Final version. Carl Bro Energy A/S, Glostrup (Denmark); 
Carl Bro Gruppen, Glostrup (Denmark). May 1994. 94p. Contract 
IMOe-585. Order Number DE94790696. Source: OSTI; NTIS. 

The Republic of Estonia has applied for loans from the European 
Investment Bank, the World Bank and the Government of Sweden 
to give financial support towards the cost of a district heating reha- 
bilitation project in various towns throughout the country. The 
Paernu Municipality invited sealed bids from eligible bidders for the 
supply of equipment, in this case relevant to water treatment. In- 
cluded in the document are the invitation for bids, instructions to 
bidders, general conditions of the contract and examples of the 
various necessary forms with instructions for filling them out. Also 
included are examples of the specific bidding documents and 
forms, details of special conditions of the contract, the schedule of 
requirements, technical specifications and quality assurance speci- 
fications. (AB) 


30179 (NEI-DK-1600) Paernu district heating rehabilitation 
project: Procurement of goods for rebuilding of substations. 
Vol. 1 - Standard bidding document. Vol. 2 - Specific bidding 
document. Final version. Carl Bro Energy A/S, Glostrup (Den- 
mark); Carl Bro Gruppen, Glostrup (Denmark). May 1994. 184p. 
Contract IMOe-585. Order Number DE94790693. Source: OSTI; 
NTIS. 

The Republic of Estonia has applied for loans from the European 
Investment Bank, the World Bank and the Government of Sweden 
to give financial support towards the cost of a district heating reha- 
bilitation project in various towns throughout the country. The 
Paernu Municipality invited sealed bids from eligible bidders for the 
supply of equipment, in this case relevant to the rebuilding of sub- 
stations. Included in the document are the invitation for bids, 
instructions to bidders, general conditions of the contract and ex- 
amples of the various necessary forms with instructions for filling 
them out. Also included are examples of the specific bidding docu- 
ments and forms, details of special conditions of the contract, the 
schedule of requirements, technical specifications and quality as- 
surance specifications. (AB) 


30180 (NEI-DK-1619) System and operational data for 
wood-chip fired district heating plants. Videncenter for Halm- og 





Flisfyring (Denmark). May 1994. 87p. (In Danish). Order Number 
DE94790707. Source: OSTI; NTIS. 

The report describes conditions related to the 30 wood-chip fired 
district heating plants operating in Denmark at the beginning of 
1994. The aim was to produce a survey of the technical installations 
as an aid to the establishment of future plants and to give leading 
personnel a collection of data as a means of comparison to help 
them in fault-finding procedures at their own plants. Detailed infor- 
mation, such as addresses, telephone numbers, capacity, design, 
contact persons in the case of each plant is found in the appen- 
dices. Otherwise information is given, in some cases illustrated by 
tables, graphs or a map (and related to the whole group of plants) 
on capacities, years of installation, storage conditions, transporta- 
tion, stoking systems, flue gas cleaning and condensation, boilers, 
handling of ash etc. Operational and economical data are also pre- 
sented. Two plants fired with wood pellets are described in addition 
to a cogeneration plant, Maabjergvaerket ved Holstebro, Denmark, 
that uses wood chips as fuel in conjunction with wastes, straw and 
natural gas. The quality of wood chips of various shapes and sizes 
was also investigated, based on examples from 13 of the 30 
plants, and the results are presented in graphs. (AB) 


30181 (NEI-DK-1624) Heavy metals monitoring in waste in- 
cineration processes: Investigation of selected elements in 
the effluents, based on mass balance determination. Energi- 
ministeriets Forskningsudvalg for produktion og fordeling af el og 
varme. Miljoe og restprodukter. Blinksbjerg, P.; Dalager, S. Dk- 
TEKNIK, Soeborg (Denmark). Energi og Miljoe. Aor 1994. 105p. (in 
Danish). Contract ENS-1323/90-0002. Order Number DE94790715. 
Source: OSTI; NTIS. 

EFP-90. 

There is a growing interest in the pathways of heavy metals, as- 
sociated with the combustion products from waste incinerators. A 
mass balance for all the stages of the waste incineration process 
can give some valuable indications about heavy metal behaviour. 
This project is based on literature review and on measurements in 
two Danish waste incineration plants, using different flue gas clean- 
ing methods. The following 18 elements were selected: Pb, Cd, 
Hg, Cr, Cu, Mn, Ni, As, Zn, Fe, Na, K, Ca, Si, Al, Cl, F and S. Ac- 
cording to literature references Fe, Cu, Cr, Ni and Mn are to be 
found in slags almost entirely, whilst Zn and Pb are there predomi- 
nantly, As and F are evenly distributed between slags and 
uncleaned flue gas, Cd and S are prevailing in flue gas, and Hg 
and Cl are entirely in flue gas. The electric and fabric filters retain 
the most of Fe, Cu, Cr, Ni, Mn, Zn, Pb, Cd, As from the flue gas. 
Only S, F, Hg and Cl pass through the filter in significant concen- 
trations, but they can be removed by a two-step cleaning process. 
In dry and semi-dry flue gas cleaning processes all the elements 
apart from Hg are almost entirely present in the flue gas cleaning 
product. According to the Danish measurements the distribution of 
S, Hg, Mn and Ni seems to be shifted between slags and un- 
cleaned flue gas. (EG) (36 refs.) 


30182 (NREL/TP-421-6331) Anaerobic digestion analysis 
model: User’s manual. Ruth, M.; Landucci, R. National Renew- 
able Energy Lab., Golden, CO (United States). Aug 1994. 79p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE94011858. Source: 
OSTI; NTIS; GPO Dep. 

The Anaerobic Digestion Analysis Model (ADAM) has been de- 
veloped to assist investigators in performing preliminary economic 
analyses of anaerobic digestion processes. The model, which runs 
under Microsoft Excel™, is capable of estimating the economic per- 
formance of several different waste digestion process configurations 
that are defined by the user through a series of option selections. 
The model can be used to predict required feedstock tipping fees, 
product selling prices, utility rates, and raw material unit costs. The 
model is intended to be used as a tool to perform preliminary eco- 
nomic estimates that could be used to carry out simple screening 
analyses. The model's current parameters are based on engineer- 
ing judgments and are not reflective of any existing process; 
therefore, they should be carefully evaluated and modified if neces- 
sary to reflect the process under consideration. The accuracy and 
level of uncertainty of the estimated capital investment and operat- 
ing costs are dependent on the accuracy and level of uncertainty of 
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the model's input parameters. The underlying methodology is capa- 
ble of producing results accurate to within + 30% of actual costs. 


30183 (PNL-9989) Assessment of state’s needs for bulld- 
ing energy information tools. Hattrup, M.P.; Gilbride, T.L. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94018403. Source: 
OSTI; NTIS; GPO Dep. 

In this study for the US Department of Energy (DOE) Office of 
Codes and Standards, Building Energy Standards Program 
(BESP), which is operated by the Pacific Northwest Laboratory 
(PNL), conducted two surveys of state agencies involved with 
building codes (including each state energy office) to determine 
what resources they would find most helpful in complying with the 
residential and commercial energy efficiency requirements of the 
Energy Policy Act of 1992. PNL conducted a telephone survey of 
all 50 states and then a mail survey of each state plus Washington, 
DC and the six trust territories. In the mail survey the survey partic- 
ipants were provided with a list of 27 hypothetical tool descriptions; 
the participants were asked to choose the tools they thought would 
be most useful in helping them implement building energy codes 
and standards in their state. The respondents were also asked to 
characterize their state’s commercial and/or residential building en- 
ergy code development/implementation processes. The mail survey 
respondents were also asked if they would be interested in serving 
on task forces for commercial or residential code development, im- 
plementation, enforcement or utility programs. 


30184 (SVF-500) Damage mechanisms in heat con- 
densers. Tavast, J. (ABB STAL AB, Finspaang (Sweden)). 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Apr 
1994. 83p. (In Swedish). Order Number DE94790817. Source: 
OSTI; NTIS. 

Many district heating condensers are now fairly old. It is there- 
fore not surprising that different types of corrosion problems are 
becoming an increasing concern. Current problems and possible 
remedies have therefore been reviewed. Leakage in a district heat 
condenser will cause a loss of availability and costs due to neces- 
sary repair and increased requirements on supervision. In a turbine 
plant, inleakage of district heating water may cause secondary 
damage to the boiler and the turbine. In a heat pump, refrigerant 
will leak into the district heating water. Acid decomposition prod- 
ucts from the refrigerant will result in increased corrosion in the 
district heating system. The main failure mechanisms for carbon 
steel tubes are erosion corrosion and/or droplet erosion on the out- 
side of the tubes in the outer tube rows and pitting on the inside of 
all tubes. The rate of pitting attack will increase with increasing 
oxygen and/or salt content of the water. Under particularly un- 
favourable conditions, the first leakages may be expected after 
some three years. Some nine years would be a more typical value. 
For the remaining tubes in the tube bundle, the corresponding time 
would be some 6 and 20 years respectively.Ammonia attack on the 
outside of the tubes is by far the dominating failure mechanism for 
copper based tubes. Any attack of this type is usually localized to 
the tubes in and just below the air cooling section, where ammonia 
may be enriched. The use of CuNi-alloys in these areas will reduce 
this problem. Stainless steel tubes have been used for retubing of 
the outer tube rows in the district heating condensers where at- 
tacks due to erosion corrosion an/or droplet erosion have caused 
problems. The first stainless steel tubes have now been in opera- 
tion for 13 years. So far no problems have been reported. The 
dupiex materials seem to be particularly well suited for this applica- 
tion. 67 refs, 27 figs, 8 tabs 


30185 (SVF-501) Brine in plastic pipes. Ehrstedt, T. (Syd- 
kraft Konsultt AB, Malmoe (Sweden)). Stiftelsen foer Vaermeteknisk 
Forskning, Stockhoim (Sweden). 18 Feb 1994. 34p. (In Swedish). 
Order Number DE94790818. Source: OSTI; NTIS. 

English text to figures and tables. 

Pipes for brine distribution are normally in steel or copper. The 
intention of this work is to investigate the economical and technical 
possibilities to use plastic pipes for this purpose. The reason for 
this is lower material costs and no risk of corrosion. The pipes 
must be usable in the temperature range of -30 degrees C to +10 
degrees C, resist the pumping pressure (normally less than 10 
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bars) and be resistant to the common used brines. Considering 
this, and the price of the pipes the most suitable plastics are (1) 
PE (medium or high density), (2) PVC, (3) PEX. As an example, 
pipes made of MDPE instead of copper save 9% of the total pipe 
installation costs, when used for comfort cooling in office premises. 
The two main problems that can occur when distributing brine in 
plastic pipes are leaking joints and too high oxygen diffusion 
through the pipe wall. 10 refs, 4 figs, 6 tabs 


30186 (SVF-505) Evaluation of performance and improve- 
ment of consumer substations dimensioned for <50 kW. 
Raaberger, L. (Chalmers Univ. of Technology, Goeteborg (Swe- 
den). Energy Conversion); Gummerus, P.; Walletun, H. Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden). Apr 1994. 85p. 
(In Swedish). Order Number DE94790821. Source: OSTI; NTIS. 

Figures and tables with text in English. 

The aim has been to evaluate the performance of the existing 
substations, and to suggest improvements. Performance has been 
evaluated on the basis of established performance criteria, such as 
the weighted temperature efficiency and return temperature. Con- 
clusions drawn from the measurements and simulations are: 
Substations for one-family dwellings should be one-stage configu- 
ration; Improvements of the performance can be made by 
increasing the efficiency of the tap-water heat exchanger; The tem- 
perature of the hot service water is of great importance for the 
return temperature from the substation; Improvements of the radia- 
tor side heat exchanger do not improve the performance of the 
substations, since the area of the radiators is the limiting factor; 
The present equipment in the consumer substations for the regula- 
tion of tap water temperature, the Danfoss thermo-hydraulic control 
valve AVTQ20, regulates satisfactory for a substation of one-stage 
configuration, with the exception of small tap water flows in winter, 
when high temperature levels of long durations in the tap water 
temperature can occur; To control the tap water temperature in the 
consumer substations, conventional regulators can be used if the 
opening and closing time of the valve actuator is less than 20 sec- 
onds and the time constant of the temperature sensors is less than 
8 seconds. 6 refs, 19 figs, 19 tabs 


30187 (UCRL-53868-93, pp. 2.1-2.10) Seismic response 
computations for a long span bridge. McCalien, D.B. Lawrence 
Livermore National Lab., CA (United States). May 1994. In Engji- 
neering research, development and technology: Thrust area report, 
FY93. 232p. Order Number DE94014210. Source: OSTI; NTIS; 
INIS. 

The authors are performing large-scale numerical computations 
to simulate the earthquake response of a major long-span bridge 
that crosses the San Francisco Bay. The overall objective of the 
study is to estimate the response of the bridge to potential large- 
magnitude earthquakes generated on the nearby San Andreas and 
Hayward earthquake faults. Generation of a realistic model of the 
bridge system is complicated by the existence of large pile group 
foundations that extend deep into soft, saturated clay soils, and by 
the numerous expansion joints that segment the overall bridge 
Structure. In the current study, advanced, nonlinear, finite element 
technology is being applied to rigorously model the detailed behav- 
ior of the bridge system and to shed light on the influence of the 
foundations and joints of the bridge. 


30188 (WHC-MR-0448) The reduction of packaging waste. 
Raney, E.A.; Hogan, J.J.; McCollom, M.L.; Meyer, R.J. Westing- 
house Hanford Co., Richland, WA (United States). Apr 1994. 60p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94015751. Source: 
OSTI; NTIS; GPO Dep. 

Nationwide, packaging waste comprises approximately one-third 
of the waste disposed in sanitary landfills. the US Department of 
Energy (DOE) generated close to 90,000 metric tons of sanitary 
waste. With roughly one-third of that being packaging waste, ap- 
proximately 30,000 metric tons are generated per year. The 
purpose of the Reduction of Packaging Waste project was to inves- 
tigate opportunities to reduce this packaging waste through source 
reduction and recycling. The project was divided into three areas: 
procurement, onsite packaging and distribution, and recycling. 
Waste minimization opportunities were identified and investigated 
within each area, several of which were chosen for further study 
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and small-scale testing at the Hanford Site. Test results, were com- 
piled into five “how-to” recipes for implementation at other sites. 
The subject of the recipes are as follows: (1) Vendor Participation 
Program; (2) Reusable Containers System; (3) Shrink-wrap System 
— Plastic and Corrugated Cardboard Waste Reduction; (4) Card- 
board Recycling ; and (5) Wood Recycling. 


33 ADVANCED PROPULSION SYSTEMS 
Refer also to citation(s) 30326, 30327, 30339, 30397, 30398 


30189 (NUTEK-R-91-29) Possibilities to reduce the emis- 
sion of greenhouse gases from road traffic using engine and 
vehicle technology. Egnell, R. (Aspen Utvecklings AB (Sweden)). 
NUTEK-Nordiska Ministerraadet Collaboration. Swedish National 
Board for Industrial and Technical Development (NUTEK), Stock- 
holm (Sweden). Oct 1991. 66p. (In Swedish). Order Number 
DE94790784. Source: OSTI; NTIS. 

The most efficient way to reduce the contribution from road vehi- 
cles to the increase of carbon dioxide in the earth atmosphere is to 
substitute fossil automotive fuels for fuels produced from biomass. 
Several ways to reduce the specific energy use of the vehicles are 
available: higher efficiency of engines and transmissions; a more 
economic style of driving: and tires with less roll resistance. Alter- 
native fuels and engines are briefly reviewed as well as other 
technical measures. 20 refs., 38 figs., 6 tabs 


3301 Internal Combustion Engines 


Refer also to citation(s) 30226, 30334, 30335, 30336, 30337, 
30338, 30350, 30351, 30353, 30354, 30356, 30357, 30358, 30362, 
30396 


30190 (ETDE/DE-mf-94798485) Development of environ- 
mentally benign, durable, material-friendly CFC substitutes for 
open, sorption-driven room air conditioners: Final report. 
Kipping, D.E.; Bischoff, M. Solvay Deutschland GmbH, Han- 
nover (Germany). [1992]. 111p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0329151A. Order Number 
DE94798485. Source: OSTI; NTIS (US Sales Only). 

The necessity to develop alternative methods of air conditioning 
has in the meantime led to a whole number of new ideas onpro- 
cesses and concepts. The present study demonstrates that it is 
principally possible to design a room air conditioner using a CaClo- 
containing sorbent in an open absorption system. The performed 
experiments show that in an absorber equipped with a pipe bundle 
with a staggered arrangement and 16m* exchange surface the de- 
humidification process of the CaCl. containing sorbent solution 
almost reaches equilibrium concentrations if the parameters ab- 
sorption temperature, and air and brine throughput are optically 
adjusted. (orig./HW) 


30191 (ETDE/JP-mf-94796295, pp. 93-96) Study on lean 
combustion behavior of liquid fuels. Hara, H. (COSMO Re- 
search Institute, Tokyo (Japan)); Komoriya, H.; Ikebe, H.; lwamiya, 
Y. Society of Automotive Engineers of Japan, Tokyo (Japan). 20 
Apr 1994. 215p. (in Japanese). In 1994 JSAE (Society of Automo- 
tive Engineers of Japan) Spring Convention Proceedings. No.942 
(58-114). Order Number DE94796295. Source: OSTI; NTIS; Avail- 
able from Society of Automotive Engineers of Japan, Inc., 10-2, 
Gobancho, Chiyoda-ku, Tokyo, Japan. 

This paper describes a comparison of combustion characteristics 
of liquid fuels in a combustion chamber when a spark ignition en- 
gine was operated with fuel composition varied and evaluation on 
the same fuels when they were burned in a constant volume 
combustion chamber. The paper also presents the result of a dis- 
cussion on usefulness of the method for evaluating the liquid fuels 
burned in the constant volume combustion chamber. The tested fu- 
els were isooctane, 1-hexane, benzene, and benzene-furan 
equivalently mixed fuel. The constant volume combustion chamber 
has a volume of 0.402 liter and a compression ratio of 9.0. Differ- 
ence in the fuel compositions has resulted in a large difference in 
the engine performance in a lean combustion region. Fuels that 





have high flame propagation velocity in the constant volume com- 
bustion chamber show shorter combustion time also in an engine. 
This trend becomes more noticeable as the closer the combustion 
is to the lean combustion region. Therefore, the tested constant 
volume combustion chamber is most useful for evaluating ignitabil- 
ity in the lean combustion region. The minimum spark advance for 
best torque (MBT) correlates with the initial combustion time in a 
primary function irrespective of the kind of fuels and equivalence 
ratio. Therefore, an MBT operation would be possible if the com- 
bustion time is measured and the ignition timing derived in the 
primary expression is feedback-controlled. 5 refs., 9 figs., 2 tabs. 


30192 (ETDE/JP-mf-94796295, pp. 97-100) Combustion 
control in methanol-fueled diesel engines. Part 3.: Optimiza- 
tion of EGR control methods and NOx reduction effects under 
actual driving conditions. Sato, Y. (Traffic Safety and Nuisance 
Research Institute, Tokyo (Japan)); Noda, A.; Sakamoto, T. Society 
of Automotive Engineers of Japan, Tokyo (Japan). 20 Apr 1994. 
215p. (in Japanese). In 1994 JSAE (Society of Automotive Engi- 
neers of Japan) Spring Convention Proceedings. No.942 (58-114). 
Order Number DE94796295. Source: OSTI; NTIS; Available from 
Society of Automotive Engineers of Japan, Inc., 10-2, Gobancho, 
Chiyoda-ku, Tokyo, Japan. 

An elucidation has been intended on a possibility of reducing 
NOx emission by means of combustion control using exhaust gas 
recirculation (EGR) in methanol-fueled diesel engines in transient 
driving conditions. Therefore, an experimental discussion was 
given on transient control conditions in EGR that can suppress in- 
crease in other harmful exhaust gas components and influence to 
engine performance, and can conform to the exhaust gas regula- 
tions. The tested engine is a 3.31 spark assisted direct injection 
methanol-fueled engine. The experiment elucidated an optimal con- 
trol condition in EGR in transient driving conditions. As a result, the 
NOx emission amount in actual transient driving was reduced to 
about a third of that from a base engine upon minimizing the influ- 
ence to fuel consumption, acceleration performance and CO 


emission. In the case of an intake throttling EGR system, an ap- 
proximately equivalent NOx reduction effect was obtained at an 
average EGR rate at half of that in an EGR system without intake 
throttling. The application of the EGR of this system to the tested 
engine having been improved in fuel consumption under a condi- 
tion with lower average EGR rate would be effective in reducing 
NOx emission in actual driving conditions. 1 ref., 9 figs., 1 tab. 


30193 (ETDE/JP-mf-—94796295, pp. 105-108) Study of NOx 
reduction in lean-operating S.I. engine. Terashita, T. (Mazda Mo- 
tor Corp., Hiroshima (Japan)); Ota, N.; Kudo, H.; Yamamoto, H. 
Society of Automotive Engineers of Japan, Tokyo (Japan). 20 Apr 
1994. 215p. (In Japanese). In 1994 JSAE (Society of Automotive 
Engineers of Japan) Spring Convention Proceedings. No.942 (58- 
114). Order Number DE94796295. Source: OSTI; NTIS; Available 
from Society of Automotive Engineers of Japan, Inc., 10-2, Goban- 
cho, Chiyoda-ku, Tokyo, Japan. 

Discussions have been given on compatibility of safety assur- 
ance with reduction in NOx emission in an automotive spark 
ignition engine under lean combustion, from a viewpoint of flow, 
ignition, and gas mixture distribution. A concept engine was fabri- 
cated on a trial basis according to the result of the discussions. 
The engine has a displacement of 1991 cc and four cylinders. The 
concept engine has three spark plugs while the base engine has 
one spark plug. An independent intake port type was used. Lean 
limit improvement by means of flow strengthening has a limit, and 
this alone cannot ensure stability that can allow an EGR in a lean 
region. Arranging three spark plugs on the combustion chamber di- 
ameter and delaying ignition timing in the center plug in addition to 
the flow strengthening would ensure stability that can allow an 
EGR while reducing NOx emission. A nearly uniform gas mixture 
distribution may be obtained if fuel and air are supplied only from 
the independent type intake ports and the fuel injection timing is 
set to a former stage of the intake stroke. Performing an internal 
EGR in a lean region in this combustion system would reduce NOx 
emission by 60%. 5 refs., 11 figs., 1 tab. 


30194 (ETDE/JP-mf-94796295, pp. 185-188) Effects of fuel 
composition on diesel exhaust emissions. Sekimoto, M. (Nip- 
pon Oil Company, Ltd., Tokyo (Japan)); Nasuno, K.; Watanabe, H.; 
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Omata, T. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 215p. (In Japanese). In 1994 JSAE (Society 
of Automotive Engineers of Japan) Spring Convention Proceed- 
ings. No.942 (58-114). Order Number DE94796295. Source: 
OSTI; NTIS; Available from Society of Automotive Engineers of 
Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Discussions have been given on effects of representative com- 
position and properties of light oil on exhaust gases from direct 
injection diesel engines. From the fact that monocyclic aromatics 
would not affect at all the particulate discharge amount, no correla- 
tion is recognized between total aromatics amount and the 
particulate discharge amount. Tricyclic aromatics will affect genera- 
tion of soluble organic fraction (SOF) in the particulate, but the 
effect is relatively small in the present composition levels of light 
oil. No effect of aromatics is recognized on NOx discharge amount. 
Cetane values affect the CO and NOx discharge amount as well as 
the soot and SOF ratios in the particulates. The cetane value has 
a large effect on the NOx discharge amount as a fuel parameter. 
Increase in light gravity fraction reduces largely the particulate dis- 
charge amount, and also reduces soot effectively. Light oil would 
require a great amount of discussions on its distillation characteris- 
tics because it is a mixture of diverse hydrocarbons with different 
boiling points. 3 refs., 8 figs., 2 tabs. 


30195 (ETDE/JP-mf-—94796295, pp. 189-192) Effects of fuel 
properties on white smoke emission from DI! diesel engine. 
Tahara, Y. (Kyoto Oil Technical Research Center Co. Ltd., Tokyo 
(Japan)); Akasaka, Y.; Tanouchi, M. Society of Automotive Engi- 
neers of Japan, Tokyo (Japan). 20 Apr 1994. 215p. (In Japanese). 
In 1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114). Order Number 
DE94796295. Source: OSTI; NTIS; Available from Society of Auto- 
motive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, 
Tokyo, Japan. 

Investigations have been given on direct injection diesel engines 
as to the relationship among cetane value, fraction properties and 
white smoke using an opacity meter for white smoke. The tested 
fuel had the mixing ratio varied between direct distillation light oil 
and cracked light oil, and the cetane value from 45 to 57. The 
tested direct injection diesel engine is of 6,014 cc and 42 kg-m. 
White smoke increased sharply as the cetane value decreased, its 
effect being thought very large. Under a relatively mild temperature 
condition, light oil added with a cetane value enhancer showed an 
equivalent white smoke performance as that without enhancer ad- 
dition if the cetane value is the same. This leads to a belief that 
the addition exhibited a sufficient effect. With regard to the effect of 
90% distillation temperature, volatility is believed to have affected 
formation of gas mixture of fuel and air under low temperatures 
from the fact that white smoke increased as the volatility 
decreased. Rise in the test temperature reduces white smoke no- 
ticeably, leading to an inference that the ambient temperature 
difference of 5°C would correspond to about 5 cetane number. 6 
rets., 7 figs., 2 tabs. 


30196 (ETDE/JP-mf-94796295, pp. 193-196) Effect of chem- 
ical structure of fuel on diesel exhaust emissions. Kobayashi, 
S. (Japan Automobile Research institute, Inc., Tokyo (Japan)); 
Akiyama, K.; Nakajima, T.; Sasaki, S. Society of Automotive Engi- 
neers of Japan, Tokyo (Japan). 20 Apr 1994. 215p. (in Japanese). 
In 1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114). Order Number 
DE94796295. Source: OSTI; NTIS; Available from Society of Auto- 
motive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, 
Tokyo, Japan. 

Experimental investigations have been made on the effect of 
chemical structure of aromatics in light oil on exhaust emission and 
engine performance, using a direct injection diesel engine. The 
tested fuels were made by mixing base materials containing 
cracked light oil, and bicyclic and tricyclic aromatics at high levels 
using low aromatic light oil as the base. The test fuels include 
seven kinds of fuels with varying ratio of mono-, bi-, and tri-cyclic 
aromatics, and four kinds that were prepared to distinguish effects 
of mono-, bi-, and tri-cyclic aromatic components. While monocyclic 
aromatics have small effect on exhaust gases, THC and NOx 
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emission increases as the ratio of aromatics of bicycle or more in- 
creases. Aromatic component affects less dry soot than the cetane 
value. However, if the cetane value is the same, dry soot increases 
with aromatics. Tricyclic aromatics cause an increase in soluble or- 
ganic fraction component in particulate material. This is thought 
because fuel components with high boiling points including tricyclic 
aromatics were discharged without having involved in (SOF) com- 
bustion. Bicyclic and tricyclic aromatics in the fuel give large effect 
on PAH in SOF. 5 refs., 5 figs., 4 tabs. 


30197 (ETDE/JP-mf-94796295, pp. 197-200) Study on diesel 
emission of external hydrogen-air mixture. Kondo, T. (Musashi 
Institute of Technology, Tokyo (Japan)); Hiruma, M.; Mamizuka, K.; 
Hikino, S. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 215p. (in Japanese). In 1994 JSAE (Society 
of Automotive Engineers of Japan) Spring Convention Proceed- 
ings. No.942 (58-114). Order Number DE94796295. Source: 
OSTI; NTIS; Available from Society of Automotive Engineers of 
Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Hydrogen has such advantages that it contains no carbon, it pro- 
duces nitrogen oxide concentration as low as 10 ppm or lower if it 
is burned in an engine with an air excess rate of two or more, and 
it can be ignited in very thin gas mixture. Therefore, a discussion 
was given on how these advantages the hydrogen has would affect 
the thermal efficiency and exhaust characteristics when a diesel 
engine was operated with intake air mixed partially with hydrogen. 
The discussion was carried out by comparing the case of burning 
light oil by igniting externally mixed hydrogen and the case of in- 
jecting light oil after plug ignition. The hydrogen addition reduces 
black smoke largely, and this effect reduces the generation amount 
not simply because of having been replaced with hydrogen. In the 
case of light oil ignition, the externally mixed hydrogen is ignited at 
multiple points quickening the combustion and resulting in sharp 
pressure rise, whereas NOx emission increases more than with 
light oil alone. In the case of plug ignition, the combustion is 
milder, and the NOx emission is at nearly the same level as oper- 
ating with light oil alone. The effect of hydrogen addition to the 
thermal efficiency is not small. 9 figs. 


30198 (ETDE/JP-mf-94796295, pp. 201-204) Influence of 
fuel properties on combustion and emissions in a Di stratified 
charge engine. Shudo, T. (Hokkaido University, Sapporo (Japan)); 
Gao, Z.; Ogawa, H.; Miyamoto, N. Society of Automotive Engi- 
neers of Japan, Tokyo (Japan). 20 Apr 1994. 215p. (in Japanese). 
In 1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114). Order Number 
DE94796295. Source: OSTI; NTIS; Available from Society of Auto- 
motive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, 
Tokyo, Japan. 

Discussions have been given on the effects of fuel property fac- 
tors such as fuel octane values and distillation. temperatures on 
combustion and emission characteristics in a stratified charge 
engine using an in-cylinder two-step fuel injection system. The two- 
step fuel injection system realizes stable ignition and stratified 
combustion of lean gas mixture by forming lean premixed gas in 
the first step and performing a second-step fuel injection into the 
vicinity of a spark plug. The two-step injection stratified combustion 
method accelerates combustion when a high-boiling point fuel is 
used, alleviates aggravation in heat consumption rate, and makes 
operation using cracked light oil alone possible. The NOx emission 
reducing effect from the two-step injection stratified combustion can 
be maintained high even when an engine is operated using high- 
boiling point fuels, and the lean limit can be extended. The 
two-step injection stratified combustion increases the knock limited 
maximum engine output irrespective of fuel’s octane value and 
engine compression ratio. An optimal value exists in the second in- 
jection amount to draw out a maximum engine output from both 


aspects of knock evasion and aggravation in air utilization rate. 6 
refs., 10 figs. 


30199 (ETDE/JP-mf-94796295, pp. 205-208) Influence of 
gasoline compositions on engine performance.: Research of 
MTBE influence on engine power and fuel consumption. 
Takasaki, M. (Honda R and D Co. Ltd, Tokyo (Japan)); Yamamoto, 
Y.; Sugano, H. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 215p. (in Japanese). In 1994 JSAE (Society 
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of Automotive Engineers of Japan) Spring Convention Proceed- 
ings. No.942 (58-114). Order Number DE94796295. Source: 
OSTI; NTIS; Available from Society of Automotive Engineers of 
Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

This paper describes an investigation performed on influence of 
increase in content of methyl tertiary-buty] ether (MTBE) on output 
and fuel consumption of a gasoline engine under steady operation. 
Four kinds of gasoline were used that have MTBE content varied 
at 0%, 7.5%, 15%, and 22.5%, all with the same octane value. The 
H/C ratio and the O/C ratio increased, the theoretical air-fuel ratio 
decreased, and the lower heating value dropped as the MTBE con- 
tent increased. Decrease in the theoretical air-fuel ratio causes the 
fuel injection amount at the same air excess rate to increase. The 
molecule increase rate before and after reaction due to combustion 
also increases. Because the increase in the fuel injection amount 
exceeds the decrease in the lower heating value, heating value of 
gas mixture at the same air volume has increased. This increase 
and that in the molecule increase rate should have improved the 
torque. However, the increase due to improvement in the torque 
has been smaller than the increase in the fuel injection amount 
because of the decrease in the lower heating value, and this ag- 
gravates BSFC. Knocking occurring ignition timing was found 
identical if the octane value is the same. 3 refs., 8 figs., 4 tabs. 


30200 (ETDE/JP-mf-94796295, pp. 209-212) Effect of 
lambda control characteristics on exhaust emission of a CNG 
engine equipped with three-way catalyst system. Sakai, T. 
(Japan Automobile Research Institute Inc., Tsukuba (Japan)); Kim, 
E. Society of Automotive Engineers of Japan, Tokyo (Japan). 20 
Apr 1994. 215p. (In Japanese). In 1994 JSAE (Society of Automo- 
tive Engineers of Japan) Spring Convention Proceedings. No.942 
(58-114). Order Number DE94796295. Source: OSTI; NTIS; Avail- 
able from Society of Automotive Engineers of Japan, Inc., 10-2, 
Gobancho, Chiyoda-ku, Tokyo, Japan. 

Noticing an air-fuel ratio control method possible of working with- 
out changing a natural gas engine system, discussions were given 
on changing the contro! parameters in P| control and optimizing dy- 
namic conditions in the air-fuel ratio. The tested engine is a CNG 
engine based on a six-cylinder four-cycle engine with a displace- 
ment of two liters. The fuel feed system uses a prototype electronic 
control mixer fabricated for the CNG engine. It was found that the 
window can be expanded more to the lean side (with air excess 
rate of about 1.01) than to the theoretical mixing ratio by optimizing 
the amplitude and frequency of the air excess rate \ controlled at 
a certain cycle. A high exhaust gas purification rate can also be 
obtained in this case. The adequate control frequency for in this 
case is 0.3 Hz or lower. An amplitude of 0.04 or lower is suitable. 
Thus, it was made clear that the 4 control characteristics in P| con- 
trol of the air-fuel ratio can improve the purification rate and 
expand the window to the lean side even with the average A condi- 
tion more to the lean side than to the theoretical mixing ratio. 4 
refs., 8 figs., 2 tabs. 


30201 


(ETDE/JP-mf-94796308, pp. 105-108) Development 
of low emission medium duty truck for garbage collector 
equipped with HIMR system. Miyashita, R. (Hino Motors Ltd., 
Tokyo (Japan)); Suzuki, T.; Kikuchi, K.; Shiratsuchi, M.; Takamura, 
H. Society of Automotive Engineers of Japan, Tokyo (Japan). 20 
Apr 1994. 227p. (in Japanese). In 1994 JSAE (Society of Automo- 
tive Engineers of Japan) Spring Convention Proceedings. No. 941 


(115-165). Order Number DE94796308. Source: OSTI; NTIS; 
Available from Society of Automotive Engineers of Japan, Inc., 10- 
2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Hino Motors Ltd. has applied to a medium duty garbage collect- 
ing truck the medium size HIMR system that has been developed 
for a medium duty delivery truck to develop a low pollution garbage 
collecting truck. The HIMR is termed for a diesel-electric hybrid 
system that has realized low pollution performance. Structurally 
speaking, the system houses a three-phase AC motor in a flywheel 
housing in an engine to improve its mountability to a vehicle. The 
garbage collecting truck is based on a four-ton truck with a collec- 
tor box volume of 8 m® and a loading weight of 2,500 kg or more. 
The vehicle has realized not only reduction in exhaust gas emis- 
sion during operation, but also reduction in noise and improvement 
in braking power by means of a retarder. The HIMR system has 





functions of a starter, a motor, a generator and energy regenera- 
tion. The engine is a four-cylinder diesel engine with a turbo 
intercooler. NOx contained in the exhaust gas is lower by 42% 
than the 1989 regulation. Black smoke at a concentration of 10% 
or less has also been achieved. The vehicle is under a monitor test 
for practical application. 9 figs., 5 tabs. 


30202 (ETDE/JP-mf-94796308, pp. 165-168) Diesel combus- 
tion improvement and emissions reduction with high pressure 
fuel injection.: Eftect of multi hole injection nozzle with throt- 
tle construction. Tabata, Y. (New A.C.E. Institute Co. Ltd., Tokyo 
(Japan)); Takeda, Y.; Niimura, K.; Komori, M. Society of Automo- 
tive Engineers of Japan, Tokyo (Japan). 20 Apr 1994. 227p. (in 
Japanese). In 1994 JSAE (Society of Automotive Engineers of 
Japan) Spring Convention Proceedings. No. 941 (115-165). Order 
Number DE94796308. Source: OSTI; NTIS; Available from Society 
of Automotive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda- 
ku, Tokyo, Japan. 

Noticing the NOx emission reducing effect possible by suppress- 
ing initial fuel injection rate in a diesel engine, an attempt has been 
made on trial fabrication of a multi hole injection nozzle with throt- 
tle construction to suppress flow rate of the fuel during an initial lift 
stage. This paper describes execution of an injection system test 
and an engine test on a high-pressure fuel injection device com- 
bined with the multi hole nozzle with throttle construction. It also 
explains a simulative calculation and an analysis of the result using 
spray observation. Reduction in the initial injection rate and a 
trade-off between NOx and smoke emissions were obtained in a T/ 
H nozzle with large clearance in the throttle portion and without 
squeezing effect in fuel pressure and tlow rate. The flow pattern in 
the T/H nozzle differs largely from STD in the initial lift stage, and 
changes with lift rise. It is inferred that a strong disturbance occurs 
in the flow in the nozzle during the lift rise in a non-steady flow, 
which would be an important factor for the reduction of the fuel in- 
jection rate during the initial injection stage and the improvement in 
the spray characteristics. 5 refs., 9 figs., 2 tabs. 


30203 (ETDE/JP-mf-94796308, pp. 169-172) Diesel Com- 
bustion improvement and emissions reduction with high 
pressure fuel injection.: Effects of step shape at exit region of 
injection nozzle hole. Takeda, Y. (New A.C.E. Institute Co. Ltd., 
Tokyo (Japan)); Ishikawa, N.; Niimura, K.; Komori, M. Society of 
Automotive Engineers of Japan, Tokyo (Japan). 20 Apr 1994. 
227p. (In Japanese). In 1994 JSAE (Society of Automotive Engi- 
neers of Japan) Spring Convention Proceedings. No. 941 
(115-165). Order Number DE94796308. Source: OSTI; NTIS; 
Available from Society of Automotive Engineers of Japan, Inc., 10- 
2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Improvements and tests have been given on a high-pressure fuel 
injection nozzle to reduce emissions from a diesel engine. A con- 
ventional injection nozzle with a sack was disposed with a 
cylindrical counterbore at the exit, and experimented. Disposing a 
counterbore with a diameter of 1.5 mm reduced NOx concentration 
by 20% at maximum and hydrocarbon concentration to half com- 
pared with the conventional nozzle without a counterbore in the 
case of a high load. Reducing the counterbore diameter still 
smaller has the NOx concentration exhibit a decreasing trend, but 
tends to generate smoke and aggravate fuel consumption, the 
result being in a trade-off relation. Therefore, using an optimal di- 
ameter has improved the trade-off relation. This applies also to the 
case of partial load, with large contribution to hydrocarbon de- 
crease. The present improved type nozzle generates an air flow 
that goes into the counterbore in association with fuel injection, 
and strengthens disturbances in the spray and the air that come 
out from the counterbore. Larger emissions reduction may be ex- 
pected if the nozzle shape including the counterbore is optimized 
further. 5 refs., 10 figs., 2 tabs. 


30204 (ETDE/JP-mf-94796308, pp. 173-176) Study on ap- 
plying a 3-dimensional diffusing spray in the DI diesel engine 
(NICS-MP). Part 1.: Testing for the location of a MIW head at- 
tached to piston. Ogura, M. (Nippon Institute of Technology, Tokyo 
(Japan)); Hanada, S.; Lin, B. Society of Automotive Engineers of 
Japan, Tokyo (Japan). 20 Apr 1994. 227p. (in Japanese). In 1994 
JSAE (Society of Automotive Engineers of Japan) Spring Conven- 
tion Proceedings. No. 941 (115-165). Order Number DE94796308. 
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Source: OST; NTIS; Available from Society of Automotive Engi- 
neers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

An experiment was attempted by using impinging and diffusing 
spray to improve combustion in a direct injection diesel engine. 
This is a system that aspires to spray diffusion by setting a multi- 
impingement-wall on a movable piston lip and having fuel injected 
from a multi-hole nozzle impinge on the wall. Wall impinging effect 
and impingement of fuel particle phase are superimposed and per- 
formed three-dimensionally. Relatively good combustion was 
exhibited in the piston cavity up to a medium load, and the fuel 
consumption was improved. However, in a high load, the fuel con- 
sumption was aggravated, with the maximum axis average effective 
pressure decreased. High-concentration hydrocarbons and smoke 
were generated at the cylinder head, and deposited on the cylinder 
head. This is thought to have been caused from combustion prod- 
ucts blown up onto the head face and quenched. Measures are 
required to promote air flow in the head, including improvement on 
piston squeezing ratio and piston shape. The system quickens the 
initial combustion and shorten ignition delay slightly, but shows 
sharp combustion on the contrary, indicating it has not exhibited 
sufficient effect of diffusion spray. 4 refs., 11 figs., 1 tab. 


30205 (ETDE/JP-mf-94796308, pp. 177-180) Study on ap- 
plying a three-dimensionail diffusing spray in the Di diesel 
engine (NICS-MH). Part 1.: Matching of the spray diffusion and 
the piston cavity. Lin, B. (Nippon Institute of Technology, Tokyo 
(Japan)); Ogura, M. Society of Automotive Engineers of Japan, 
Tokyo (Japan). 20 Apr 1994. 227p. (in Japanese). In 1994 JSAE 
(Society of Automotive Engineers of Japan) Spring Convention 
Proceedings. No. 941 (115-165). Order Number DE94796308. 


Source: OSTI; NTIS; Available from Society of Automotive Engi- 
neers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 
A study is being made on a wall impingement and diffusion fuel 
spraying method to improve combustion in a direct injection diesel 
engine. An impingement wall that opposes a fuel injection nozzle is 
fixed on a cylinder head to form three-dimensional diffusing spray 


that superimposes wall impingement and diffusion effect over inter- 
fuel particle impingement effect. Improvements have been given on 
the system reported in the previous paper. The present experiment 
used a multi-impingement-wall head with an outer diameter of 16 
mm and a length of the impingement wall of 7.8 mm, set to a fuel 
injection angle of 10 degrees. The intention was to ensure good 
diffusion spray by extending the impingement wall face length and 
reducing the injection angle. Good spray was obtained in the pis- 
ton cavity, and the combustion was improved. Providing a 
protrusion in the cavity center is effective in improving the fuel con- 
sumption and reducing NOx, hydrocarbon and smoke generation. 
The impinged wall diffusion effect eliminated completely deposition 
of carbon on the wall in the piston cavity. The initial combustion 
was alleviated, the ignition delay was shortened, and the maximum 
in-cylinder pressure and maximum pressure rising rate were re- 
duced. 3 refs., 13 figs., 1 tab. 


30206 (ETDE/JP-mf-94796308, pp. 181-184) Effect of EGR 
on combustion and exhaust emission of a supercharged 
diesel engine. Suzuki, H. (Traffic Safety and Nuisance Research 
Institute, Tokyo (Japan)); Koike, N.; Odaka, M. Society of Automo- 
tive Engineers of Japan, Tokyo (Japan). 20 Apr 1994. 227p. (in 
Japanese). In 1994 JSAE (Society of Automotive Engineers of 
Japan) Spring Convention Proceedings. No. 941 (115-165). Order 
Number DE94796308. Source: OSTI; NTIS; Available from Society 
of Automotive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda- 
ku, Tokyo, Japan. 

In order to improve combustion in a large diesel engine, discus- 
sions have been given on combustion with supercharging using an 
intercooler, exhaust gas behavior, and exhaust improving effect of 
simultaneous use of exhaust gas recirculation (EGR). Supercharg- 
ing with an intercooler reduces largely particulate matter generation 
by as much as 60%. However, although it causes little increase in 
NOx concentration, it increases the absolute quantity of NOx emis- 
sion because of increase in exhaust gas flow amount as a result of 
supercharging. Simultaneous use of supercharging, EGR and injec- 
tion timing control has reduced NOx emission lower by about 40% 
than the base condition even during a maximum exhaust period as 
a result of superimposing the effect from injection timing delaying 
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and that from the EGR. Particulate matters are reduced less than 
with the EGR alone when supercharge pressure is high, but it may 
be said that trade-off improvement has been realized if reduction in 
NOx emission is also counted. The NOx emission tends to 
increase if air change temperature rises. Because the EGR aggra- 
vates sharply particulate matter emission when the air change 
temperature is high, suppression of air change temperature rise by 
means of intercooling is necessary. 3 refs., 9 figs., 1 tab. 


30207 (ETDE/JP-mf—94796308, pp. 185-188) Exhaust emis- 
sion behaviors from a heavy duty diesel engine under various 
driving conditions.: Reduction effects of exhaust emission by 
means of the optimized EGR control. Tsukamoto, Y. (Traffic 
Safety and Nuisance Research Institute, Tokyo (Japan)); Odaka, 
M.; Ishii, H. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 227p. (in Japanese). In 1994 JSAE (Society 
of Automotive Engineers of Japan) Spring Convention Proceed- 
ings. No. 941 (115-165). Order Number DE94796308. Source: 
OSTI; NTIS; Available from Society of Automotive Engineers of 
Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Exhaust gas recirculation (EGR) is expected as a technology to 
reduce NOx emission from a heavy duty diesel engine. An EGR 
control measure compatible with transient driving conditions has 
been applied to actual driving conditions to discuss exhaust emis- 
sion behaviors. The result reported in the previous paper may be 
summarized as follows: because of the air-fuel ratio changing 
largely during an actual driving, O2 concentration in the exhaust 
gas also changes. In the case of EGR, if the EGR is so controlled 
that the O2 concentration in supply air is at about 19%, the NOx 
emission may be reduced largely, with particulate matter emission 
also suppressed. An experiment was performed with the opening 
angle of a valve disposed between an exhaust pipe and an intake 
valve so controlled by a computer that the feed air O2 concentra- 
tion is set to the target value. Controlling the EGR so as to make 
the feed air O2 concentration 19% has reduced the NOx emission 
by 40% to 60% under actual driving conditions. Increase in particu- 
late matter emission was found minimal during the driving. 
Particulate matter emission tends to decrease if sulfur content in 


fuel is low. However, fluctuations in EGR control affect largely the 
particulate matter emission, hence high accuracy control is re- 
quired. 2 refs., 9 figs., 2 tabs. 


30208 (ETDE/JP-mf-94796308, pp. 189-192) Analysis of NO 
formation characteristics and its control concepts in diesel 
engines from NO reaction kinetics. Chikahisa, T. (Hokkaido Uni- 
versity, Sapporo (Japan)); Konno, M.; Murayama, T.; Kumagai, T. 
Society of Automotive Engineers of Japan, Tokyo (Japan). 20 Apr 
1994. 227p. (In Japanese). In 1994 JSAE (Society of Automotive 
Engineers of Japan) Spring Convention Proceedings. No. 941 
(115-165). Order Number DE94796308. Source: OSTI; NTIS; 
Available from Society of Automotive Engineers of Japan, Inc., 10- 
2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

In order to reduce NOx emission from diesel engines, discus- 
sions have been given on NOx formation characteristics and its 
control by using NO reaction kinetics. The calculation has utilized 
the three-dimensional combustion simulation program, KIVA code. 
The extended Zeldvich reaction was used to calculate the NO for- 
mation, and related chemical species were derived in terms of 
chemical equilibrium theory. Microfine cells that are regarded as 
not subjected to complex mixing and diffusion were conceived in a 
space, and a Lagrangian pursuit was given on the NO amount 
change in the space. An EGR at about 20% has a large effect to 
reduce NO formation, but little effect at higher levels. The lower the 
EGR gas temperature, the larger the effect. Two-step combustion 
and mixed cooling are also effective, but reducing the mixing time 
is much more effective. Changing the ignition positions in high- 
pressure injection does not affect the NO formation amount. The 
main factor for NO formation increase is the increase in spray 
growth length relative to nozzle diameters. The NO formation 
amount is in inverse proportion to engine rotation speed, but low 
air excess rate and rotation speed increase the chemically equilib- 


rium portion, thus reducing influence from the rotation speed. 11 
refs., 9 figs. 


30209 (ETDE/JP-mf-94796308, pp. 193-196) Prediction of 
diesel combustion by numerical analysis. Part 1.: Result of 


208 ERA Vol. 19, No. 11 


mult-dimensional modeling. Kudo, Y. (Hino Motors, Ltd. Tokyo 
(Japan)); Takenaka, Y.; Kakegawa, T.; Shiozaki, T.; Aoyagi, Y. So- 
ciety of Automotive Engineers of Japan, Tokyo (Japan). 20 Apr 
1994. 227p. (In Japanese). In 1994 JSAE (Society of Automotive 
Engineers of Japan) Spring Convention Proceedings. No. 941 
(115-165). Order Number DE94796308. Source: OSTI; NTIS; 
Available from Society of Automotive Engineers of Japan, Inc., 10- 
2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

To conform to the exhaust gas regulations while achieving im- 
provements in output and fuel consumption in direct injection diesel 
engines, improvement in combustion is essential. Therefore, an in- 
vestigation has been given on difference in spray models and 
evaporative fuel distributions, and its effect on combustion. The 
spray models used are the TAB model in KIVA2 code developed at 
the Los Alamos Research Institute, models developed by Reitz et 
al, and the modified TAB that has changed average particle size 
into the experimental expression by Hiroyasu. The TAB interprets 
that fuel droplets break up as a result of evolution of the droplets’ 
own vibration mode after injection from a nozzle. Determination on 
whether breakup should be carried out is defined by the relation- 
ship between vibration amplitude and the Weber number. Studies 
by Reitz et al interpret that droplet diameters change temporally 
and continuously. Ignition and combustion were calculated by 
switching three models. The calculations were carried out under 
high-pressure container and engine combustion chamber condi- 
tions. The spray models have large influence on prediction on 
ignition and combustion processes. The modified TAB has im- 
proved the calculation accuracy. 6 refs., 7 figs., 2 tabs. 


30210 (ETDE/JP-mf-94796308, pp. 197-200) Prediction of 
diesel combustion by numerical analysis. Part 2.: Approach to 
combine stochastic model and multi-dimensional model. Take- 
naka, Y. (Hino Motors, Ltd., Tokyo (Japan)); Kudo, Y.; Kakegawa, 
T.; Joko, |. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 227p. (In Japanese). In 1994 JSAE (Society 
of Automotive Engineers of Japan) Spring Convention Proceed- 
ings. No. 941 (115-165). Order Number DE94796308. Source: 
OSTI; NTIS; Available from Society of Automotive Engineers of 
Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

A microscopic mixing process in diesel combustion governs 
strongly the reaction velocity. This paper describes a multiple 
region stochastic model and its calculation result to predict com- 
bustion process. Injected fuel rolls air in according to its holding 
momentum, forms a spray, and gets mixed with air at each calcu- 
lation pitch (one crank angle). Time-series change in momentum 
energy was calculated from change in the injection rate. The 
formed sprays go into combustion gas sequentially, and form gas 
mixture by rolling the combustion gas in. After preliminary mixing, 
the sprays start combustion, get mixed with surrounding lean com- 
bustion gases at different mixing speeds within the combustion 
region, and generate heat. Lumps of gases with different composi- 
tions exist randomly in the sprays and the combustion. Mixing 
processes in these regions were expressed by repeating the ran- 
dom averaging operation. The heat generation process in a 
cylinder can be predicted at a high accuracy if flow rates in the 
combustion chamber and residence time in the premixing region 
are given appropriately. 7 refs., 6 figs., 2 tabs. 


30211 (ETDE/JP-mf-94796308, pp. 201-204) Study of com- 
putational analysis for fuel spray in a D.l. diesel engine.: 
Modeling of wall impingemenet. Tabata, T. (Isuzu Advanced En- 
gineering Center, Ltd., Tokyo (Japan)); Zhang, L.; Takatsuki, T.; 
Yokota, K. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 227p. (In Japanese). In 1994 JSAE (Society 
of Automotive Engineers of Japan) Spring Convention Proceed- 
ings. No. 941 (115-165). Order Number DE94796308. Source: 
Available from Society of Automotive Engineers of Japan, Inc., 10- 
2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

In order to identify dispersing behavior of sprayed fuel in a direct 
injection diesel engine, a numerical computation has been per- 
formed with the considerations on residence and transformation of 
droplets impinged on a wall added to the KIVA-II model. A droplet 
with a diameter of D1 impinged on the wall with a velocity of V1 
transforms into a disk with a diameter of D2 = Dmax, slides in that 
form on the wall face at a velocity of V2. Thereafter, it breaks up 





changing the diameter to D3, and repulses from the wall face in a 
velocity of V3. Wall face tangential direction components were 
sought under an assumption that the sum of momentum energy 
and surface energy is stored respectively when a droplet impinges 
on the wall and begins sliding and when it repulses from the wall. 
The model added to the present calculation has brought about 
good agreement with the experiment on dispersing behavior of 
spray impinged on a flat plate. The reasonability of the calculation 
has been verified when it was applied to a wall face that simulates 
cavity of a piston. Correlation has also been identified between a 
spray dispersing behavior obtained from calculation using nozzle 
spray angle as a parameter and smoke from an actual engine. 11 
refs., 9 figs., 2 tabs. 


30212 (ETDE/JP-mf-—94796308, pp. 205-208) Characteristics 
of diesel spray of impinging flow nozzle. Yamamoto, H. (New 
A.C.E. Institute, Co. Ltd., Tokyo (Japan)); Niimura, K.; Nishida, M.,; 
Komori, M. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 227p. (In Japanese). In 1994 JSAE (Society 
of Automotive Engineers of Japan) Spring Convention Proceed- 
ings. No. 941 (115-165). Order Number DE94796308. Source: 
Available from Society of Automotive Engineers of Japan, Inc., 10- 
2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Discussions have been given on spray characteristics of an jet 
impinging flow nozzle with an objective to improve the diesel en- 
gine combustion method. An attempt has been made to use strong 
meander in a jet generated from impingement of initial jet to form 
uniform sprays and improve the combustion. Observations were 
given on three kinds of jet impinging flow nozzles that jet impinges 
at just behind the nozzle outlet, at the outlet, and in a jet hole, as 
well as on non-evaporative spray from a nozzle with straight jet 
hole. Their spray characteristics were compared. The observations 
have used shadow photography that presents spray outline 
shapes, and continuous photographs of lights scattering on spray 
cross sections photographed by using sheet-form laser irradiation. 
Impinging a jet increases the spray angle. Impingements at a jet 
outlet and its outer section cause a high-concentration portion in 
the center of a spray to disperse around and accelerate introduc- 
tion of air in the jet. Impingement inside a jet hole results in less 
spread in a spray than the impingements at a jet outlet and its 
outer section. It is preferable that a spray be impinged outside and 
closer to a jet hole. 3 refs., 9 figs., 2 tabs. 


30213 (ETDE/JP-mf-94796308, pp. 209-212) Effects of step 
shape at the exit region of nozzle holes for diesel spray for- 
mation. Ishikawa, N.; Niimura, K. Society of Automotive Engineers 
of Japan, Tokyo (Japan). 20 Apr 1994. 227p. (In Japanese). In 
1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No. 941 (115-165). Order Number 
DE94796308. Source: Available from Society of Automotive Engi- 
neers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Investigations have been made on effects of step shape at the 
exit region of nozzle holes on spray formation with an objective to 
improve combustion in diesel engines. Fuel injection was per- 
formed into a pressure container using a single hole nozzle with a 
diameter of 0.17 mm attached with plates processed with counter- 
bores of different shapes. The observation has used a strobe as a 
light source, with sprays photographed at high speeds in shadow 
photography using an image converter camera. Attaching a coun- 
terbored plate onto the nozzle hole exit region results in change in 
spray characteristics. In the case of straight counterbore with its di- 
ameter varied in 0.5 mm, 1.5 mm and 2.5 mm, the penetration 
decrease ratio was found largest when the diameter is 1.5 mm. A 
characteristic was found that spray volume is small during the ini- 
tial stage of spraying when a counterbored plate is attached to a 
nozzle, but it increases as the time elapses. This characteristic is 
caused from a fact that a counterbore suppresses introduction of 
air during the initial stage of the spray, and generates disturbance 
thereafter. A multi-hole nozzle that is used actually requires consid- 
erations of other factors than phenomena seen in a single-hole 
nozzle. 4 refs., 10 figs., 2 tabs. 


30214 (ETDE/JP-mf—94796308, pp. 213-216) Entrainment of 
ambient air into transient gas jet impinging on a flat wall. 
Tomita, E. (Okayama University, Okayama (Japan)); Hamamoto, 
Y.; Tsutsumi, H.; Watanabe, T. Society of Automotive Engineers of 
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Japan, Tokyo (Japan). 20 Apr 1994. 227p. (in Japanese). In 1994 
JSAE (Society of Automotive Engineers of Japan) Spring Conven- 
tion Proceedings. No. 941 (115-165). Order Number DE94796308. 
Source: Available from Society of Automotive Engineers of Japan, 
Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

Investigations have been given on amount of ambient air flowing 
into unsteady transient gas jet impinging on a flat wall in order to 
improve combustion in direct injection diesel engines. An electro- 
magnetic injection nozzle (with a hole diameter of 0.82 mm) was 
installed in a pressure accumulating chamber, and air was injected 
for 11.5 ms into a sufficiently large container filled with air at atmo- 
spheric pressure to have the injected air impinge perpendicularly 
on a flat wall placed at a distance of L from the injection hole. The 
jet shape was visualized by means of the laser sheet method. 
Further, the ambient air flow was identified as a path using a mi- 
crobaloon as a tracer to derive entrainment amount into the jet 
flow. The impinged jet takes in less amount of the ambient air just 
before and after the impingement than does a free jet, but the 
amount increases thereafter for a certain while. Then, it becomes 
about the same as in the free jet as the time elapses further. The 
entrainment rate per unit area decreases as it leaves farther away 
from the jet hole in the case of steady condition. However, in the 
case of non-steady condition, the value after passing the tip of the 
jet flow becomes larger than that in the steady condition in both of 
free jet and impingement flow. 10 refs., 10 figs. 


30215 (ETDE/JP-mf-94796308, pp. 217-220) De-NOx con- 
verter of diesel engine vehicle for practical use. Ogasawara, K. 
(Riken Corp., Tokyo (Japan)); Muramatsu, G.; Makino, S. Society 
of Automotive Engineers of Japan, Tokyo (Japan). 20 Apr 1994. 
227p. (In Japanese). In 1994 JSAE (Society of Automotive Engi- 
neers of Japan) Spring Convention Proceedings. No. 941 
(115-165). Order Number DE94796308. Source: Available from 
Society of Automotive Engineers of Japan, Inc., 10-2, Gobancho, 
Chiyoda-ku, Tokyo, Japan. 

As a method to reduce NOx in exhaust gas from diesel engine 
vehicles, a converter system to remove NOx by catalysts using 
light oil as a reducing agent was proposed. NOx reducing effects of 
Cu-alumina and Ag-alumina catalysts were studied in laboratory 
tests using various hydrocarbons as reducing agents. The former 
catalyst was effective in relatively low-temperature region, and the 
latter one was effective in high-temperature region. Combining both 
catalysts, the composite catalyst that works effectively in a wide 
temperature range from 300 to 550°C was obtained. As for light oil 
as a reducing agent, a suitable quantity for the NOx volume in ex- 
haust gas is required to be supplied to the catalytic system in a 
proper spray condition. NOx reduction in a wide exhaust gas tem- 
perature range from 300 to 600°C became possible by changing 
the operation method for the light oil adding system in two ways 
according to exhaust gas temperature. As a result of 13-mode test 
on the DI engine using the composite catalyst, NOx was able to be 
reduced by about 30%. A computer-controlled on-board system 
was also proposed. 4 refs., 7 figs. 


30216 (ETDE/JP-mf-94796308, pp. 221-224) Removal of ni- 
trogen oxides over Pt-ZSM-5 catalyst in diesel exhaust. Guo, J. 
(Hokkaido University, Sapporo (Japan)); Konno, M.; Chikahisa, T.; 
Murayama, T.; lwamoto, M. Society of Automotive Engineers of 
Japan, Tokyo (Japan). 20 Apr 1994. 227p. (In Japanese). In 1994 
JSAE (Society of Automotive Engineers of Japan) Spring Conven- 
tion Proceedings. No. 941 (115-165). Order Number DE94796308. 
Source: Available from Society of Automotive Engineers of Japan, 
Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

The platinum ion-exchanged ZSM-5 zeolite catalyst (Pt-Z), which 
reduces nitrogen oxides (NOx) in the presence of oxygen and hy- 
drocarbon, was studied its cleanup performance by using actual 
engine exhaust gas. An applied engine was the water-cooling DI 
diesel engine with compression ratio of 18.5, which used light oil or 
ethanol as fuel. Compared with the Cu ion-exchanged ZSM-5 zeo- 
lite catalyst that had been previously reported, Pt-Z showed higher 
NOx reduction in low catalyst temperature region. The temperature 
at which the maximum activity was shown was about 150°C lower 
in the case of Pt-Z. Adding ethylene to exhaust gas was effective 
for improving NOx reduction of Pt-Z. However, water content in 
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exhaust gas hardly affected the NOx reduction performance. Con- 
cerning the shape of the catalyst, the granular type had higher 
cleanup performance than the honeycomb type. A container of the 
granular catalyst showed higher NOx reduction when it was small 
in diameter and long in the flow direction. 5 refs., 8 figs. 


3302 External Combustion Engines 


Refer also to citation(s) 29774, 29782, 29785, 29786, 29792, 
29793, 29797, 29798, 29802, 29805, 29806, 29810, 29811, 29817, 
29819, 29820, 29821, 29822, 29828, 29829, 29830, 29832, 29837 


3303 Electric-Powered Systems 
Refer also to citation(s) 30056, 30160, 30201, 30221, 30222 


30217 (DOE/BP/03362-T1) Phase 3 of a brushless doubly- 
fed machine system development program: Final technical 
report, January 1, 1992—June 30, 1993. Alexander, G.C.; Spee, 
R.; Wallace, A.K. Oregon State Univ., Corvallis, OR (United 
States). [1993]. 171p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-90BP03362. Order Number 
DE94013095. Source: OSTI; NTIS; GPO Dep. 

Since the inception of the BDFM development program in 1989, 
the value of BDFM technology has become apparent. The BDFM 
provides for adjustable speed, synchronous operation while keep- 
ing costs associated with the required power conversion equipment 
lower than in competing technologies. This provides for an advan- 
tage in initial as well as maintenance expenses over conventional 
drive system. Thus, the BDFM enables energy efficient, adjustable 
speed process control for applications where established drive 
technology has not been able to deliver satisfactory returns on in- 
vestment. At the same time, the BDFM challenges conventional 
drive technologies in established markets by providing for improved 
performance at lower cost. BDFM converter rating is kept at a min- 
imum, which significantly improves power quality at the utility 
interface over competing power conversion equipment. In sum- 
mary, BDFM technology can be expected to provide significant 
benefits to utilities as well as their customers. This report dis- 
cusses technical research and development activities related to 
Phase 3 of the Brushless Doubly-Fed Machine System Develop- 
ment Program, including work made possible by supplemental 
funds for laboratory improvement and prototype construction. Mar- 
ket research for the BDFM was provided by the College of 
Business at Oregon State University; market study results will be 
discussed in a separate report. 


30218 (ETDE/JP-mf—94796308, pp. 109-112) Development 
of YONDEN electric vehicle ‘PIVOT’. Nasu, H. (Shikoku Re- 
search Institute Inc., Kagawa (Japan)); Higasa, H.; Hayashi, S.; 
Ishikawa, H.; Yoshimura, T. Society of Automotive Engineers of 
Japan, Tokyo (Japan). 20 Apr 1994. 227p. (In Japanese). In 1994 
JSAE (Society of Automotive Engineers of Japan) Spring Conven- 
tion Proceedings. No. 941 (115-165). Order Number DE94796308. 
Source: OSTI; NTIS; Available from Society of Automotive Engi- 
neers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, Tokyo, Japan. 

An electric vehicle worth proposal has been developed that is 
added with a movement function that is not available in en- 
ginepowered vehicle. It's intended for a small-sized motorcar. The 
achieved drive performance is represented by a maximum speed 
of 122 krvh and an acceleration performance of 22.8 seconds 
(zero to 400 m) and 5.52 seconds (zero to 40 kmv/h). The steering 
system has actuators arranged in front of axles in both of the front 
and rear wheels to realize wide angle steering required for flexible 
driving. The suspension system has adopted the double wishbone 
system, with the damper spring unit fitted on the spring via pull- 
rods and locker arms to reduce the under-spring weight. Axles in 
the driving system support coils in motors that drive the tires di- 
rectly, being bolted upright. A host computer to control and monitor 
this vehicle has 48 digital input/output points and 40 analog input/ 
output points. With these functions, the flexible driving that allows 
in-situ turn and true traverse drive has become possible, having 
achieved the original objective. 1 ref., 6 figs., 2 tabs. 
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30219 (ETDE/JP-mf-94796308, pp. 113-116) Development 
of electric scooter for practical use. Nakazawa, Y. (Honda R 
and D Co. Ltd., Tokyo (Japan)); Kumagai, C. Society of Automotive 
Engineers of Japan, Tokyo (Japan). 20 Apr 1994. 227p. (In Japan- 
ese). In 1994 JSAE (Society of Automotive Engineers of Japan) 
Spring Convention Proceedings. No. 941 (115-165). Order Num- 
ber DE94796308. Source: OSTI; NTIS; Available from Society of 
Automotive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, 
Tokyo, Japan. 

A Clean Urban Vehicle Electric Scooter (CUV-ES) has been 
developed based on gasoline engine scooters. Goals for its perfor- 
mances are starting accelerating ability of 17.8s in a range from 0 
to 200m, mileage of 35km per one charge at urban area driving 
mode, and so on. In order to achieve these goals, it was discussed 
to improve efficiency of driving system including motors. A high- 
efficiency three-phase DC brushless motor, a centrifugal clutch, 
and a belt torque converter were adopted. The driving range was 
about 2km longer with the application of the centrifugal clutch at 
urban area driving mode than that of the direct driven type. As for 
the belt converter, belt side pressure and thickness were reduced 
to improve efficiency. 72 NiCd batteries were used as electric 
source. The life of over 300-cycle charge and discharge was 
obtained by setting appropriate values for temperature, electric cur- 
rent, and overcharge quantity during charging and for depth of 
discharge during discharging. Moreover, an integrating power bat- 
tery meter was installed to make it easier to judge if driving should 
be continued or stopped. 1 ref., 7 figs., 4 tabs. 


30220 (UCRL-53868-93, pp. 4.7-4.14) Load calculation and 
system evaluation for electric vehicle climate control. Aceves- 
Saborio, S.; Comfort, W.J. Lawrence Livermore National Lab., CA 
(United States). May 1994. In Engineering research, development 
and technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 

Providing air conditioning for electric vehicles (EV's) represents 
an important challenge, because vapor-compression air condition- 
ers, which are common in gasoline-powered vehicles, may 
consume a substantial part of the total energy stored in the EV 
battery. The authors’ work has two major parts: a cooling and 
heating load calculation for EV's, and an evaluation of several sys- 
tems that can be used to provide the desired cooling and heating 
in EV’s. Four cases are studied: short-range and full-range EV’s 
are each analyzed twice, first with the regular vehicle equipment, 
and then with a fan and heat-reflecting windows, to reduce hot 
soak. Results indicate that for the batteries currently available for 
EV propulsion, an ice storage system has the minimum weight of 
all the systems considered. Vapor-compression air conditioners 
have the minimum for battery storage capacities above 270 kJ/kg. 
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30221 (ETDE/JP-mf-94796295) 1994 JSAE (Society of Au- 
tomotive Engineers of Japan) Spring Convention Proceedings. 
No.942 (58-114). Society of Automotive Engineers of Japan, Tokyo 
(Japan). 20 Apr 1994. 215p. (in Japanese). Order Number 
DE94796295. Source: OSTI; NTIS; Available from Society of Auto- 
motive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, 
Tokyo, Japan. 

The science conference on the automotive technology research 
and development was held on May 11-13, 1994 in Yokohama, and 
165 papers were reported. As for two-wheeled vehicles, reports 
were made on the following: requirements for incentive additives in 
the study of two-wheeled vehicles dynamics, motorcycle motion 
analysis using mechanical system simulation language, improving 
the motorcycle high speed stability using the rear wheel self- 
steering system, etc. As to collision of vehicles, three-dimensional 
collision simulation of driver-vehicle system, study on the causes of 
rear-end collision based on an analysis of driver behavior, etc. 
Concerning combustion, lean combustion behavior of liquid fuels, 
combustion control in methanol-fueled diesel engines, NOx reduc- 
tion in lean-operating S.L. engines, etc. With respect to vibration 
analysis, vibration analysis in automotive systems by substructure 
synthesis, improvement of cabin noise due to air-ring resonance 
tone in tire transmitted through rear-axle of FF car, etc. As to fuels, 





effect of chemical structure of fuel on diesel exhaust emissions, in- 
fluence of gasoline compositions on engine performance, etc. 


30222 (ETDE/JP-mf-94796308) 1994 JSAE (Society of Au- 
tomotive Engineers of Japan) Spring Convention Proceedings. 
No. 941 (115-165). Society of Automotive Engineers of Japan, 
Tokyo (Japan). 20 Apr 1994. 227p. (in Japanese). Order Number 
DE94796308. Source: OSTI; NTIS; Available from Society of Auto- 
motive Engineers of Japan, Inc., 10-2, Gobancho, Chiyoda-ku, 
Tokyo, Japan. 

The science conference on the automotive technology research 
and development was held on May 11-13, 1994 in Yokohama, and 
165 papers were reported. As for driving simulation(DS) for vehi- 
cles, reports are made on driving simulator with large displacement 
motion base - its evolution and the development of basic research 
tool, experimental analysis of avoidance maneuver using a driving 
simulator, comparison of handling characteristics between a driving 
simulator for tracked vehicles and a real vehicle, etc. As to auto 
parts, pitting fatigue strength of caburized gears, evaluation of 
corrosion protection of automotive chromated galvanized bolts, de- 
velopment of aluminum powder metallurgy composites for cylinder 
liners, development of a new nitrided stainless steel piston ring, 
etc. Further studied were made on development of new protocol 
for in-vehicle LAN, development of YONDEN electric vehicle 
‘PIVOT,’ development of electric scooter for practical use, etc. With 
regard to diesel engines, reported were diesel combustion improve- 
ment and emissions reduction with high pressure fuel injection, 
exhaust emission behaviors of a heavy duty diesel engine under 
various driving conditions, etc. 


30223 (UCRL-53868-93, pp. 2.29-2.39) Automatic contact in 
DYNA3D for vehicle crashworthiness. Whirley, R.G.; Engel- 
mann, B.E. Lawrence Livermore National Lab., CA (United States). 
May 1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

This paper presents a new formulation for the automatic defini- 
tion and treatment of mechanical contact in explicit, nonlinear, finite 
element analysis. Automatic contact offers the benefits of signifi- 
cantly reduced model construction time and fewer opportunities for 
user error, but faces significant challenges in reliability and compu- 
tational costs. The authors have used a new four-step automatic 
contact algorithm. Key aspects of the proposed method include (1) 
automatic identification of adjacent and opposite surfaces in the 
global search phase, and (2) the use of a smoothly varying surface 
normal that allows a consistent treatment of shell intersection and 
corner contact conditions without ad hoc rules. Three examples are 
given to illustrate the performance of the newly proposed algorithm 
in the public DYNA3D code. 


30224 (UCRL-53868-93, pp. 4.1-4.5) Tire, accident, han- 
dling, and roadway safety. Logan, R.W. Lawrence Livermore 
National Lab., CA (United States). May 1994. In Engineering re- 
search, development and technology: Thrust area report, FY93. 
232p. Order Number DE94014210. Source: OSTI; NTIS; INIS. 

The authors are developing technology for an integrated pack- 
age for the analysis of vehicle handling and impact into roadside 
features and into other vehicles. The program involves the devel- 
opment and use of rigid-body algorithms and Lawrence Livermore 
National Laboratory’s DYNA and NIKE finite-element codes. The 
goal is a tool for use by engineers in industry and at federal and 
state Departments of Transportation, allowing good quantitative re- 
sults at the workstation level. At the same time, the work enhances 
the authors’ competency in furthering the development of DYNA 
and NIKE, and their expertise in spaceframe design for impact and 
crashworthiness. 


3307 Emission Control 


Refer also to citation(s) 30192, 30193, 30194, 30195, 30196, 
30197, 30200, 30203, 30204, 30205, 30206, 30207, 30208, 30215, 
30216, 30221, 30222 
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30225 (CONF-940301-42) Modeling the fast fill process in 
natural gas vehicle storage cylinders. Kountz, K.J. Institute of 
Gas Technology, Chicago, IL (United States). [1994]. 9p. Spon- 
sored by Institute of Gas Technology, Chicago, IL (United States). 
From 207. spring national meeting of the American Chemical Soci- 
ety (ACS); San Diego, CA (United States); 13-18 Mar 1994. 
Source: OSTI; Institute of Gas Technology, 3424 South State 
Street, Chicago, IL 60616. 

The on-board storage capacity of natural gas vehicles (NGVs) is 
a critical issue to the wide spread marketing of these alternate fu- 
eled vehicles. Underfilling of NGV cylinders, during fast fill (< 5 
min.) charging operations, can occur at fueling stations, at ambient 
temperatures greater than 50°F or 60°F. The resulting reduced 
driving range of the vehicle is a serious obstacle which the gas in- 
dustry is striving to overcome, without resorting to unnecessarily 
high fueling station pressures, or by applying extensive overpres- 
surization of the cylinder during the fueling operation. Undercharged 
storage cylinders are a result of the elevated temperature which 
occurs in the NGV storage cylinder, due to compression and other 
processes which have not, to the author's knowledge, been ana- 
lyzed and documented to date. This paper presents a model and 
solution methodology which quantifies the cylinder undercharging 
phenomena which occurs during rapid (< 5 min.) fueling. The ef- 
fects of heat transfer from the cylinder gas to its constraining walls 
and ambient are considered in the model analysis. The ramifica- 
tions of the results on fueling station and cylinder designs are 
discussed. Suggestions are made for controlled experimental pro- 
grams to verify the theoretical results, and for fueling station design 
studies which could minimize or eliminate cylinder underfilling. 


30226 (KTH-KET-R—4) Alcohol fuels for internal combus- 
tion engines. Onboard catalytic treatment of fuels and 
emissions. Pettersson, Lars. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Chemical Engineering and Technology. 1994. 
58p. (TRITA-KET-R-4). Order Number DE94790832. Source: 
OSTI; NTIS. 

in the first part of this dissertation, a catalytic method is pre- 
sented for upgrading methanol prior to combustion. Methanol is 
decomposed to hydrogen and carbon monoxide and combusted in 
the engine. Neat methanol is used as baseline fuel to ensure fast 
response of the system and also to obtain high maximum power 
output. At low loads the fuel will consist mainly of decomposed 
methanol. When increasing the torque liquid methanol is added, 
ending with pure methanol at maximum torque. The relative effi- 
ciency gain compared with neat methanol operation is 15-20% in 
the torque interval 10-60 Nm. Since octane rating of methanol is 
higher than for gasoline the efficiency gain for this system com- 
pared with gasoline operation will be even higher. Detected NO, 
emissions were very low. The second part of this study includes an 
investigation of a method for cold starting a neat methanol vehicle 
with the constraint of not using any auxiliary fuel additives or start- 
ing agents. A cold start reactor was constructed based on partial 
decomposition of methanol. An engine was started at -30 degrees 
C with this device. The work presented in the third section of this 
thesis is the first part of a project aiming at the development of 
tailor-made oxidation catalysts for diesel engines fueled by alcohol 
fuels, ethanol or methanol. The main interest in this study was fo- 
cused on low temperature oxidation of alcohols or aldehydes. 
Catalytic oxidation of ethanol and acetaldehyde in the presence of 
carbon monoxide and nitric oxide was studied using precious metal 
catalysts applied on monolithic cordierite substrates. Four different 
supports were studied. The results indicate that the choice of sup- 
port affects the product distribution in ethanol oxidation. 156 refs, 
16 figs, 9 tabs 


30227 (NUTEK-R-94-5) Oxygenates in automotive fuels. 
Consequence analysis - preliminary study. Brandberg, Aa. 
(Ecotraffic R&D AB, Stockholm (Sweden)); Saevbark, B. Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). 1994. 72p. (in Swedish). Order Number 
DE94790827. Source: OST]; NTIS; INIS. 

Oxygenates is used in gasoline due to several reasons. They 
are added as high-octane components in unleaded gasoline and 
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as agents to reduce the emission of harmful substances. Oxy- 
genates produced from biomass might constitute a coming market 
for alternative fuels. This preliminary study describes the prerequi- 
sites and consequences of such an oxygenate utilization. 39 refs, 9 
figs, 5 tabs 


30228 (NUTEK-R-94-22) Rape seed oil and rape seed oil 
products. Environmental impact and potential on the market 
for automotive fuels and heating oil. Larsson, Kerstin (Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden)); Kolare, |.; Olofsson, K.; Dahlgren, L.; Pers- 
son, Soeren. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockhoim (Sweden). 1994. 57p. (In 
Swedish). Order Number DE94790831. Source: OSTI; NTIS. 

This report describes production capacity and market potential of 
rape seed oil in Sweden, and the different uses of the product, es- 
pecially as fuel oil or automotive fuel. The difference between rape 
seed oil products and petroleum based products from an environ- 
mental point of view is elucidated. Also discussed are the 
possibilities for Swedish agriculture to participate in this area, and 
the scale of the activity. 20 refs, 2 figs, 13 tabs 


30229 (SLU-LT-R-183) Extraction of rape seed oil and farm 
operation of an Elsbett engine tractor. Bernesson, S. Swedish 
Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. of Agricul- 
tural Engineering. 1994. 37p. Order Number DE94790806. Source: 
OSTI; NTIS. 

This thesis deals with small-scale extraction of rape seed oil and 
the use of this oil in an Elsbett engine tractor. Small-scale extrac- 
tion of rape seed oil was studied in practical tests in the laboratory. 
The influence of the speed of the press screw, nozzle size and 
nozzle performance, the distance between the press screw and the 
press chamber head, the ambient temperature, and preheating of 
the seed with air was studied. At Sjoesa farm a small plant for on- 
farm extraction of rape seed oil was built. The processing of three 
bigger batches of oil seed was studied. Data of interest were regis- 
tered in an operating log. Capacity and oil extraction efficiency 
were studied. A tractor with an Elsbett engine was operated at 
Sjoesa farm on the processed rape seed oil. Data of interest were 
registered in an operating log and with an automatic data collection 
system. The data obtained on the farm were used to conduct an 
energy analysis. The main conclusion of the project is that a sys- 
tem involving rape seed oil and the Elsbett engine works well 
technically. The system is not, however, competitive as there are 
cheap fossil fuels on the market, and the Elsbett engine has not 
yet entered serial production. In addition, the supply of rape seed 
oil in Sweden is limited, and the oil produced could be used for 
better purpose than as vehicle fuel. 32 refs, 6 figs, 6 tabs 


35 ARMS CONTROL 


30230 (INIS-mf-13970) The disarmament agenda of the in- 
ternational community in 1994 and beyond: Statements of the 
Secretary-General. Boutros Ghali, B. United Nations, New York, 
NY (USA). Apr 1994. 38p. (in English, French). (CONF-940197-: 
Advisory board on disarmament matters; Conference on disarma- 
ment, Geneva (Switzerland), 12 Jan 1994). Order Number 
DE94636724. Source: OSTI; NTIS (US Sales Only); INIS. 

The document comprises two statements of the Secretary- 
General delivered in January 1994, conveys present thinking on 
possible approaches to be taken in the light of the events of the 
past year and views on a number of specific tasks that the interna- 
tional community must now carry out with a sense of urgency. 


30231 (INIS-mf-13970, pp. 2-9) Address of the Secretary- 
General to the Advisory Board on disarmament matters. 
Boutros Ghali, B. United Nations, New York, NY (USA). Apr 1994. 
38p. (In English, French). (CONF-940197-: Advisory board on dis- 
armament matters; Conference on disarmament, Geneva 
(Switzerland), 12 Jan 1994). In The disarmament agenda of the in- 
ternational community in 1994 and beyond: Statements of the 
Secretary-General. Order Number DE94636724. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In his address the Secretary-General discussing the future disar- 
mament agenda, suggested to concentrate on the following crucial 
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questions: what are the key issues? what should be on the disar- 
mament agenda of international community in 1994 and beyond? 
what new concepts, new approaches, can be used to integrate, 
globalize, and re-invigorate the debate about disarmament. 


3501 Policy, Negotiations, and Legislation 


30232 (BNL-60043) The CFE Treaty and changed condi- 
tions in Europe. Allentuck, J. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940748-75: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE94016729. Source: OSTI; NTIS; GPO Dep. 

The Treaty on Conventional Forces in Europe (CFE) was signed 
in November 1990 by sixteen nations, members of the North At- 
lantic Treaty Organization (NATO), and six nations, members of the 
Warsaw Treaty Organization (WTO). It was resigned to prevent a 
major surprise attack in Europe by the conventional forces of one 
Treaty Organization against those of the other and was the first 
major arms control treaty to address conventional weapons. This 
paper focuses on how CFE adapted to changes in the military- 
political situation in Europe which occurred after 1990 and failed to 
adapt to others. Suggestions are offered on how it might be 
changed to make it more relevant under these changed conditions. 


3502 Proliferation 
Refer also to citation(s) 29199, 29463, 31911 


30233 (DTH-AEF-NT—10) The risk of nuclear weapons pro- 
liferation. Oelgaard, P.L. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Afd. for Elektrofysik. Jan 1994. 28p. Order Number 
DE94636728. Source: OST; NTIS; INIS. 

During the later years the risks of nuclear proliferation have 
again become a major topic of interest. This is primarily due to the 
acute problems caused by Iraq, North Korea, and the 3 new states 
of the former USSR, Ukraine, Kazakhstan and Belarus. Analysis 
shows that security problems and prestige are the two most impor- 
tant motives, when the risks of proliferation are considered. But 
motives are not enough. To produce nuclear weapons a number of 
technological requirements must also be fulfilled. The country must 
be able to produce almost pure fissile material, i.e. °5U or 25°Pu. 
It must also be able to solve a number of metallurgical, explosive, 
ignition, physics and other problems. These are in particular non- 
trivial, if a implosion weapon is to be designed. A review is made 
of the nuclear facilities in a number of the countries which have 
been suggested as possible future nuclear weapons countries. In 
particular facilities which can produce almost pure fissile materials, 
*35) and 239Pu, are considered. The possibility of nuclear terrorists 
have often been discussed in the media. However, it seems very 
unlikely that even a major terrorist or mafia organization will be 
able to solve all the weapons design problems, even if they could 
steal the fissile material. It is finally discussed what can be done to 
reduce the risk of further nuclear proliferation. Political pressure 
can be brought to bear on countries outside the NPT to join it, but 
it can be counter-productive, and sometimes the countries that are 
able to exert such pressure, are not willing to do so for other politi- 
cal reasons. The problem of countries which are party to the NPT, 
but which are believed to acquire nuclear weapons capability in vi- 
olation of the treaty, can be countered by unannounced inspections 
of non-declared facilities. However, such inspections can only be 


meaningfully performed if the necessary intelligence is available. 
(EG) 


30234 (INIS-mf-13970, pp. 10-14) Message of the Secretary- 
General to the conference on disarmament. Boutros Ghali, B. 
United Nations, New York, NY (USA). Apr 1994. 38p. (in English, 
French). (CONF-940197—: Advisory board on disarmament mat- 
ters; Conference on disarmament, Geneva (Switzerland), 12 Jan 
1994). In The disarmament agenda of the international community 
in 1994 and beyond: Statements of the Secretary-General. Order 
Number DE94636724. Source: OSTI; NTIS (US Sales Only); INIS. 

In his message the Secretary-General stressed the positive 
trends towards the consolidation of the pattern of cooperation 





among Members of the United Nations in the vital sphere of secu- 
rity, arms limitation and disarmament, as exemplified by the 
growing number of resolutions adopted by consensus in this field. 


3503 Verification 
Refer also to citation(s) 29461, 30852 


30235 (BNL-60057) Taxonomy of potential international 
safeguards regimes. Lemiey, J.R.; Allentuck, J. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940748-74: institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94016731. Source: OSTI; NTIS; GPO 
Dep. 

Since the International Atomic Energy Agency’s (IAEA) search 
for the components of Iraq’s nuclear weapons program under the 
auspices of the United Nations Security Council, a consensus for 
enhancing, strengthening or expanding the scope of international 
safeguards has developed. Some of the enhanced safeguards 
concepts which have been suggested include the following: short- 
notice, challenge, and random inspections; effluent monitoring in 
onsite, near site, and fly-by modes; local and wide-area environ- 
mental monitoring; and utilization of data from space-platform 
sensors. Potential safeguards regimes can be classified according 
to the functional and technical criteria which would be necessary 
for implementation of various enhanced safeguards concepts. 
While the nature of the regime which will emerge cannot be pre- 
dicted, the classification of possible regimes according to major 
characteristics can be useful for identifying functional criteria and 
implementation challenges, focusing development efforts on the 
functional criteria, and planning for efficient use of safeguards re- 
sources. Precedents established in previously negotiated treaties — 
the Chemical Weapons Convention, the Treaty on Conventional 
Forces in Europe, START, and Open Skies — are examined with 
regard to enhancement of the international safeguards regime for 
nuclear and other weapons of mass destruction. Bilateral, muttilat- 
eral and regional integration of enhanced safeguards elements is 
considered. 


30236 (LA-UR--94-2381) Integration of video and radiation 
analysis data. Meniove, H.O. (Los Alamos National Lab., NM 
(United States)); Howell, J.A.; Rodriguez, C.A.; Eccleston, G.W.; 
Beddingfield, D.; Smith, J.E.; Baumgart, C.W. Los Alamos National 
Lab., NM (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940748-61: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE94016282. Source: OSTI; NTIS; GPO Dep. 

We have introduced a new method to integrate spatial (digital 
video) and time (radiation monitoring) information. This technology 
is based on pattern recognition by neural networks, provides signif- 
icant capability to analyze complex data, and has the ability to 
learn and adapt to changing situations. This technique could signif- 
icantly reduce the frequency of inspection visits to key facilities 
without a loss of safeguards effectiveness. 


30237 (UCRL-JC—116124) Investigation of the ocean 
acoustic signatures from strong explosions at a long distance 
in the ocean sound channel by computer simulation. Kamegai, 
M.; White, J.W.; Clarke, D.B. Lawrence Livermore National Lab., 
CA (United States). May 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9406217—-1: 127. Acoustical Society of America confer- 
ence, Cambridge, MA (United States), 6-10 Jun 1994). Order 
Number DE94015455. Source: OSTI; NTIS; GPO Dep. 

The principal objective of the non-proliferation program is to dis- 
courage clandestine testing of nuclear explosives by maintaining 
an effective global surveillance system. The methods of detection 
include underwater and atmospheric acoustics, seismology and at- 
mospheric photometry. The goals of the underwater acoustics are 
the identification and location of ocean acoustic signatures. The in- 
vestigation is directed toward obtaining t quantitative correlation 
between the initial explosion source under various conditions and 


36 MATERIALS 
3601 Metals and Alloys 


the final acoustical signatures received at a great distance for dif- 
ferent paths. By computer simulations, we calculated the energy 
coupling and dissipation in the water and studied the signature pat- 
terns. In this paper, we report preliminary results of the study on 
the signals from 1 kt explosions after the signals have propagated 
a significant distance in the SOFAR channel. The third step in the 
model has not yet been addressed. 


30238 (UCRL-JC—116387) A gamma-ray verification system 
for special nuclear material. Lanier, R.G.; Prindie, A.L.; 
Friensehner, A.V.; Buckley, W.M. Lawrence Livermore National 
Lab., CA (United States). Jul 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940748-79: Institute of Nuclear Materials Management an- 
nual meeting, Naples, FL (United States), 17-20 Jul 1994). Order 
Number DE94016609. Source: OSTI; NTIS; GPO Dep. 

The Safeguards Technology Program at the Lawrence Livermore 
National Laboratory (LLNL) has developed a gamma-ray screening 
system for use by the Materials Management Section of the Engi- 
neering Sciences Division at LLNL for verifying the presence or 
absence of special nuclear material (SNM) in a sample. This sys- 
tem facilitates the measurements required under the “5610” series 
of US Department of Energy orders. MMGAM is an intelligent, 
menu driven software application that runs on a personal computer 
and requires a precalibrated multi-channel analyzer and HPGe 
detector. It provides a very quick and easy-to-use means of deter- 
mining the presence of SNM in a sample. After guiding the 
operator through a menu driven set-up procedure, the system pro- 
vides an on-screen GO/NO-GO indication after determining the 
system calibration status. This system represents advances over 
earlier used systems in the areas of ease-of use, operator training 
requirements, and quality assurance. The system records the 
gamma radiation from a sample using a sequence of measure- 
ments involving a background measurement followed immediately 
by a measurement of the unknown sample. Both spectra are 
stored and available for analysis or output. In the current applica- 
tion, the presence of 5U, 238U, Pu, and 2°°T] isotopes are 
indicated by extracting, from the stored spectra, four energy 
“windows” preset around gamma-ray lines characteristic of the ra- 
dioactive decay of these nuclides. The system is easily extendible 
to more complicated problems. 
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Refer also to citation(s) 29200, 29336, 29377, 29391, 29636, 
29790, 29796, 29800, 29803, 29824, 29831, 29835, 29839, 29866, 
29869, 29871, 29876, 29877, 29889, 29890, 29892, 29964, 29965, 
29966, 30022, 30042, 30399, 30487, 30533, 31304, 31693, 31726, 
31900 


30239 (CEA-CONF-11845) Properties and applications of a 
high specific stifiness mechanically alloyed iron aluminide 
grade. Baccino, R.; San Filippo, D.; Moret, F.; Lefort, A.; Webb, G. 
CEA Centre d’Etudes de Grenoble, 38 (France). Dept. d’Etudes 
des Materiaux. 1994. 4p. (CONF-9406237—1: 1994 Powder Metal- 
lurgy World Congress, Paris (France), 6-9 Jun 1994). Order 
Number DE94791516. Source: OSTI; NTIS (US Sales Only). 

Iron aluminides are attractive materials for intermediate tempera- 
ture industrial applications but their use is limited by ambient 
temperature brittleness and poor creep resistance. The results of 
experimental studies attempted to understand the sources of em- 
brittlement in these intermetallics have been used to build a model 
describing the effects of intrinsic and extrinsic causes on yield and 
fracture of FeAl alloys. This model has been used to design a me- 
chanically alloyed Fe-40 at.% Al grade with enhanced ambient 
temperature properties. This alloy named FeAl40 Grade 3 com- 
bines optimum ductilization by grain boundary strengthening and a 
stable ultrafine grain size. Its mechanical properties meet aeronau- 
tical and industrial needs for high specific stiffness and strength 
applications. In particular, the specific stiffness of FeAl40 Grade 3 
is 20% higher than that of steels and superalloys. Other application 
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fields are discussed in the light of corrosion, erosion and creep 
properties of this alloy. (authors). 12 refs., 3 figs. 


30240 (CONF-9206202-8) First principles theory of disor- 
dered alloys and alloy phase stability. Stocks, G.M. (and 
others); Nicholson, D.M.C.; Shelton, W.A. Oak Ridge National 
Lab., TN (United States). 5 Jun 1993. 54p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From NATO advanced study institute on statics and dynamics of 
alloy phase transformations; Rhodes (Greece); 21 Jun - 3 jul 1992. 
Order Number DE94018147. Source: OSTI; NTIS; GPO Dep. 

These lecture notes review the LDA-KKR-CPA method for treat- 
ing the electronic structure and energetics of random alloys and 
the MF-CF and GPM theories of ordering and phase stability built 
on the LDA- KKR-CPA description of the disordered phase. Section 
2 lays out the basic LDA-KKR-CPA theory of random alloys and 
some applications. Section 3 reviews the progress made in under- 
standing specific ordering phenomena in binary solid solutions 
base on the MF-CF and GPM theories of ordering and phase sta- 
bility. Examples are Fermi surface nesting, band filling, off diagonal 
randomness, charge transfer, size difference or local strain fluctua- 
tions, magnetic effects; in each case, an attempt is made to link 
the ordering and the underlying electronic structure of the disor- 
dered phase. Section 4 reviews calculations of electronic structure 
of 6-phase Ni-Al;_, alloys using a version of the LDA-KKR-CPA 
codes generalized to complex lattices. 


30241 (CONF-940204-9) Processing and applications of 
iron aluminides. Sikka, V.K. Oak Ridge National Lab., TN (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 123. an- 
nual meeting of the Minerals, Metals and Materials Society; San 
Francisco, CA (United States); 27 Feb - 3 mar 1994. Order Num- 
ber DE94017855. Source: OSTI; NTIS; GPO Dep. 

Iron aluminides are well known for their resistance to high- tem- 
perature sulfidizing and oxidizing environments. In order to take 
advantage of their excellent corrosion resistance, several methods 
for their processing have been identified. Issues with melting and 
processing are discussed detail. Effects of grain size and melting 
practice on low-temperature ductility are also presented. Many ap- 
plications for iron aluminides are described. 


30242 (CONF-940286—2) Deformation texture studies in 
Fe3Al alloys. Kad, B.K. (California Univ., San Diego, La Jolla, CA 
(United States). Dept. of Applied Mechanics and Engineering Sci- 
ences); Schoenfeld, S.E.; Asaro, R.J.; McKamey, C.G. Oak Ridge 
National Lab., TN (United States). [1994]. 9p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Contract 91-0427. From Metallurgical Society Annual meeting; San 
Francisco, CA (United States); 27 Feb - 3 mar 1994. Order Num- 
ber DE94017709. Source: OSTI; NTIS; GPO Dep. 

Fe3Al alloys currently targeted for commercial manufacture are 
generally thermo-mechanically processed in a 600-1000 C. In this 
temperature range, large scale strains are produced, either solely 
or by a combination of <111>[110], <100>[011], and <100>[001] 
slip systems. The texture is derived from the dominant slip system 
operating under a specific set of processing variables (i.e., defor- 
mation temperature, rate, etc.). In this report, numerical means 
have been employed to predict deformation textures in Fe,Al alloys 
produced entirely by crystallographic shears on the <111>[110], 
<100>[011], and <100>[001] slip systems. It is shown that both 
<111>[110] and <100>[011] slip systems produce a reasonably 
strong texture, while <100>[001] induces no texture over the initial 
random configuration. Experimental texture measurements, for 
samples deformed ~70% by rolling at 650 K, agree well with the 
predictions for the <111>[110]slip system activation. These results 
appear to be in disagreement with transmission electron mi- 
croscopy observations reported in the literature. Possible sources 
of discrepancies are discussed. 


30243 (CONF-940286-3) Effect of heat treatment tempera- 


ture on creep-rupture properties of Fe,Al-based alloys. 
McKamey, C.G.; Maziasz, PJ. Oak Ridge National Lab., TN 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AC05-840R21400. From Metal- 
lurgical Society Annual meeting; San Francisco, CA (United 
States); 27 Feb - 3 mar 1994. Order Number DE94017904. 
Source: OSTI; NTIS; GPO Dep. 

The effects of heat treatment at 1100 to 1250C on the creep- 
rupture properties of an Fe3Al-based alloy were studied. Tests 
were conducted at 593C (1100F) and 207 MPa (30 ksi) in air. The 
modes of fracture were identified using optical metallography and 
scanning electron microscopy. Analytical electron microscopy was 
also used to study characteristics of the microstructure, including 
dislocations, ordered domains, and precipitates. The creep results 
showed maximum creep-rupture resistance with a heat treatment 
at approximately 1150C, with significant decreases in rupture life 
after heat treatments at both lower and higher temperatures. The 
peak in creep life was associated with fine precipitates that were 
observed after the 1150C heat treatment and persisted during pro- 
longed creep at 593C. Heat treatment at 1150C appeared to cause 
dissolution of coarser precipitates which then reprecipitated as new 
fine particles upon cooling or during creep. These fine precipitates 
then pinned dislocations and grain boundaries to produce strength 
during creep. 


30244 (CONF-940613-26) Residual stresses in material 
processing. Kozaczek, K.J.; Watkins, T.R.; Hubbard, C.R.; Wang, 
Xun-Li; Spooner, S. Oak Ridge National Lab., TN (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1994 pressure 
vessels and piping conference; Minneapolis, MN (United States); 
19-23 Jun 1994. Order Number DE94017888. Source: OSTI; 
NTIS; GPO Dep. 

Material manufacturing processes often introduce residual 
stresses into the product. The residual stresses affect the proper- 
ties of the material and often are detrimental. Therefore, the 
distribution and magnitude of residual stresses in the final product 
are usually an important factor in manufacturing process optimiza- 
tion or component life prediction. The present paper briefly 
discusses the causes of residual stresses. It then adresses the di- 
rect, nondestructive methods of residual stress measurement by 
X-ray and neutron diffraction. Examples are presented to demon- 
strate the importance of residual stress measurement in machining 
and joining operations. 


30245 (CONF-940704—2) The effect of oxide inclusions on 
the kinetics of the austenite to ferrite transformation in low al- 
loy steel weld metal. Babu, S.S. (Oak Ridge National Lab., TN 
(United States)); David, S.A.; Vitek, J.M.; DebRoy, T. Oak Ridge 
National Lab., TN (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From International conference on solid-to-solid phase 
transformations in organic materials; Pittsburgh, PA (United 
States); 17-22 Jul 1994. Order Number DE94018131. Source: 
OSTI; NTIS; GPO Dep. 

Isothermal transformation kinetics of austenite to acicular ferrite 
and allotriomorphic ferrite were measured in reheated low alloy 
steel weld deposits with similar weld compositions and austenite 
grain size but different inclusion characteristics. Accelerated kinet- 
ics of transformation to acicular ferrite were observed in weld metal 
containing coarser and titanium-rich inclusions. In contrast, kinetics 
of transformation to allotriomorphic ferrite were not influenced by 
inclusion characteristics, but, rather, by the austenite grain size 
and carbon concentration. 


30246 (CONF-940753-23) ALCHEMI of Fe-doped B2- 
ordered NiAl alloys with different doping levels. Anderson, |.M. 
(Oak Ridge National Lab., TN (United States)); Bentley, J.; Dun- 
can, A.J. Oak Ridge National Lab., TN (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Microscopy Society of America 
and Microbeam Analysis Society joint meeting; New Orleans, LA 
(United States); 31 Jul - 5 aug 1994. Order Number DE94017748. 
Source: OSTI; NTIS; GPO Dep. 

The ALCHEMI technique yields exact expressions for best-fit pa- 
rameters in terms of ionization localization constants and site 
distributions of 3 elements distributed over two sublattices. In this 
paper, a graphical plotting technique is applied to Fe-doped NiAl 
B2-ordered alloys Nip 5_,Fe,Alo.s, with x=0.02 or 0.10. The thin foil 





samples were examined in an electron microscope with an x-ray 
spectrometer. 


30247 (DOE/EE—0030) Steel and Aluminum Energy Con- 
servation and Technology Competitiveness Act of 1988: Fiscal 
year 1993 annual report. USDOE Assistant Secretary for Energy 
Efficiency and Renewable Energy, Washington, DC (United 
States). [1994]. 49p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94017932. Source: OSTI; NTIS; 
GPO Dep. 

The Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988 (Act), commonly referred to as the 
Metals Initiative, was signed into law on November 17, 1988 (Pub- 
lic Law 100-680). The Act, 15 U.S.C. 5101 et seq., has tile 
following purposes: (1) to “increase the energy efficiency and en- 
hance the competitiveness of American steel, aluminum, and 
copper industries”; and (2) to continue the research and develop- 
ment efforts begun under the Department of Energy (DOE) 
program known as the Steel Initiative. Section 8 of tile Act requires 
the Secretary of Energy to prepare an annual report to Congress 
describing the activities carried out under the Act during each fiscal 
year. 15 U.S.C. 5107 In addition, with respect to reports on fiscal 
years 1993, 1995, and 1997, Section 8 requires a complete sum- 
mary of activities under the management plan and research plan 
from inception with an analysis of extent of their success in accom- 
plishing the purposes of the Act. Id. The Metals Initiative is 
currently supporting six steel industry research and development 
projects: (1) Superplastic Steel Processing with Lawrence Liver- 
more National Laboratory; (2) Direct Steelmaking with the 
American Iron and Steel Institute; (3) Electrochemical Dezincing of 
Steel Scrap with Argonne National Laboratory and Metal Recovery 
Industries (U.S.), Inc.; (4) Rapid Analysis of Molten Metals Using 
Laser Produced Plasmas with Lehigh University; (5) Direct Strip 
Casting using a single wheel caster with Armco, Inc.; and (6) Ad- 
vanced Process Control, also with the American Iron and Steel 
Institute. At the close of the fiscal year, a seventh project, Waste 
Oxide Recycling with the American Iron and Steel Institute, was 
selected for inclusion in the Direct Steelmaking project. There are 
three projects with the aluminum industry. The first, Wettable Cath- 
odes for Alumina Reduction Cells with the Reynolds Metals 
Company, continues from the prior periods. 


30248 (DOE/ER/45310-27) Grain boundaries: Progress 
report, February 15, 1990—October 15, 1990. Balluffi, R.W.; Bris- 
towe, P.D. Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Dept. of Materials Science and Engineering. [1990]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER45310. Order Number DE94017951. Source: 
OSTI; NTIS; GPO Dep. 

The following are reported: structural studies (dislocation struc- 
ture of Ni/Ag interphase boundary, structural complexity in grain 
boundaries with covalent bonding, relation between microscopic 
properties of two semiconducting grain boundaries and their orien- 
tations, diffraction effects due to double positioning in (111) Au 
bicrystals, sensitivity of diffraction profiles to grain boundary segre- 
gation, solute segregation at grain boundaries in Au, 4-body 
interatomic potential for Si for defect calculations); boundary migra- 
tion studies (molecular dynamics study of grain boundary migration 
without participation of grain boundary dislocations); study of short- 
circuit diffusion along grain boundaries and its dependence on 
boundary structure; and thin-film deposition/bonding apparatus for 
manufacturing high-purity bicrystals. 


30249 (DOE/ER/45367-6) [Atomistic and elastic analyses 
of defects and small structures]: [Annual] progress report, 
[January 1, 1993—January 1, 1994]. Michigan Univ., Ann Arbor, 
MI (United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-88ER45367. Order Num- 
ber DE94017047. Source: OSTI; NTIS; GPO Dep. 

Focus was on interfacial segregation and its effect on interfacial 
phase stability. A method for performing atomisitc simulations in 
alloys was developed which accounts for equilibrium solute redistri- 
bution and allows determination of all thermodynamic properties. 
Segregation was shown to be strongly correlated with interfacial 
stresses on an atomic site-by-site basis and to greatly reduce the 
atomic level stresses, homogenizing the boundary. Differences in 
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interfacial energies between elements plays a more important role 
than atomic size in predicting the dominant segregant. Effect of 
segregation on interfacial cohesive energies/ideal fracture tough- 
ness was examined in order to see how tight existing theoretical 
bounds on these quantities are. Small atomic cluster methods were 
used to determine average surface properties and to develop 
stereographic maps of surface energy, stress and segregation ten- 
dency for all surface orientations. Equilibrium Wulff plots (surface 
energy vs misorientation) for both elemental metal and binary 
alloys. Segregation significantly increases the order- disorder trans- 
formation temperatures at (001) surfaces in Ni-Pt and Cu-Pd alloys 
and steps on these surfaces resulted in transformation tempera- 
tures which were even higher near the steps. (Other alloys are 
covered, such as Ag-Cu, Ni-Cu, Ag-Au, Au-Pd). 


30250 (DOE/ER/45461-T1) Fundamental studies of passiv- 
ity and passivity breakdown: Final report, [September 
1993—September 1994]. Macdonald, D.D.; Urquidi-Macdonald, M. 
Pennsylvania State Univ., University Park, PA (United States). 21 
Feb 1994. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER45461. Order Number 
DE94016954. Source: OSTI; NTIS; GPO Dep. 

Purpose is to understand the mechanisms for growth and break- 
down of passive films on metal and alloy surfaces in aqueous 
medium; a secondary goal is to devise methods for predicting lo- 
calized corrosion damage in industrial systems. Tasks currently 
being studied are: formation of bilayer structures in passive films 
on metals and alloys; passivity breakdown on solid vs. liquid 
gallium; roles of alloying elements in passivity breakdown; electro- 
chemical impedance spectroscopy of passive films; electronic 
structure of passive oxide films; photoelectrochemical impedance 
spectroscopy of passive films; and kinetics of localized attack. 


30251 (DOE/ER/54160—1-Vol.1, pp. 365-372) Practical appli- 
cations of high-power ion beams. Remnev, G.E. (Nuclear 
Physics Institute, Tomsk (Russian Federation)); Shulov, V.A. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The results of experimental investigations on the practical appli- 
cations of high-power ion beams are presented. These include the 
use of 200-300 keV, 50-250 A/cm?, 60 ns duration beams for 
modification of properties of metals and production of unique com- 
pounds in the surface layer of the target, pulse beam machining or 
implanted silicon hardening of cutting tools, reconditioning and 
cleaning machine parts. 


30252 (DOE/ER/54160—1-Vol.2, pp. 963-968) Target experi- 
ments with light-ion beams at KALIF: Measurements of the 
dynamic strength and spallation threshold of metals at high 
strain rates. Bachmann, H. (Kernforschungszentrum Karlsruhe 
(Germany)); Baumung, K.; Karow, H.U.; Licht, V.; Rusch, D.; 
Singer, J.; Stoltz, O.; Kanel, G.I. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OST]; NTIS; INIS. 

In target experiments performed at the KfK KALIF facility, pulsed 
proton beams of about 20 kJ pulse energy have been used to ab- 
latively accelerate flyer foils of macroscopic lateral dimensions 
(~0.5 cm) to very high velocities (up to >10 km/s) generating im- 
pact loadings in plane target samples. An ORVIS-type velocity 
spectrometer has been set up and synchronized with the ion-beam 
driver to investigate the dynamic response of solid target matter 
with high accuracy (up to 1%) and very high time resolution (up to 
200 ps). In proof-of-principle experiments the KALIF-ORVIS facility 
has been used to measure the dynamic strength solid matter to 
tensile fracture up to very high strain rates of 10° s—’. The materi- 
als under investigation have been single and polycrystalline 
samples of molybdenum, aluminum, and sapphire. The experi- 
ments have verified the advantageous perspectives of high-power 
light-ion drivers for experimental dynamic matter research. 
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30253 (DOE/OR/21941-T1) Evaluation of the environmen- 
tally induced fracture resistance of ductile nickel aluminide: 
Technical report number 1, Final report. Ricker, R.E.; Bertocci, 
U.; Fink, J.L.; Stoudt, M.R. National Inst. of Standards and Tech- 
nology (MSEL), Gaithersburg, MD (United States). Jul 1991. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-900R21941. Order Number DE94017331. Source: 
OSTI; NTIS; GPO Dep. 

Slow-strain-rate tensile tests and electrochemical experiments 
were performed in different aqueous solutions on ductile nickel 
aluminide, Niz3Al+B, in order to evaluate the possibility of environ- 
mentally induced fracture of this material in neutral pH solutions as 
a result of hydrogen absorption. Two different processes were pos- 
tulated that could lead to hydrogen absorption and embrittlement: 
(1) local acidification due to hydrolysis of the corrosion reaction 
products and (2) hydrogen reduction during the potential transient 
that accompanies film rupture and repair. Experiments were de- 
signed to evaluate each of these possibilities. First, slow strain rate 
tests were conducted in solutions with varying concentrations of 
metal ions and pH to determine the critical metal ion concentration 
and pH that result in hydrogen absorption and embrittlement of this 
material. Second, the potential transient that follows the mechani- 
cal rupture of the protective surface film in different solutions was 
measured and the minimum potential during the transient was 
compared to the potential that results in a hydrogen fugacity large 
enough to cause cracking. The results indicate that hydrogen re- 
duction, absorption, and embrittlement are not to be expected in 
neutral solutions as a result of local acidification during crevice 
corrosion or film rupture during crack propagation or cyclic loading. 


30254 (DOE/OR/21941-T2) Comparison of the corrosion 
rates of FeAl, Fe,Al and steel in distilled water and 0.5 M 
sodium chloride: Technical report number 2, January-March 
1991. Ricker, R.E.; Fink, J.L. National Inst. of Standards and Tech- 
nology (MSEL), Gaithersburg, MD (United States). Aug 1991. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-900R21941. Order Number DE94017332. Source: 
OSTI; NTIS; GPO Dep. 


The corrosion rate of an FesAl alloy (FA117) and an FeAl 
(FA362) alloy in distilled water and 0.5 M NaCl was determined 
and compared to two low carbon steels. The results demonstrate 
that the corrosion rate of these two intermetallic compounds were 
more than an order of magnitude less than that of the two steels in 
both of the environments. The corrosion rates of the two iron alu- 
minides were not significantly different. 


30255 (DOE/OR/21941-T3) Evaluation of the electrochemi- 
cal behavior of ductile nickel aluminide and nickel in a pH 7.9 
solution. Gram, D.M.; Bertocci, U.; Ricker, R.E. National Inst. of 
Standards and Technology (MSEL), Gaithersburg, MD (United 
States). Metallurgy Div. Aug 1991. 10p. Sponsored by USDOE, 
Washington, DC (United States);Government of Denmark, Copen- 
hagen (Denmark). DOE Contract Al05-900R21941. Order Number 
DE94017351. Source: OSTI; NTIS; GPO Dep. 

The electrochemical behavior of ductile doped nickel aluminide 
has been examined in neutral solutions. Features observed in a 
certain potential range were characterized, and the potentiody- 
namic sweep parameters affecting them identified. Nickel aluminide 
behaves essentially as pure nickel; however, small differences 
were observed. 


30256 (GKSS-93/E/93) Mechanisms of phase formation 
during mechanical alloying and ball milling of intermetallic 
compounds in the TIA! and the Ti-Cr system. Klassen, T. 
GKSS-Forschungszentrum Geesthacht GmbH (Germany). Inst. fuer 
Werkstofforschung; Technische Univ. Hamburg-Harburg, Hamburg 
(Germany). 1993. 100p. (In German). Order Number DE94797944. 
Source: OSTI; NTIS (US Sales Only). 

For the preparation of nanocrystalline intermetallic alloys, phase 
formation and the evolution of the microstructure during mechanical 
alloying of TVAl powder blends were investigated as a function of 
the milling conditions. X-ray diffraction and transmission electron 
microscopy demonstrate that independent of the starting material, 
the same metastable solid solutions with nanocrystalline mi- 
crostructures were formed after long milling times for equivalent 
nominal compositions. The observed suppression of the equilibrium 
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phases is caused by their energetical destabilization due to chemi- 
cal disordering under the chosen milling conditions. Therefore, the 
final state can be explained by the thermodynamics of the system. 
In contrast, the early stages of mechanical alloying of elemental 
powder blends are determined kinetically, as can be concluded 
from the formation of the metastable L1,-ordered TiAl, phase at 
the TiAl interface. Due to the nanocrystalline microstructure 
obtained by mechanical alloying, favourable compaction and defor- 
mation properties are expected. (orig.) 


30257 (GKSS—93/E/$5) Investigations on the welding 
behaviour of eight different tungsten electrodes in fully mech- 
anized hyperbaric GTA-welding down to 450 water-depth. 
Manzenrieder, H. GKSS-Forschungszentrum Geesthacht GmbH 
(Germany). Inst. fuer Anlagentechnik; Universitaet der Bun- 
deswehr, Hamburg (Germany). Fachbereich Maschinenbau. 1993. 
135p. (In German). Order Number DE94797945. Source: OSTI; 
NTIS (US Sales Only). 

Eight different tungsten electrodes for hyperbaric GTA-welding in 
a pressure range from 1 to 46 bar are systematically investigated. 
The results of this work show for the first time, that the characteris- 
tic of the welding arc above 27 bar has no "Ayraton slope”, the arc 
contraction through an increasing pressure is less than mentioned 
in the specialized literature and at elevated ambient pressures the 
erosion of an electrode is highly dependent on its composition. At 
51 bar the life of an electrode containing of 1% lanthanized tung- 
sten last more than three hours. The results of these welding 
experiments are summarized in a recommendation for mechanized 
hyperbaric welds, that fulfil the required quality standards. In an in- 
dustrial trial for a brazilian international oil company these results 
have been established in orbital pipeline welds in an unmanned 
pressure chamber at 500 m waterdepth. (orig.) 


30258 (IKE-5-238) COST 507: Thermophysical properties 
of light metal alloys: Final report. Jaroma-Weiland, G.; Brandt, 
R.; Neuer, G. Stuttgart Univ. (Germany). Inst. fuer Kernenergetik 
und Energiesysteme. Feb 1994. 53p. Sponsored by Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). 
Foerderkennzeichen BMFT 03K075. Order Number DE94789716. 
Source: OSTI; NTIS (US Sales Only). 

The thermophysical properties of Al-, Mg- and Ti-based light 
metal alloys have been studied by reviewing the literature published 
so far, evaluating the empirical results and by empirical investiga- 
tions. The properties to the covered in the literature research are: 
thermal conductivity, thermal diffusivity, specific heat capacity, ther- 
mal expansion and electrical resistivity. The data have been stored 
in the factual data base THERSYST together with the results of ex- 
perimental measurements supplied from participants of the COST 
507-action (Group D). Altogether 1325 data-sets referring to 146 
alloys have been stored. They have been uniformly represented 
and critically analyzed by means of the THERSYST program mod- 
uli. These numerical data cover a number of systems with variing 
chemical composition and thermal treatment. Partly large discrep- 
ancies especially of the thermal conductivity have been found for 
similar alloys. The problem of experimental uncertainities has been 
studied in detail by investigation of AA-8090 alloy (Al-2.5Li-1.1Cu). 
The thermophysical properties of monolithic alloy KS1275 
(AlSi12CuNi) and metal matrix composite (KS1275 reinforced with 
Al2O03 short fibre) have been determined experimentally. (orig.) 


30259 (INIS-AR-060) Study of structural materials of Em- 
balse nuclear power plant. Villegas, M. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Dept. de Quimica de 
Reactores); Bordoni, R.A.A.; Olmedo, A.M.; Sainz, R.A.; Fernan- 
dez, A.N.; Allemandi, W.D. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Quimica de Reactores. 1993. 
3p. (in English, Spanish). (CONF-9311167-: 21. meeting of the 
Argentine Association of Nuclear Technology, Mar del Plata (Ar- 
gentina), 8-12 Nov 1993). Order Number DE94634942. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. EMBALSE REACTOR/corrosion; EM- 
BALSE REACTOR/materials testing; BUILDING MATERIALS; 
CORROSION; PRESSURE TUBES; REACTOR COMPONENTS; 
ZIRCONIUM BASE ALLOYS 





30260 (INIS-AR-064) Pitting of Incoloy 800 in presence of 
Cull. Bianchi, G.L.; Alvarez, M.G. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Materiales. 1993. 3p. 
(In Spanish). (CONF-9311167—: 21. meeting of the Argentine As- 
sociation of Nuclear Technology, Mar del Plata (Argentina), 8-12 
Nov 1993). Order Number DE94634943. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

The pitting behaviour of Incoloy 800 in presence of Cu!' ions, at 
60 degrees C and 280 degrees C was studied by long term expo- 
sition of specimens in aqueous cupric chloride solutions. At 60 
degrees C experiments were performed in aerated (7 ppm O2) and 
deaerated solutions containing 500, 1000, 2000, 10000 and 20000 
ppm CuClo. At 280 degrees C experiments were performed in 
deaerated 20 ppm, 50 ppm and 100 ppm CuCl, solutions. During 
each experiment the open circuit potential of the alloy was mea- 
sured as a function of time. After corrosion test the specimens 
were examined by Scanning Electron Microscopy for the presence 
of pits. In another set of experiments potentiodynamic anodic polar- 
ization curves were used to determine the pitting potential of 
Incoloy 800 in deaerated NaCl solutions at chloride concentrations 
and pH values corresponding to those possessed by solutions con- 
taining 20 ppm to 20000 ppm CuCl. At 60 degrees C pitting was 
observed in those solutions where the CuCl. concentration is 
higher than 1000 ppm. At 280 degrees C pitting was found in the 
specimens exposed to those solutions where the CuCl. concentra- 
tion was higher than 20 ppm. (author). 3 refs. 


30261 (INIS-AR-066) Effect of different ions on the anodic 
behaviour of alloy 800 chloride solutions at high temperature. 
Lafont, C.J.; Alvarez, M.G. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Materiales. 1993. 5p. (In Span- 
ish). (CONF-9310181-: 2. Argentine sessions on materials 
science, La Plata (Argentina), 25-28 Oct 1993). Order Number 
DE94634944. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

The anodic behaviour and passivity breakdown of alloy 800 in 
sodium bicarbonate and sodium phosphate aqueous solutions were 
studied in the temperature range from 100 degrees C to 280 de- 
grees C by means of electrochemical techniques. The effect of 
phosphate or bicarbonate additions on the pitting susceptibility and 
pitting morphology of the alloy in chloride solutions was also exam- 
ined. Experiments were performed in the following solutions: 0.1M 
NaHCOs, at 100 degrees C, 200 degrees C, 280 degrees C; 
0.06M NaH2PO, + 0.04M NasHPO,, at 100 degrees C, 200 
degrees C and 280 degrees C, and 0.1M NaCl with different addi- 
tions of bicarbonate ion (0.02M, 0.05M and 0.1M) and phosphate 
ion (0.01M, 0.05M and 0.1M) at 100 degrees C and 280 degrees 
C. The anodic polarization curves of alloy 800 in deaerated 0.1M 
NaHCO3 and 0.06M NaH2PO, + 0.04M NapgHPO, solutions exhib- 
ited a similar shape at all the tested temperatures. No localized or 
generalized corrosion was detected on the metallic surface after 
polarization. The results obtained in chloride plus bicarbonate and 
chloride plus phosphate mixtures showed that the pitting potential 
of alloy 800 in chloride solutions was increased by the presence of 
bicarbonate or phosphate ions. In those solutions where the in- 
hibitor concentration in the mixture is equal or higher than the 
chloride concentration , the behaviour of the alloy is similar to the 
one observed in the absence of chiorides. Changes in pitting mor- 
phology were found in phosphate containing solutions, while the 
pits found in bicarbonate containing solutions were similar to those 
formed in pure chloride solutions. (author). 3 refs., 4 figs. 


30262 


(INIS-AR-077) Irradiation growth recovery of Zr by 
cold working and stress relaxation. Fortis, A.M.; Coccoz, 
G.D.H.; Gonzalez, H.C. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Materiales. 1993. 2p. (In Span- 


ish). (CONF-9310347—: 78. National meeting of the Argentine 
Physics Association, Rosario (Argentina), 12-15 Oct 1993). Order 
Number DE94634925. Source: OSTI; NTIS (US Sales Only); INIS. 
Pre-conference paper. 
Short communication. ZIRCONIUMcrystal growth; ZIRCONIUM/ 
physical radiation effects; CRYSTALLIZATION; HEAT TREAT- 
MENTS; MECHANICAL PROPERTIES; NEUTRONS; RA-3 
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REACTOR; RECRYSTALLIZATION; STRESS RELAXATION; ZIR- 
CONIUM 


30263 (INIS-AR-078) Study of oxidation of monocrystalline 
zirconium by XPS (X-ray photoelectron spectroscopy). Macias, 
S.M.; Oviedo, M.C. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Materiales. 1993. 2p. (in Span- 
ish). (CONF-9310347-: 78. National meeting of the Argentine 
Physics Association, Rosario (Argentina), 12-15 Oct 1993). Order 
Number DE94634919. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. ZIRCONIUM OXIDES/chemical reaction ki- 
netics; ZIRCONIUM OXIDES/electron spectroscopy; CORROSION; 
CRYSTAL STRUCTURE; OXIDATION; SURFACE PROPERTIES 


30264 (INIS-AR-079) Perturbed angular correlation study 
of phase transitions in Zr-Hf. Damonte, L.C. (La Plata Univ. Na- 
cional (Argentina). Dept. de Fisica); Mendoza Zelis, L.; Cabanillas, 
E.D.; Dyment, F. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Dept. de Materiales. 1993. 2p. (in Spanish). 
(CONF-9310347—: 78. National meeting of the Argentine Physics 
Association, Rosario (Argentina), 12-15 Oct 1993). Order Number 
DE94634920. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. HAFNIUM ALLOYS/crystal-phase transfor- 
mations; HAFNIUM ALLOYS/perturbed angular correlation; BCC 
LATTICES; SELF-DIFFUSION; ZIRCONIUM BASE ALLOYS 


30265 (INIS-AR-080) Ultrafast diffusion of Ni in Zr-a grain 
boundaries. Azar, J.L. (Buenos Aires Univ. (Argentina). Facultad 
de Ciencias Exactas y Naturales); Iribarren, M.J.; Dyment, F. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Materiales. 1993. 2p. (In Spanish). (CONF-9310347-: 78. 
National meeting of the Argentine Physics Association, Rosario 
(Argentina), 12-15 Oct 1993). Order Number DE94634921. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. ZIRCONIUM BASE ALLOYS/diffusion; 
ZIRCONIUM BASE ALLOYS/grain boundaries; ATOM TRANS- 
PORT; NICKEL; TEMPERATURE DEPENDENCE; ZIRCONIUM; 
DIFFUSION 


30266 (INIS-AR-088) Study of corrosion processes in the 
material of low level radioactive waste containers. Haddad, A.R. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Materiales); Keitelman, A.D.; Cassibba, R.O.; Gomez 
Constenla, A. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Dept. de Materiales. 1993. 3p. (In Spanish). 
(CONF-9311167—: 21. meeting of the Argentine Association of Nu- 
clear Technology, Mar del Plata (Argentina), 8-12 Nov 1993). Order 
Number DE94634945. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. 1 fig. CARBON STEELS/corrosion; 
CARBON STEELS/water chemistry; CONTAINERS/corrosion; 
CONTAINERS /low-level radioactive wastes; CORROSION; CON- 
TAINERS; CORROSION DENTING; SPENT FUELS 


30267 (INIS-mf—13903) The 1993 annual conference of the 
Israeli Association for Crystal Growth. Program and abstracts. 
israel Association for Crystal Growth, Rehovot (Israel). Nov 1993. 
56p. (CONF-9311228—: 1993 annual conference of the Israel asso- 
ciation for crystal growth, Rehovot (israel), 16 Nov 1993). Order 
Number DE94633510. Source: OSTI; NTIS (US Sales Only); INIS. 

Papers presented in oral and poster sessions of one day confer- 
ence, organized by Israeli Association for Crystal Growth, are 
compiled in this document. Main topics covered in this document 
can be classified as: (i) Fundamental and numerical analysis of 
crystal growth. (ii) Techniques of crystal growth and structural anal- 
ysis. (iii) Thin film growth and characterization. 


30268 (INIS-mf-13960, [pp. 7]) Sheath-protection mecha- 
nism afforded by CANLUB. Chan, P.K. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); Aitchi- 
son, |.; MacGillivray, G.M. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 740p. (CONF-920641-: Annual conference of the 
Canadian Nuclear Association and the Canadian Nuclear Society, 


ERA Vol. 19, No. 11 217 





36 MATERIALS 
3601 Metals and Alloys 


St. John (Canada), 7-10 Jun 1992). In Proceedings of the 13. an- 
nual conference of the Canadian Nuclear Society. V. 1. Order 
Number DE94633748. Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU fuel elements can fail by stress corrosion cracking 
(SCC) of the Zircaloy 4 cladding during power ramps. To combat 
the problem, the CANLUB graphite coating was developed to re- 
duce the operating stresses in the cladding below the critical level 
for SCC. However, it became evident that the observed beneficial 
effects of CANLUB coatings on fuel performance stemmed primar- 
ily from the interaction of the coating with fission products. It was 
first suggested by the authors that carbon could form compounds 
such as Zrgl;oC at reactor temperatures. X-ray photoelectron spec- 
troscopy has shown that minute quantities of stable metal iodides 
(probably of the type CsZr,lyC) were present on_ inter-pellet 
graphite discs from an irradiated fuel element. This paper gives an 
overview of the latest results on CANLUB development. 11 refs., 
10 figs., 2 tabs. 


30269 (KFK-5318) The material corrosion under supercriti- 
cal and high temperature steam conditions (short literature 
survey). Xu Yongli. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Heisse Chemie; Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Schadstoff- und Abfallarme 
Verfahren (PSA). Mar 1994. 28p. Order Number DE94794137. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The test results from the literature, in English language, about 
corrosion resistance of the alloys under various steam conditions 
are summarized in this paper. The effect of the composition ele- 
ments, the surface pre-treatment and the chemical environments 
on the corrosion behaviours of alloys are evaluated. The evaluation 
methods for the corrosion behaviours are: the weight change, the 
observation of the corrosion morphologies, the composition ele- 
ment analysis of the alloys, and the chemical analysis of the tested 
medium. (orig.) 


30270 (KFK-5319) Electrochemical corrosion studies of 
the TStE 355 fine-grained structural steel in sulfide containing 
brine. Farvaque-Bera, A.M.; Berg, H. von. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Nukleare Entsorgungstech- 
nik; Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Materialforschung. Apr 1994. 44p. (In German). Order Number 
DE94797954. Source: OSTI; NTIS (US Sales Only); INIS. 

Previous corrosion studies have shown that the unalloyed fine- 
grained steel TStE 355 (Material No. 1.0566) is a promising 
material for the manufacturing of long-lived high-level waste (HLW) 
containers that could act as a barrier in a rock-salt repository. Con- 
sidering this fact, further electrochemical corrosion tests were 
performed in order to determine the influence of sulfide ions (1 - 
200 ppm), present as salt impurities in disposal relevant NaCl-brine 
(T = 55 - 90 C), on the corrosion behaviour of this steel grade. For 
comparison, tests were carried out in the sulfide-free brine, too. 
(orig.) 


30271 (KFK-5354) Electrochemical corrosion studies on a 
selected carbon steel for application in nuclear waste disposal 
containers: Influence of chemical species in brines on corro- 
sion. Farvaque-Bera, A.M.; Smailos, E. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Nukleare Entsorgungstech- 
nik. Apr 1994. 38p. Order Number DE94797759. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In previous corrosion studies, carbon steels were identified as 
promising materials for the manufacture of long-lived high-level 
waste containers that could act as an engineered barrier in a rock- 
salt repository. In this paper, the infiuence of chemical species, 
potentially present in salt brines, on the electrochemical corrosion 
behavior of the preselected fine-grained steel TStE 355 was stud- 
ied. The steel was examined at 90 C in a disposal relevant 
NaCl-rich brine containing various species (Br~, |-, Cu®*, Mn?*, 
S?-, B(OH\,~ and Fe%*) at concentrations between 10-5 M/I and 
10-" Mil. (orig.) 


30272 (KTH-MSE-KORR-DA-94-2) Atmospheric Corrosion 
of Ni, Cu, Ag and Sn by Aciditying Pollutants in Sheltered En- 
vironments. A Combined Statistical and Surface Analysis. 
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Tidblad, J. Royal Inst. of Tech., Stockholm (Sweden). Dept. of Ma- 
terials Science and Engineering. 1994. 31p. Order Number 
DE94790845. Source: OSTI; NTIS. 

An international exposure program was initiated 1987, with the 
aim of quantifying the atmospheric corrosion effects of sulfur diox- 
ide and nitrogen dioxide. Quantitative evaluation of the materials 
nickel, copper and tin after 1, 2 and 4 years of exposure in the 
program and laboratory exposures of copper have been performed. 
Qualitative analyses with XPS as the main technique was imple- 
mented as a back-up to the quantitative analyses. The analysis of 
silver showed that Ag2S was the main corrosion product. Nickel 
proved to be extremely sensitive to gaseous SO> pollution and had 
ten times higher weight increases than the other metals. The eval- 
uation of tin did not result in any damage functions and the 
corrosion products consisted of oxides with different stoichiome- 
tries. Laboratory exposures of copper involving the combinations 
SO2+NO2 and SO2+O03 were initiated since NO2 and Og are highly 
correlated in natural environments. The SO2+O3 experiments 
showed that the effects of O3 are manifold and confirmed its 
stronger oxidative power, compared to NOo. 46 refs, 21 figs 


30273 (KTH-MSE-KORR-DA-94-3) Atmospheric Corrosion 
of Field Exposed Zinc. A Multianalytical Characterization of 
Corrosion Products from initial Films to Fully Developed Lay- 
ers. Odnevall, |. Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Materials Science and Engineering. 1994. 29p. Order Number 
DE94790846. Source: OSTI; NTIS. 

Systematic characterizations of corrosion products forming under 
natural exposure conditions outdoors have been performed on zinc 
and galvanized steel. The identified corrosion products include well 
known phases, as well as two, until now, unknown phases in the 
field of corrosion. Emphasis has been placed on the initial corro- 
sion behaviour under field conditions, corresponding to exposure 
periods of one or a few days. By combining information on corro- 
sion products with environmental data, it has been possible to 
outline reaction sequences of atmospherically exposed zinc. De- 
tailed studies of the corrosion products have provided evidence for 
obvious structural similarities between the phases. The phases are 
mostly layered type structures with sheets containing zinc(II) coor- 
dinated both octahedrally and tetrahedrally. The principal difference 
between the phases is the content in-between the sheets. Based 
on results from the field exposure program, a general scenario for 
corrosion reactions has been worked out. Depending on environ- 
mental characteristics, the scenario describes possible paths for 
corrosion product formation. 76 refs 


30274 (LA-UR-94-2409) Plasma arc melting of titanium- 
tantalum alloys. Dunn, P. (Los Alamos National Lab., NM (United 
States)); Patterson, R.A.; Haun, R. Los Alamos National Lab., NM 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940978-1: Symposium on liquid metal processing and casting, 
Santa Fe, NM (United States), 11-14 Sep 1994). Order Number 
DE94016291. Source: OSTI; NTIS; INIS; GPO Dep. 

Los Alamos has several applications for high temperature, oxida- 
tion and liquid-metal corrosion resistant materials. Further, 
materials property constraints are dictated by a requirement to 
maintain low density; e.g., less than the density of stainless steel. 
Liquid metal compatibility and density requirements have driven the 
research toward the Ti-Ta system with an upper bound of 60 wt% 
Ta-40 wt% Ti. Initial melting of these materials was performed in a 
small button arc melter with several hundred grams of material; 
however, ingot quantities were soon needed. But, refractory metal 
alloys whose constituents possess very dissimilar densities, melting 
temperatures and vapor pressures pose significant difficulty and re- 
quire specialized melting practices. The Ti-Ta alloys fall into this 
category with the density of tantalum 16.5 g/cc and that of titanium 
4.5 g/cc. Melting is further complicated by the high melting point of 
Ta(3020 C) and the relatively low boiling point of Ti(3287 C). 
Previous electron beam melting experience with these materials re- 
sulted, in extensive vaporization of the titanium and poor chemical 
homogeneity. Vacuum are remelting(VAR) was considered as a 
melting candidate and discarded due to density and vapor pres- 
sure issues associated with electron beam. Plasma arc melting 





offered the ability to supply a cover gas to deal with vapor pres- 
sure issues as well as_ solidification control to help with 
macrosegregation in the melt and has successfully produced high 
quality ingots of the Ti-Ta alloys. 


30275 (LA-UR-$4-2450) Cluster studies of La,CuO,: Local 
geometric distortions. Martin, R.L. Los Alamos National Lab., NM 
(United States). 1 Nov 1993. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9407115-1: Electronic structure of solids using cluster 
methods workshop, East Lansing, MI (United States), 17-19 Jul 
1994). Order Number DE94016203. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The techniques of ab initio electronic structure theory are used 
to study CuzO7 and Cu20,, cluster models of LapCuO,. Fair 
agreement is obtained with the experimentally determined spin ex- 
change constant J (90 meV calculated vs. 125 meV measured) at 
the expense of quite large Cl expansions. Results for various 
charge states of the cluster are well described by a “single-band” 
PPP model. As in earlier LDF based parameter determinations, the 
present work suggests these materials fall in the strong coupling 
regime. However, a significant intersite Coulomb repulsion is found 
in the present research. It is of sufficient strength, V ~ U/5, to indi- 
cate that charge fluctuations may be more important in these 
materials than generally believed. 


30276 (LA-UR-94-2528) Metastable bcc phase formation in 
the Nb-Cr-Ti system. Thoma, D.J. (Los Alamos National Lab., NM 
(United States)); Perepezko, J.H. Los Alamos National Lab., NM 
(United States). [1994]. 8p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Grant ARO-DAAL-03090-G-0183. (CONF-9406229-1: ISMANAM- 
94, Grenobie (France), 27 Jun - 1 jul 1994). Order Number 
DE94016212. Source: OSTI; NTIS; GPO Dep. 

Metastable disordered bcc phases have been formed from the 
melt in the Nb-Cr-Ti system where primary Laves phases would 
develop under equilibrium solidification conditions. Three vertical 
temperature-composition sections in the ternary system incorporat- 
ing NbCr, were evaluated: the Nb-Cr binary, the TiCr2-NbCr2 
isoplethal section, and the NbCr2-Ti plethal section. In the rapid so- 
lidification of NbCrz, metastable bec phase formation was not 
observed, but deviations from NbCr2 stoichiometry or alloying with 
Ti was found to promote bec phase formation by decreasing the re- 
quired liquid undercooling to reach the metastable bec liquidus and 
solidus. The metastable phases were characterized through x-ray 
diffraction (XRD), and systematic deviations from Vegard’s Rule 
have been defined in the three plethal sections. The metastable bec 
phases decompose at temperatures >800°C to uniformly refined 
microstructures. As a result, novel microstructural tailoring schemes 
are possible through the metastable precursor microstructures. 


30277 (LA-UR-94-2731) The Materials Corrosion and Envi- 
ronmental Effects Laboratory (MCEL). Butt, D.P. Los Alamos 
National Lab., NM (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9409181-5: 19. Department of Energy 
conference on compatibility, aging and service life, Los Alamos, 
NM (United States), 28-30 Sep 1994). Order Number DE94018268. 
Source: OSTI; NTIS; GPO Dep. 

A new materials corrosion laboratory has been set up, based pri- 
marily in the Materials Science Laboratory (MSL) at Los Alamos 
National Laboratory. The mission of the laboratory is to conduct 
basic and applied research in order to rapidly evaluate the durabil- 
ity and useful life of materials considered for use in severe 
environments. The laboratory serves and provides facilities for in- 
dustry and universities, and researchers from the present and 
future DOE complex. The primary customers within the DOE com- 
plex are those concerned with materials compatibility or durability 
problems associated with the safety and long term storage of nu- 
clear weapons and waste, transmutation of nuclear waste, and 
high temperature corrosion and compatibility in energy systems. 
The general technical objective of MCEL is to identify the causes 
and mechanisms of corrosion processes or component failures, 
quantitatively determine corrosion rates or mechanisms, and help 
the customer adopt appropriate strategies (such as new materials 
selection, process modification, new inspection methods, anodic or 
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cathodic protection, or the use of coatings or inhibitors) for effective 
corrosion prevention. To accomplish its technical objectives, MCEL 
provides both experimental and theoretical analytical approaches to 
solving corrosion problems. The following is a description of some 
of the capabilities of the laboratory and personnel. 


30278 (LBL-35725) Nonstoichiometry of Al-Zr intermetallic 
phases. Radmilovic, V.; Thomas, G. Lawrence Berkeley Lab., CA 
(United States). Jun 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9409179-2: 4. international conference of aluminum alloys, 
Atlanta, GA (United States), 11-16 Sep 1994). Order Number 
DE94016877. Source: OSTI; NTIS; GPO Dep. 

Nonstoichiometry of metastable cubic 6’ and equilibrium tetrago- 
nal 6 Al-Zr intermetallic phases of the nominal composition AlgZr in 
Al-rich alloys has been extensively studied. It is proposed that the 
“dark contrast” of 6’ core in B’/c' complex precipitates, in Al-Li-Zr 
based alloys, is caused by incorporation of Al and Li atoms into the 
B' phase on Zr sublattice sites, forming nonstoichiometric Al-Zr in- 
termetallic phases, rather than by Li partitioning only. 6’ particles 
contain very small amounts of Zr, approximately 5 at.%, much less 
than the stoichiometric 25 at.% in the Al,Zr metastable phase. 
These particles are, according to simulation of high resolution im- 
ages, of the Als(Alp 4Lio.4Zro.2) type. Nonstoichiometric particles of 
average composition Al,Zr and AlgZr are observed also in the bi- 
nary Al-Zr alloy, even after annealing for several hours at 600°C. 


30279 (NEI-NO-426) Corrosion of aluminium in chloride 
solutions containing carbon dioxide, bicarbonate, copper and 
hydrogen sulfide. Bjoergum, A. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. Apr 1993. 117p. Order Number 
DE94790771. Source: OSTI; NTIS. 

The aqueous brines produced with crude oil are highly corrosive 
to carbon steel because of their high CO, and possibly H2S con- 
tent. The North sea operators have therefore been investigating 
alternative materials for oil production, processing, and transmis- 
sion during the past decade, and the possibility of using aluminium 
alloys has also been considered. Corrosion tests performed in sim- 
ulated produced brines showed that aluminium corroded at higher 
rates than expected, and the causes of this behavior were not 
readily explainable by the available literature data. In the present 
work, commercially-pure aluminium (A199.5) was used as the test 
material in order to keep the effect of alloying elements and impuri- 
ties to a minimum. In addition, super-pure aluminium was employed 
for understanding the electrochemical behavior of the matrix, and 
the compound Al3;Fe was used to understand the properties of the 
intermetallic particles present in the A199.5 alloy. The corrosion 
behavior was studied by one-month natural immersion tests, elec- 
trochemical measurements and electron microscopic examinations. 
Most of the tests were performed in 3% NaCl solutions at 30 and 
80°C. Cathodic behavior near the corrosion potential of A199.5 is 
emphasized due to its significance in determining the corrosion 
properties. Although the study is limited to alloy 199.5, the use of 
aluminium at elevated temperatures in slightly acid and neutral so- 
lutions requires a lot of care because of the possibility of increased 
corrosion rates resulting from a high rate of hydrogen evolution, 
which is not a detrimental factor at, e.g., room temperature. The 
added presence of dissolved CO. and/or H2S, since these species 
catalyze hydrogen evolution, and Cu*+, since it promotes pitting, 
may be especially detrimental. 130 refs., 56 figs., 8 tabs. 


30280 (NEI-SE-158) Microanalysis of a ferritic steel in- 
tended for high temperature applications. Lundin, L. Chalmers 
Univ. of Technology, Goeteborg (Sweden). inst. of Physics. 1993. 
25p. Order Number DE94790803. Source: OSTI; NTIS. 

A summary of the thesis is publiched as NUTEK-VK-94-1. 

During the last ten years, great efforts have been made to im- 
prove the high temperature creep properties of 9-12% Cr steels 
used for example as rotors in steam turbines. This is done by vary- 
ing the alloying element additions and heat treatments, but also 
new fabrication processes are tried. A powder metallurgical 10.5% 
CrMoWVNbB steel was studied after austenitization at 1150 de- 
grees C for 1 h, tempering at 750 degrees C for various times, and 
creep testing at 600 degrees C for up to 10* h. Transmission elec- 
tron microscopy showed that the material was fully hardenable, 
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also using furnace cooling. After tempering the microstructure con- 
sisted of tempered martensite with Mz3C_ and MoN on grain and 
lath boundaries and inhomogeneously distributed fine MX precipi- 
tates, a few nm thick and 5-20 nm in diameter. Boron was found in 
Mo3C¢ after tempering, and remained there during creep testing at 
600 degrees C. In addition to Mo3Cg and M2N, coarse M7Cz3 pre- 
cipitated at grain and lath boundaries during creep. The family of 
fine intragranular MX precipitates remained during creep, but its 
number density decreased. Atom-probe analyses of the matrix in 
the tempered and creep tested material indicated the presence of 
very small precipitates, rich in Cr, V, Fe, and N. A latent creep re- 
sistance of the material is suggested, giving rise to dynamical 
nucleation of small precipitates on dislocations. The studied alloy 
had a considerably higher creep resistance than the standard steel 
X21CrMoV 12 1. At a stress of 175 MPa, the time to creep rupture 
for the new alloy was 10758 h. For this creep rupture time, the in- 
crease in stress was about 75 MPa. 38 refs 


30281 (NUREG/CR-5861) Crack-speed relations inferred 
from large single-edge notched specimens of a 533 B steel. 
Schwartz, C.W. (Maryland Univ., College Park, MD (United States). 
Dept. of Civil Engineering). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States); Maryland Univ., College Park, 
MD (United States). Dept. of Civil Engineering. Jul 1994. 32p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840R21400. (ORNL/SUB-—79- 
7778/9). Source: OSTI; NTIS; INIS; GPO. 

A relationship between instantaneous crack-tip velocity a, dy- 
namic stress-intensity factor K,, and temperature T for A 533 B 
steel is estimated using dynamic crack position us time data mea- 
sured in a series of very large-scale crack-arrest tests. The 
corresponding dynamic stress intensity us time history and the 
dynamic-arrest toughness for each test are obtained from 
generation-mode elastodynamic analyses based on cubic polyno- 
mial fits to elastodynamic analytical predictions based on the 
proposed a-K;-T relation are within 7% of experimentally measured 
arrested crack lengths and within 50% of measured arrest times. 
These predictions within 50% of measured arrest times. These pre- 
dictions represent significant improvements over results obtained 
using previous preliminary estimates of the a-K,-T relation for A 
533 B steel. The influence of nonlinear material behavior on the re- 
sults is also evaluated. 


30282 (ORNL-6812, pp. 31-42) Environmental effects on 
iron aluminide. DeVan, J.H. (Oak Ridge National Lab., TN (United 
States)); Tortorelli, P.F.; Bennett, M.J. Oak Ridge National Lab., TN 
(United States). Jun 1994. In Fossil Energy Program annual 
progress report for April 1993 through March 1994. 238p. Order 
Number DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

Air oxidation tests of iron-aluminum alloys containing 16 and 28 
atom % Al, respectively, were conducted at 1300°C to determine 
the effect of alloy composition and section thickness on the time to 
breakdown of oxidation resistance. The oxidation rates of the 16% 
A! alloy were significantly higher than for 28% Al (Fe3Al) alloys. 
The times over which the oxide scales remained protective corre- 
lated with the extent of aluminum depletion of the alloy matrix and 
were therefore a direct function of the initial aluminum content of 
the alloy, the section thickness, and the oxidation rate. The oxida- 
tion rate of the FeAl alloys was significantly reduced by the 
addition of 0.1% Zr, which improved the adherence of the scale 
during thermal cycling to room temperature. However, the oxidation 
rates of the FesAl alloys were higher at 1300°C than those re- 
ported for oxide-dispersion-strengthened (ODS) Fe-18%Cr-10%Al 
alloys containing Y203. Times to the onset of breakaway oxidation 
were similar for zirconium-containing Fe3Al and the ODS alloys, 
the lower oxidation rate of the latter offsetting the higher initial alu- 
minum of the former. Studies of the effects of chlorine (HCl) on the 
oxidation/sulfidation resistance of Fe3Al-based alloys were con- 
ducted using test facilities at the National Physical Laboratory 
(NPL) in the United Kingdom. Alloys were exposed to a test gas 
composed of COz, H2, H20, and H2S plus 1000-5000 ppm HCI at 
450 and 550°C for 1000 h. Weight gains were relatively low and 
were generally less than companion specimens of Fe-Cr-Al alloys. 
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30283 (ORNL-6812, pp. 57-62) Development of iron alu- 
minides. McKamey, C.G.; Viswanathan, S.; Goodwin, G.M.; Sikka, 
V.K. Oak Ridge National Lab., TN (United States). Jun 1994. In 
Fossil Energy Program annual progress report for April 1993 
through March 1994. 238p. Order Number DE94014851. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent studies demonstrating that improved engineering ductility 
(to 10-15% in Fe3Al) can be achieved in wrought Fe3Al-based iron 
aluminide alloys through control of composition and microstructure 
are discussed. Accompanying this improvement has been an in- 
creased understanding of the causes for ambient temperature 
embrittlement in this system. Because of these advances, iron 
aluminide alloys are being considered for many structural uses, es- 
pecially for applications where their excellent corrosion resistance 
is needed. The understanding and control of cast structures are 
important steps in making iron-aluminide alloys viable engineering 
materials. This includes understanding the various components of 
cast structure, their evolution, their properties, their behavior during 
further processing, and, finally, their effect on mechanical proper- 
ties. The first phase of the study of cast Fe3Al-based alloys 
characterized the various components of the cast structure in the 
FA-129 alloy, while the current phase of the research involves 
characterizing the as-cast mechanical properties of Fe3Al-based 
alloys. The investigation of the room temperature mechanical prop- 
erties of as-cast FesAl, including tensile tests in air, oxygen, and 
water vapor environments is described. Studies have begun to re- 
fine the grain size of the cast structure. An investigation of the 
effect of environmental hydrogen embrittlement on the weldability 
of wrought alloys was also initiated during this period with the aim 
of understanding the role of environment in the cold-cracking of 
iron aluminides. 


30284 (ORNL-6812, pp. 63-69) High-strength iron alu- 
minide alloys. McKamey, C.G.; Maziasz, P.J. Oak Ridge National 
Lab., TN (United States). Jun 1994. In Fossil Energy Program an- 
nual progress report for April 1993 through March 1994. 238p. 
Order Number DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 
Past studies have shown that binary FesAl possesses low creep- 
rupture strength compared to many other alloys, with creep-rupture 
lives of less than 5 h being reported for tests conducted at 593°C 
and 207 MPa. The combination of poor creep resistance and low 
room-temperature tensile ductility due to a susceptibility to 
environmentally-induced dynamic hydrogen embrittlement has re- 
sulted in limited use of these alloys for structural applications even 
though their excellent corrosion properties could be very beneficial. 
Improvements in tensile ductility have been realized through the 
use of alloying and thermomechanical processing techniques to 
control alloy chemistry, microstructure, and surface condition, and 
ductilities of 10-20% and tensile yield strengths as high as 500 
MPa have been attained. In terms of creep-rupture strength, small 
additions of Mo, Nb, and Zr have produced improvements, but at 
the expense of room temperature tensile ductility and weldability. 
Further efforts are therefore necessary to produce a Fe,Al-based 
composition with an acceptable combination of tensile and creep- 
rupture properties. The results are presented of efforts conducted 
to improve the creep-rupture strengths of Fe3Al-based alloy com- 
positions through control of the microstructure. One composition 
containing small additions of Nb, Mo, Zr, B, and C was chosen as 
the base alloy and the effect of heat treatment temperature on the 
microstructure and creep-rupture properties was investigated. 


30285 (ORNL-6812, pp. 71-82) Low-aluminum content iron- 
aluminum alloys. Sikka, V.K. Oak Ridge National Lab., TN 
(United States). Jun 1994. In Fossil Energy Program annual 
progress report for April 1993 through March 1994. 238p. Order 
Number DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this task is to develop a conventionally fabrica- 
ble, low-cost, and lower-density iron-aluminum-base alloy with a 
good combination of strength, ductility, weldability, and corrosion 
resistance for use as components in advanced fossil energy 
conversion systems. Initial emphasis is on the development of iron- 
aluminum alloys for heat-recovery applications in coal gasification 
systems. Many non-fossil energy applications have also been iden- 
tified so that the FAPY alloy will become available commercially 
when needed for fossil energy applications. 





30286 (ORNL-6812, pp. 83-91) Development of a modified 
310 stainless steel. Swindeman, R.W. (Oak Ridge National Lab., 
TN (United States)). Oak Ridge National Lab., TN (United States). 
Jun 1994. In Fossil Energy Program annual progress report for 
April 1993 through March 1994. 238p. Order Number 
DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

Structural materials performance requirements were re-evaluated 
for use in emerging fossil energy applications. Concepts included 
low emission boilers, advanced steam cycle, and combined-cycle 
technologies. Both pressure-bearing and non-pressure-bearing ap- 
plications were considered. The adequacies of martensitic and 
austenitic steels were examined, and comparisons of the potential 
of various alloy selections were undertaken. Both austenitic and 
martensitic steels were judged to have applicability for boilers oper- 
ating at 600°C while fine-grained austenitic alloys were judged to 
be best for service to 650°C. For applications in the range 650 to 
750°C, modified 310 stainless steels were judged to be good 
choices. Above 760°C, the alloys being considered for pressurized 
fluidized bed combustors (PFBCs) included oxidation-resistant 
stainless steels. For carbonizers and gasifiers operating below 
900°C, cobalt-bearing alloys and modified 310 stainless steels 
were of interest. lron-aluminide cladding was also considered, and 
experimental studies were begun to examine compatibility with 
pressure boundary materials. The data base for modified 310 stain- 
less steels was expanded to 1038°C, and testing times ranged to 
beyond 10,000 h. The performance of weldments in modified 310 
stainless steel was examined and found to be adequate to enable 
the use of the material at 871°C. Exploratory work on fatigue was 
undertaken. For service above 900°C, exploratory evaluations of 
cast high alloys (HP) and alloy 160 were begun. Creep, fatigue 
and crack growth testing was initiated on alloy 160. Interactions 
and collaboration with industry were maintained. 


30287 (ORNL-6812, pp. 93-102) Alloying effects on the 


high-temperature oxidation resistance of Cr-CroNb. Tortorelli, 
P.F. (Oak Ridge National Lab., TN (United States)); DeVan, J.H. 


Oak Ridge National Lab., TN (United States). Jun 1994. DOE Con- 
tract ACO5-840R21400. In Fossil Energy Program annual progress 
report for April 1993 through March 1994. 238p. Order Number 
DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 
Chromium-based alloys incorporating the Cr2Nb Laves-phase are 
potential new materials for use in hostile environments of advanced 
heat engines and energy systems that operate at very high temper- 
atures to achieve better energy efficiency. The intermetallic Cr2Nb 
phase, with a C-15 complex cubic structure, has a high-melting 
point (1770°C) and relatively low density (7.7 g/cm). Results to 
date indicate that the two-phase Cr2Nb/Cr(Nb) alloys have 
excellent strength for structural use at high temperatures (1000- 
1200°C). However, such alloys suffer from poor toughness and 
fracture resistance. Current development efforts are focused on im- 
proving these properties as well as evaluating the high-temperature 
oxidation resistance of Cr-CraNb alloys under relevant metallurgical 
and environmental conditions. Relatively low oxidation rates over 
extended periods of time are necessary for deployment of such al- 
loys at the high temperatures envisioned for potential applications. 


30288 (ORNL/M-3595) General information for operation of 
the high-temperature electromagnetic containerless vacuum 
induction furnace. Hahs, C.A.; Fox, RJ. Oak Ridge National 
Lab., TN (United States). Jun 1994. 13p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94017170. Source: OSTI; NTIS; GPO Dep. 

The High-Temperature Electromagnetic Containerless Vacuum 
Induction Furnace was developed at Oak Ridge National Labora- 
tory for the National Aeronautics and Space Administration 
(NASA), Marshall Space Flight Center, Alabama. The high- 
efficiency radio-frequency system developed for the conceptual 
design of the Modular Electromagnetic Levitator was created to 
evaluate this hardware on the KC135 microgravity airplane oper- 
ated by NASA. Near-future KC135 flights are being planned to 
levitate, melt, and undercool 5-mm samples of niobium. General in- 
formation on the operation of this hardware is included. 


30289 (PNL-SA-23641) Post-irradiation deformation char- 
acteristics of heavy-ion irradiated 304L SS. Cole, J.l. 
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(Washington State Univ., Pullman, WA (United States)); Bruemmer, 
S.M. Pacific Northwest Lab., Richland, WA (United States); Wash- 
ington State Univ., Pullman, WA (United States). Jun 1994. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830 ; FG06-89ER75522. (CONF-940657-5: 
17. symposium on effects of radiation on materials, Sun Valley, ID 
(United States), 20-23 Jun 1994). Order Number DE94017462. 
Source: OSTI; NTIS; GPO Dep. 

Post-irradiation deformation behavior in Ni-ion-irradiated 304L 
stainless steel (SS) is examined as a function of radiation dose 
and deformation temperature. For similar strain levels, specimens 
exhibit a transition from dislocation slip to deformation-induced 
twinning at 25C with increasing radiation dose. At 288C twinning is 
no longer observed and highly localized slip occurs by the forma- 
tion of narrow “channels” containing a reduced defect density. The 
observations are discussed in terms of radiation-induced defect 
character and expected deformation mechanisms. 


30290 (SAND—94-1804C) An atomic view of surface diffu- 
sion on metal surfaces. Kellogg, G.L. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9407108—1: North Atlantic Treaty Organization 
(NATO) advanced research workshop on the Sxnergy between dy- 
namics and reactivity, Drymen (United Kingdom), 3-8 Jul 1994). 
Order Number DE94016150. Source: OSTI; NTIS; GPO Dep. 

Investigations of surface diffusion and cluster nucleation by field 
ion microscopy have provided a considerable amount of physical 
insight concerning the fundamental interactions that control dynam- 
ical processes on surfaces. The investigations rely not only on the 
FIM’s ability to resolve and track individual atoms on a surface, but 
also its ability to manipulate the number of adatoms and the size of 
clusters by the process of field desorption. Results of the investiga- 
tions are surprising. Whereas metal atom diffusion was once 
thought to be a simple hopping process, FIM experiments have re- 
vealed new mechanisms for atom transport. Whereas cluster 
nucleation was once thought to be an aggregation process depen- 
dent only upon pairwise interactions between atoms, FIM 
investigations have shown that long-range and many body interac- 
tions can make non-negligible contributions to the overall process. 
By providing a brief overview of the experimental methods used in 
FIM surface diffusion studies and discussing a few selected appli- 
cations, | hope to have conveyed some of the rich history as well 
as the current excitement associated with FIM investigations of dy- 
namical processes on surfaces. 


30291 (SAND-—94-8691C) First principles simulation of ma- 
terials properties. Shelton, W.A. (Oak Ridge National Lab., TN 
(United States)); Stocks, G.M.; Jordan, R.G.; Liu, Y.; Qui, L.; John- 
son, D.D.; Pinski, F.J.; Staunton, J.B.; Ginatempo, B. Sandia 
National Labs., Livermore, CA (United States); Oak Ridge National 
Lab., TN (United States). [1994]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC04-94AL85000 ; 
AC05-840R21400. Contract DMR-9120120. (CONF-9405207-1: 
Scalable high performance computing conference (SHPCC ‘94), 
Cincinnati, OH (United States), May 1994). Order Number 
DE94016781. Source: OSTI; NTIS; GPO Dep. 

We have developed a hybrid, parallel computer code for calculat- 
ing the electronic structure of both ordered and substitutionally 
disordered materials. By using PVM3.3, we can integrate into our 
local computer environment multiple parallel! and vector supercom- 
puters as well as high performance workstations. Without this 
approach, calculations of materials properties of large systems 
would be otherwise untenable due to a lack of computer resources. 
For example, we have determined the short-range order intensity 
and its electronic origin for the Ag-Mg alloy system, including an 
estimate of the order-disorder (spinodal) temperature. 


30292 (SKB-TR-94-01) Anaerobic oxidation of carbon steel 
in granitic groundwaters: A review of the relevant literature. 
Platts, N. (AEA Technology (United Kingdom)); Blackwood, D.J.; 
Naish, C.C. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Feb 1994. 29p. Order Number DE94636163. 
Source: OSTI; NTIS; INIS. 

Also published as AEA-inTec—1413. 


ERA Vol. 19, No. 11 221 





36 MATERIALS 
3601 Metals and Alloys 


This report reviews the published literature on the anaerobic 
oxidation of iron in aqueous solutions which are of particular rele- 
vance to Swedish granitic groundwaters. The thermodynamics of 
iron corrosion in water are briefly considered. Following this the 
experimental data found in the literature are presented and dis- 
cussed. Results were found for corrosion of iron in both pure water 
and solutions containing mineral salts. The literature work in the 
nature of the films formed on iron surfaces under anaerobic condi- 
tions is reviewed and the possible mechanisms of film formation 
are discussed. Conclusions are drawn on the factors most likely to 
influence and control film growth. 32 refs. 


30293 (SVF-502) The influence of stoichiometry on corro- 
sion in solid fuel boilers, at power and heat generation. 
Persson, Karin (SEP Scandinavian Energy Project AB (Sweden)); 
Gyllenhammar, M. Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden). Apr 1994. 99p. (in Swedish). Order Number 
DE94790819. Source: OSTI; NTIS. 

Figures and tables with text in English. 

A literature survey has been carried out with the aim to investi- 
gate experiences from corrosion phenomena occurring in boilers 
with low NO, combustion installations and possibilities to avoid 
corrosion. Inquiries have also been sent to suppliers of boilers and 
firing equipment and plant owners. In presence of sulphur, hydro- 
gen sulphide corrosion is the most important corrosion mechanism 
at reducing atmosphere. High chlorine content in the gas is a sec- 
ondary contributing cause to furnace corrosion. Locally reducing 
atmosphere has been measured in pulverized coal fired boilers 
close to areas with high corrosion rate. The opinion of the suppliers 
is that corrosion can be avoided if the burners and air distribution 
system are properly designed. Reducing atmosphere must be 
avoided near the walls. Attention must be payed to the distribution 
of fuel between different burners and particle size distribution. Un- 
even distribution of fuel can cause locally reducing atmosphere. The 
corrosion rate varies locally in fluidized beds as the sulphur partial 
pressure varies within the bed. Even if the bed is operated with to- 
tal excess air, zones with reducing atmosphere can occur locally. 
The risk for corrosion increases when a sorbent like limestone is 
added. The equilibria CaSO,-CaO can at low oxygen partial 
pressure give rise to liberation of sulphur which reacts to form sul- 
phides with parts made of metal in the bed. The conclusion from 
the inquiry to the plant owners in Sweden is that only in a minority 
of cases corrosion problems have occurred due to reducing atmos- 
phere caused by low NO, combustion. Serious corrosion problems 
reported abroad can depend on high sulphur coals used in power 
plant boilers. Only low sulphur coals are imported to Sweden and 
many boilers are fired with biomass fuels. 86 refs, 3 figs, 11 tabs 


30294 (UCRL-53868-93, pp. 6.23) Multi-axial superplastic 
forming apparatus. Sunwoo, A.J.; Stoner, S.L. Lawrence Liver- 
more National Lab., CA (United States). May 1994. In Engineering 
research, development and technology: Thrust area report, FY93. 
232p. Order Number DE94014210. Source: OSTI; NTIS; INIS. 

The authors have proposed improvements to their multi-axial su- 
perplastic forming apparatus. The apparatus provides many new 
capabilities for studying the anisotropic behavior of superplastic al- 
loys. 


30295 (UCRL-53868-93, pp. 6.1-6.5) Diffusion bonding of 
superplastic aluminum alloys. Sunwoo, A.J. Lawrence Livermore 
National Lab., CA (United States). May 1994. In Engineering re- 
search, development and technology: Thrust area report, FY93. 
232p. Order Number DE94014210. Source: OSTI; NTIS; INIS. 
The authors have successfully demonstrated diffusion bonding of 
aluminum alloy 8090, using the production-feasible diffusion bond- 
ing (DB) condition. They also evaluated the effect of surface 
chemistry on the DB properties of 8090 for both interlayered and 
bare surfaces. Two interlayer elements, copper and zinc, affected 
the alloy differently. With the same interlayer thickness and bond- 
ing parameters, the tensile properties of the copper interlayer 
specimens of 8090 were found to be substantially better than those 
of the bare surface and zinc interlayer specimens. For the copper 
interlayer specimens of 8090, the tensile strength of 200 MPa was 
obtained. For the zinc interlayer specimens, the advantages of us- 


ing a low-temperature transient liquid phase bonding were not 
observed. 
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30296 (UCRL-53868-93, pp. 6.19-6.22) Strength of Al and 
Al-Mg/alumina bonds prepared using ultrahigh vacuum diftu- 
sion bonding. King, W.E.; Campbell, G.H.; Wien, W.L.; Stoner, 
S.L. Lawrence Livermore National Lab., CA (United States). May 
1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

The authors have measured the cross-breaking strength of Al 
and Al-Mg alloys bonded with alumina. Diffusion bonding of Al and 
Ai-Mg alloys requires significantly more bonding time than previ- 
ously thought to obtain complete bonding. In contrast to previous 
diffusion bonding studies, fracture morphologies are similar to those 
obtained in bonds formed by liquid phase reaction; i.e., bonds are 
as strong or stronger than the ceramic; and fracture tends to prop- 
agate in the metal for pure Al and near the interface in the ceramic 
for the alloys. There are indications that the fracture morphology 
depends on Mg content and therefore on plasticity in the metal. 


30297 (UCRL-ID-115719) Mixed-sputter deposition of Ni-Ti- 
Cu shape memory films. Krulevitch, P. (Lawrence Livermore 
National Lab., CA (United States)); Ramsey, P.B.; Makowiecki, 
D.M.; Lee, A.P.; Northrup, M.A.; Johnson, G.C. Lawrence Liver- 
more National Lab., CA (United States). May 1994. 16p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. Order Number DE94017296. Source: OSTI; 
NTIS; GPO Dep. 

Ni-Ti-Cu shape memory films were mixed-sputter deposited from 
separate nickel, titanium, and copper targets, providing increased 
compositional flexibility. Shape memory characteristics, examined 
for films with 7 at. % Cu and 41-51 at. % Tl, were determined with 
temperature controlled substrate curvature measurements, and mi- 
crostructure was studied with transmission electron microscopy. 
The Ni-Ti-Cu films were found to have shape memory properties 
comparable to bulk materials, with transformation temperatures be- 
tween 20 and 62°C, a 10—13°C hysteresis, and up to 330 MPa 
recoverable stress. 


30298 (UCRL-JC—115364) Magnetic x-ray circular dichro- 
ism in Fe Co Pt multilayers. Tobin, J.G. (Lawrence Livermore 
National Lab., CA (United States)); Jankowski, A.F.; Waddill, G.D.; 
Sterne, P.A. Lawrence Livermore National Lab., CA (United 
States). Apr 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940411- 
50: Spring meeting of the Materials Research Society, San 
Francisco, CA (United States), 4-8 Apr 1994). Order Number 
DE94017522. Source: OSTI; NTIS; GPO Dep. 

Magnetic x-ray circular dichroism in x-ray absorption has been 
used to investigate the ternary multilayer system, Fe Co Pt. Sam- 
ples were prepared by planar magnetron sputter deposition and 
carefully characterized, using a variety of techniques such as 
grazing-incidence and high-angle x-ray scattering, Auger depth pro- 
filing and cross-section transmission electron microscopy. As 
previously reported, the Fe9.5A Pt9.5A exhibits a large dichroism 
in the Fe 2p absorption. Interestingly while the Co9.5A Pt9.5A has 
no measurable dichroism, the Fe4.7A Co4.7A Pt9.5A sample has a 
dichroism at both the Fe 2p and Co 2p absorption edges. These 
and other results are compared to slab calculation predictions. 
Possible explanations are discussed. 


30299 (UCRL-JC—116339) Ductile-brittle transition behavior 
of tungsten under shock loading. Lassila, D.H. (Lawrence Liver- 
more National Lab., CA (United States)); Gray, G.T. Ill. Lawrence 
Livermore National Lab., CA (United States). Feb 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940956-7: EURODYMAT ‘94: 1st inter- 
national conference on mechanical and physical behavior of 
materials under dynamic loading, Oxford (United Kingdom), 26-30 
Sep 1994). Order Number DE94009913. Source: OSTI; NTIS; 
GPO Dep. 

The ductile-brittle transition behavior of warm-forged tungsten 
under shock loading conditions was examined by performing 
shock/soft-recovery experiments at 22C and 400C. The results of a 
recovery experiment at 22C indicate that shock (19 GPa)-induced 
strains were accommodated by fracture processes, i.e. there were 
no indications of shock-induced plastic deformation, and the test 





sample was reduced to rubble. At 400C the test sample was re- 
covered intact and the shock-induced plasticity caused deformation 
banding and an increase in the dislocation density of the material. 
The results of these experiments demonstrate the principle of a 
ductile-brittle transition behavior of tungsten under uniaxial shock 
loading conditions and indicate that explosively driven deformation 
of the material studied will likely result in pulverization due to shock 
loading. 


30300 (UCRL-JC—117440) Beryllium based multilayers for 
normal incidence extreme ultraviolet reflectivity. Skulina, K.M. 
(Lawrence Livermore National Lab., CA (United States)); Alford, C.; 
Bionta, R.M.; Makowiecki, D.M.; Kortright, J.; Soufli, R.; Gullikson, 
E.; Underwood, J. Lawrence Livermore National Lab., CA (United 
States); Lawrence Berkeley Lab., CA (United States). 26 May 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ; AC03-76SF00098. (CONF-94091 77-1: 
Optical Society of America conference on extreme ultraviolet lithog- 
raphy, Monterey, CA (United States), 19-21 Sep 1994). Order 
Number DE94015560. Source: OSTI; NTIS; GPO Dep. 

The need for normal incidence mirrors maintaining reflectivity 
greater than 60% for an industrially competitive Extreme Ultraviolet 
Lithography (EUV) system has been well documented. The Molyb- 
denunVSilicon system has emerged as the de-facto standard, 
where researchers are now routinely fabricating mirrors demon- 
strating 63% reflectivity near 130 Angstroms. However, multilayer 
mirrors using beryllium as the low atomic number (low-Z) spacer 
could potentially show similar or better reflectivity, and operate at 
wavelengths down to the beryllium K-edge at 111 Angstroms. Be- 
sides offering potentially greater reflectivity, the shorter wavelength 
light offers increased dissolution depth in photoresists, and offers 
potentially better resolution and depth of focus. We will report our 
latest results from beryllium based multilayers. The mirrors were 
fabricated at the Lawrence Livermore National Laboratory (LLNL) 
and tested at the Center for X-Ray Optics at Lawrence Berkeley 
Laboratory (CXRO/LBL). 


30301 (UCRL-JC—117528) Warm formability of aluminum- 
magnesium alloys. Taleff, E.M. (Stanford Univ., CA (United 
States). Dept. of Mechanical Engineering); Henshall, G.A.; Lesuer, 
D.R.; Nieh, T.G. Lawrence Livermore National Lab., CA (United 
States). 27 May 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9409179- 
1: 4. international conference of aluminum alloys, Atlanta, GA 
(United States), 11-16 Sep 1994). Order Number DE94016170. 
Source: OSTI; NTIS; GPO Dep. 

Manufacturers have become increasingly interested in near-net- 
shape forming of aluminum alloys as a means to reduce 
production costs and the weight of aircraft and automotive struc- 
tures. To achieve the ductilities required for this process, we have 
examined extended ductility of Al-Mg alloys in the warm forming, or 
Class | creep, regime. We have studied a high-purity, binary alloy 
of Al-2.8Mg and ternary alloys of Al-xMg-0.5Mn with Mg concentra- 
tions from 1.0 to 6.6 wt. %. Tensile tests, including strain 
rates-change tests, have been performed with these materials at 
temperatures of 300 and 400C over a range 10-4 to 2 x 10-? 
s~'. A maximum tensile failure strain of 325% for the binary alloy 
and a maximum of 125% in the ternary alloys have been mea- 
sured. The experimental results have been used to evaluate the 
effects of solute concentration, microstructure, temperature, and 
strain rate on flow stress (co), elongation to failure (e;), and strain- 
rate sensitivity (m) of these alloys. 


30302 (UCRL-JC—117539) A structural determination using 
magnetic x-ray circular dichroism in spin-polarized photoelec- 
tron diffraction. Waddill, G.D. (Lawrence Livermore National Lab.., 
CA (United States)); Tobin, J.G.; Guo, X.; Tong, S.Y. Lawrence 
Livermore National Lab., CA (United States); Wisconsin Univ., Mil- 
waukee, WI (United States). 26 May 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48 ; FG02-84ER45076. (CONF-9406201-2: 4. European 
vacuum conference and the 1st Swedish vacuum meeting, Uppsala 
(Sweden), 13-17 Jun 1994). Order Number DE94017528. Source: 
OSTI; NTIS; GPO Dep. 

The first structural determination with spin-polarized, energy- 
dependent photoelectron diffraction using circularly-polarized x-rays 
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is reported for Fe films on Cu(001). Circularly-polarized x-rays pro- 
duce spin-polarized photoelectrons from the Fe 2p doublet, and 
intensity asymmetries in the 2p°/* level are observed. . Fully 
spin-specific multiple scattering calculations reproduce the experi- 
mentally determined energy and angular dependences. A new 
analytical procedure which focuses upon intensity variations due to 
spin-dependent diffraction is introduced. 


30303 (UCRL-JC—117600) Overview on superplasticity re- 
search on small-grained materials. Sherby, O.D. (Stanford Univ., 
CA (United States). Dept. of Materials Science and Engineering); 
Nieh, T.G.; Wadsworth, J. Lawrence Livermore National Lab., CA 
(United States). Jul 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9405193— 
2: International conference on superplasticity in advanced materials 
(ICSAM), Moscow (Russian Federation), 24-26 May 1994). Order 
Number DE94016550. Source: OSTI; NTIS; GPO Dep. 

Superplasticity is generally associated with fine grains, grain 
boundary sliding, and high tensile ductility at elevated temperature. 
This paper reviews some of the recent important findings in fine- 
grained superplasticity, including the areas of superplastic ceramics 
and bf-high-strain-rate superplasticity (HSRS). Deformation mecha- 
nism maps are shown to be powerful tools for predicting the 
conditions where HSRS can be expected. Ultrafine grained materi- 
als, processed economically, remain an important objective in 
achieving HSRS. Threshold stresses, observed in fine-grained su- 
perplastic materials, are shown to be functions of temperature and 
grain size but their origin, however, remains obscure. Quasi- 
superplastic materials, with a strain-rate-sensitivity exponent of m = 
0.33, are shown to have high elongations, and have considerable 
promise for netshape isothermal forming of sheet and bulk compo- 
nents. 


30304 (WAPD-T-—3027) The effect of water flow rate upon 
the environmentally-assisted cracking response of a low-alloy 
steel. James, L.A. (Westinghouse Electric Corp., West Mifflin, PA 
(United States). Bettis Atomic Power Lab.); Wire, G.L.; Cullen, 
W.H. Westinghouse Electric Corp., West Mifflin, PA (United States). 
Bettis Atomic Power Lab. [1994]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-9403119-2: 1994 meeting of the International Collaborative 
Group on Irradiation-Assisted Stress Corrosion Cracking (IC- 
GIASCC), Stevenson, WA (United States), 30 Mar - 1 apr 1994). 
Order Number DE94018065. Source: OSTI; NTIS; INIS; GPO Dep. 

Effect of water flow rate on the environmentally-assisted cracking 
(EAC) response of a high-sulfur ferritic steel was studied at 243C. 
In contrast to earlier studies with compact-type specimens, this 
study employed relatively large tight semi-elliptical surface cracks 
tested under generally linear-elastic conditions. Flow velocities par- 
allel to the crack as low as 1.68 — 1.84 m/s were effective in 
mitigating EAC. 
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Refer also to citation(s) 29197, 29302, 29894, 30126, 30252, 
30267, 30277, 30296, 30303, 30489, 30640, 30801, 30820, 31304, 
31714, 31726, 31886, 31900 


30305 (ANL/CHM/CP-82279) The structure of new syn- 
thetic manganese oxide octahedral molecular sieves. 
Wasserman, S.R. (Argonne National Lab., IL (United States)); Car- 
rado, K.A.; Yuchs, S.E.; Shen, Y.F.; Cao, H.; Suib, S.L. Argonne 
National Lab., IL (United States). 11 Jul 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9408131-1: 8. international conference on x-ray 
absorption fine structure, Berlin (Germany), 28 Aug - 2 sep 1994). 
Order Number DE94016348. Source: OSTI; NTIS; GPO Dep. 
Manganese K-edge X-ray absorption spectra are used to exam- 
ine the average oxidation state and local structure of new synthetic 
manganese oxide photocatalysts, including the materials known as 
octahedral molecular sieves. The structures of these materials are 
compared to the natural minerals cryptomelane and todorokite. 


30306 (ANL/ET/CP-82163) Deformation of nonstoichiomet- 
ric CuO polycrystals. Boling-Risser, M.A.; Goretta, K.C.; Routbort, 
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J.L. Argonne National Lab., IL (United States). Jul 1994. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940865-2: Conference on plastic defor- 
mation of ceramics, Snowbird, UT (United States), 7-12 Aug 1994). 
Order Number DE94016907. Source: OSTI; NTIS; GPO Dep. 

The current interest in fabrication methods for high temperature 
superconductors has fostered heightened interest in the precursor 
materials. It has been shown that the reaction kinetics for formation 
of BioSrp>CaCu20,, (Bi,Pb)oSrpCa,CuzO, and YBazCu30, are re- 
lated to the copper oxide precursor through both the size of the 
starting powder and the oxidation state, with finer CuO powders re- 
acting faster. Many proposed fabrication methods include a high 
temperature mechanical working step during the reaction process. 
However, little is known about the diffusional and mechanical prop- 
erties of CuO at the fabrication temperatures of interest. The 
literature indicates only that the electrical conductivity of CuO is in- 
dependent of the oxygen partial pressure (PO2). Therefore, only 
intrinsic ionization occurs for CuO. Thus, for a given temperature, 
the concentrations of electrons and holes are fixed. In this study, 
compression creep was employed to shed light upon the diffusion 
of rate-controlling defects in nonstoichiometric CuO. Tests were 
performed on polycrystalline samples over a range of temperature 
(T), POs, and strain rate (<). Data were analyzed with standard 
equations for steady-state creep. Electron microscopy was used in 
conjunction with the data analysis to identify the operative creep 
mechanisms. These results for CuO will be contrasted with previ- 
ous work performed on another copper oxide compound, Cuz0. 


30307 (ANL/ET/CP-83508) Recent progress and future 
prospects in the surface engineering and tribology of ceram- 
ics. Erdemir, A. Argonne National Lab., IL (United States). Jun 
1994. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9407109—1: Workshop 
on mechanics and materials science of contact: issues and oppor- 
tunities, Nashville, TN (United States), 18-20 Jul 1994). Order 
Number DE94016315. Source: OSTI; NTIS; GPO Dep. 

This brief review shows that ceramics have much to offer for de- 
manding tribological applications; however their widespread use in 
advanced tribosystems will have to wait for effective lubricants. Mi- 
crofracture and tribochemical/thermomechanical interactions may 
occur and dominate the wear behavior. Solid, liquid, and vapor 
phase lubrication approaches have been explored and shown to be 
effective under certain conditions. Strong adhesion appears to be 
the most important requirement for a thin solid lubricant film for ce- 
ramic surfaces. lon-beam processes can impart strong adhesion 
between solid lubricant films and ceramic substrates. For ceramics 
with poor thermal conductivity, solid lubricants that combine high 
thermal conductivity and low shear strength and good chemical in- 
ertness should be considered. Results from diamond and 
diamond-like carbon-coated ceramics, and monochalcogenides are 
also encouraging. 


30308 
superconductors. Goretta, K.C. (Argonne National Lab., IL 
(United States)); Routbort, J.L.; Miller, D.J.; Chen, N.; Dominguez- 
Rodriguez, A.; Jimenez-Melendo, M.; De Arellano-Lopez, A.R. 
Argonne National Lab., IL (United States). Aug 1994. 10p. Spon- 
sored by USDOE, Washington, DC (United States);Comision 
Interministerial de Ciencia y Tecnologia (Spain). DOE Contract 
W-31109-ENG-38. (CONF-940865-1: Conference on plastic defor- 
mation of ceramics, Snowbird, UT (United States), 7-12 Aug 1994). 
Order Number DE94017085. Source: OSTI; NTIS; INIS; GPO Dep. 

Of the many families of high-temperature superconductors, only 
the properties of those discovered prior to 1989 - Y-Ba-Cu-O, 
Tl-Ba(Sr)-Ca-Cu-O, and Bi(Pb)-Sr-Ca-Cu-O - have been studied ex- 
tensively. Deformation tests have been performed on YBaoCu,0, 
(Y-123), YBagCu,0, (Y-124), TIBazCapCugO, (Bi-2223). The tests 
have revealed that plasticity is generally limited in these com- 
pounds and that the rate-controlling diffusional kinetics for creep 
are very slow. Nevertheless, hot forming has proved to be quite 
successful for fabrication of bulk high-temperature superconductors, 
so long as deformation rates are low or large hydrostatic stresses 
are applied. Steady-state creep data have proved to be useful in 
designing optimal heat treatments for superconductors and in 


(ANL/ET/CP-83876) Deformation of high-temperature 
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support of more-fundamental diffusion experiments. The high- 
temperature superconductors are highly complex oxides, and it is a 
challenge to understand their deformation responses. In this paper, 
results of interest and operant creep mechanisms will be reviewed. 


30309 (ANL/MSD/CP-83617) Macroturbulence in supercon- 
ductors. Viasko-Viasov, V.K. (AN SSSR, Chernogolovka (Russian 
Federation). Inst. Fiziki Tverdogo Tela); Nikitenko, V.I.; Polyanskii, 
A.A.; Crabtree, G.W.; Welp, U.; Veal, B.W. Argonne National Lab., 
IL (United States). Jul 1994. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Contract 
DMR 91-20000. (CONF-940701-17: Meeting on materials and 
mechanisms of superconductivity: high temperature superconduc- 
tors, Grenoble (France), 4-9 Jul 1994). Order Number 
DE94016371. Source: OSTI; NTIS; INIS; GPO Dep. 

Direct magneto-optic observation of coupling of the Abrikosov 
vortices into macroscopic drops of increased flux density at remag- 
netization of the YBCO single crystal is presented. Appearance of 
these flux structures correspond to strong perturbations of the cur- 
rent trajectories and transition fro laminar to turbulent current flow. 


30310 (ANL/MSD/CP-83767) “Fishtails” in 123- 
superconductors. Werner, M. (Atominstitut der Osterreichischen 
Universitaten, Vienna (Australia)); Sauerzopf, F.M.; Weber, H.W.; 
Veal, B.W.; Licci, F.; Winzer, K.; Koblischka, M.R. Argonne Na- 
tional Lab., IL (United States). [1994]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940701-19: Meeting on materials and mechanisms of su- 
perconductivity: high temperature superconductors, Grenoble 
(France), 4-9 Jul 1994). Order Number DE94017087. Source: 
OSTI; NTIS; GPO Dep. 

Several high quality (RE)BazCu,07_, single crystals with RE = 
Y, Yb and Dy, with varying amounts of Au- and Al-impurities have 
been investigated by SQUID magnetometry. All samples show fish- 
tail behavior. Differences in the sample preparation only influence 
the position of the maximum in J.. The authors conclude that the 
fishtail phenomenon is not a material specific property, but a gen- 
erally occurring property of the flux line lattice. 


30311 (ANL/MSD/PP—79484) Extremely fine precipitates 
and flux pinning in melt-processed YBajCu30,. Shi, Donglu 
(Argonne National Lab., IL (United States)); Sengupta, S.; Luo, 
J.S.; Varanasi, C.; McGinn, P.J. Argonne National Lab., IL (United 
States); Purdue Research Foundation, Lafayette, IN (United 
States). Apr 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER45427 ; W-31109-ENG- 
38. Order Number DE94017076. Source: OSTI; NTIS; GPO Dep. 

Using a_ solid-liquid-melt-growth processing method, melt- 
textured 123 (YBa.Cu3;0,) samples were produced with 211 
(Y2BaCuOs) particles on the order of 100 A. Flux pinning was 
found to significantly increase up to 80 K with a large amount of 
these very fine 211 inclusions. 


30312 (CONF-9310328-2) Enhancement of creep resis- 
tance of a sintered SizN, ceramic by microwave annealing. Liu, 
K.C.; Stevens, C.O.; Brinkman, C.R.; More, K.L.; Kiggans, J.D.; 
Tiegs, T.N. Oak Ridge National Lab., TN (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Science and Technology materi- 
als conference; Greensboro, NC (United States); 27-29 Oct 1993. 
Order Number DE94017688. Source: OSTI; NTIS; GPO Dep. 

Creep behavior was investigated for a sintered SisN, Ceramic 
microwave annealing at 1400 and 1500 C for 20 h. Results of 
creep tests at 1200 C showed that microwave annealing can en- 
hance the creep resistance in terms of lowering creep rate and, 
hence, extending creep rupture life, but the 1400 C annealing was 
most effective. X-ray diffraction analyses showed that the crys- 
talline second phase was transformed as a result of microwave 
annealing from single phase Yi 9AloSig0,gN,4 to several different 
phases. The situation was further complicated by evolution of addi- 
tional phases during high temperature creep experiments. 


30313 (CONF-940122-5) Studies by neutron diffraction 
and uSR of flux lattice orientation, pinning, melting and 





decomposition in high-T, superconductors. Forgan, E.M. (Birm- 
ingham Univ. (United Kingdom). School of Physics and Space 
Research); Cubitt, R.; Wylie, M.T. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 7. 
IWCC international workshop on critical currents in superconduc- 
tors; Alpbach (Austria); 24-27 Jan 1994. Order Number 
DE94017704. Source: OSTI; NTIS; INIS; GPO Dep. 

We review the results of recent microscopic measurements of 
flux line structures and their breakdown in the high-Tc supercon- 
ductors BSCCO and YBCO. These results show clear effects of 
flux of lattice melting, dimensional crossover and pinning. The 
huge differences in behaviour of the flux lattice in these two materi- 
als can be understood theoretically. 


30314 (DOE/ER/45357-7) Defects and transport in mixed 
oxides: Progress report, [December 22, 1992—September 
30,1993]. Dieckmann, R. Cornell Univ., Ithaca, NY (United States). 
Dept. of Materials Science and Engineering. 30 Sep 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER45357. Order Number DE94015652. Source: 
OSTI; NTIS; GPO Dep. 

Progress has been made in: nonstoichiometry of rock salt struc- 
ture oxide solid solutions; cation tracer diffusion in oxide solid 
solutions of the types (Co,Mn)3_ 5,0, and (Co,Fe);_,O; electrical 
conductivity in solid solution (Co,Fe);_,0; Monte-Carlo simulation 
of the cation diffusion in spinel solid solutions; thermodynamic 
modelling of the ternary phase diagram of the system Co-Fe-Mn-O 
and the boundary systems Co-Fe-O and Fe-Mn-O at 1200 C; and 
interdiffusion in spinel solid solutions. 


30315 (DOE/R2/15556-T1) Recent progress on ECVD 
Project: Progress report for 15 April-15 July 1994. Ceramics 
and Materials Processing, Inc., Clarence, NY (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG42-93R215556. Order Number 
DE94016773. Source: OSTI; NTIS; GPO Dep. 

Recent experimental results obtained for enhanced CVD are 
reported. These experiments included: (1) the distribution of depo- 
sition rates of various powders on the substrate in the reactor; (2) 
comparison of deposition rates of CVD and enhanced CVD; (3) 
evaluation of the mechanical properties of ECVD with commercial 
powders and ultra fine powders produced by plasma vapor deposi- 
tion method. Unlike the experiments conducted by Komiyama and 
co-worker where fine particles were generated in situ, in these ex- 
periments particles are introduced from an external source into the 
reaction chamber. This permits better control of particle feed rates 
and also allows a variety of different powders to be used. The feed 
mechanism is entrainment from a fluidized bed of fine particles 
which was reported in an earlier report. 


30316 (DOE/RL/10930—-T3) Ceramic subsurface marker pro- 
totypes. Lukens, C.E. (Rockwell International Corp., Richland, WA 
(United States). Rockwell Hanford Operations). Westinghouse Han- 
ford Co., Richland, WA (United States); Rockwell International 
Corp., Richland, WA (United States). Rockwell Hanford Operations. 
2 May 1985. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94016327. Source: OSTI; NTIS; GPO Dep. 

The client submitted 5 sets of porcelain and stoneware subsur- 
face (radioactive site) marker prototypes (31 markers each set). 
The following were determined: compressive strength, thermal 
shock resistance, thermal crazing resistance, alkali resisiance, 
color retention, and chemical resistance. 


30317 (FRNC-TH-3737) Refractory properties of alumina- 
boron nitride ceramic composites. Abreal, A. Ecole Nationale 
Superieure des Mines, 75 - Paris (France); Ecole Nationale Su- 
perieure des Mines, 42 - Saint-Etienne (France). Jan 1994. 190p. 
(In French). Order Number DE94791517. Source: OSTI; NTIS (US 
Sales Only). 

Thanks to the low wetting properties by melted metals and to the 
thermal shocks resistance of boron nitride, alumina-boron nitride 
composites may be used in horizontal continuous casting of low 
carbon steels. The elaboration process optimization of these com- 
posites is done from BN granulometry, powders dispersion, and 
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parameters of load sintering. Composites oxidation is studied in the 
two directions, parallel and perpendicular to the pressure axis, and 
leads to aluminium borate formation 9Al,O3 + 2B203, which crys- 
tallization gives rise to an important open porosity and favours 
oxidation and corrosion by liquid steel and slag. To limit the alu- 
minium borate formation and increase composites resistance, 
Y203, CaO, SiOz and Nd2O3 additions are tested. (A.B.). 78 refs., 
figs., tabs. 


30318 (Juel-2888) HTSC-Josephson step contacts. Her- 
rmann, K. Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Schicht- und lonentechnik; Giessen Univ. (Germany). Mar 1994. 
129p. (In German). Order Number DE94797767. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In this work the properties of josephson step contacts are inves- 
tigated. After a short introduction into Josephson step contacts the 
structure, properties and the Josphson contacts of YBazCu307_, 
high-T. superconductors is presented. The fabrication of HTSC step 
contacts and the microstructure is discussed. The electric proper- 
ties of these contacts are measured together with the Josephson 
emission and the magnetic field dependence. The temperature de- 
pendence of the stationary transport properties is given. (WL) 


30319 (Jue+-2895) Electro-optical highest frequency study 
of superconductors and semiconductors. Holliricher, O. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Schicht- 
und lonentechnik; Koeln Univ. (Germany). Apr 1994. 108p. (in Ger- 
man). Order Number DE94797764. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this work a specific measurement device for the fs stroboscopy 
of electric transport properties of new materials is designed. With 
this method it was possible to study the rf properties of the high-Tc 
superconductor YBa2Cu307_, on LaAlO3 and on the semiconduc- 
tors Si and GaAs in the frequency range 10 to 600 GHz. The 
pulses were detected via the electro-optical effect in LaTaO3. (WL) 


30320 (LA-UR-94-2199) Formation of viable nuclei and 
particle growth in hydrothermal processing of silicon dioxide 
waters: A modeling study of entrance effects. Chitanvis, S.M. 
Los Alamos National Lab., NM (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9408128-1: RTP ‘94: rapid thermal pro- 
cessing conference, Austin, TX (United States), 31 Aug - 2 sep 
1994). Order Number DE94016054. Source: OSTI; NTIS; GPO 
Dep. 

A major problem that besets rapid hydrothermal processing of 
silicon dioxide wafers is the formation of particles. In this report we 
have used The Becker, Doering, Zeldovich theory of homogeneous 
condensation of viable nuclei to study particle formation in a 
hydrothermal processing chamber. We have further utilized a diffu- 
sive growth model that allows these nuclei to develop into larger 
particles. In addition, we have developed a model to partially dis- 
solve the walls of the quartz chamber into the steam flowing by. 
The interplay between homogeneous nucleation and inhomoge- 
neous nucleation is brought out via a dimensionless number that is 
the ratio of the timescales of these two phenomena. An analytic 
model was developed to prove in consonance with numerical re- 
sults that unless the incoming stream is itself supersaturated, there 
will be no nucleation near the entrance. 


30321 (ORNL-6812, pp. 107-124) Materials support for 
HITAF. Breder, K.; Tennery, V.J. Oak Ridge National Lab., TN 
(Uniied States). Jun 1994. In Fossil Energy Program annual 
progress report for April 1993 through March 1994. 238p. Order 
Number DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this project is to compare structural ceramic ma- 
terials proposed for use in the air heater of a coal fired high 
temperature advanced furnace (HITAF) for power generation. The 
work will provide necessary initial strength and statistical material 
parameters for design of a prototype system. Two teams are cur- 
rently funded by Pittsburgh Energy Technology Center (PETC) 
under the Combustion 2000 program to develop such a system. 
One team is led by the United Technologies Research Corporation, 
and consists of UTC Turbo Power and Marine Division, Bechtel, 
Oak Ridge National Laboratory (ORNL) and a Joint Venture of 
Physical Sciences Inc. (PSI) Technologies, Reaction Engineering 
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International (REI) and University of North Dakota Energy and En- 
vironmental Research Center (UNDERERC); the other team is led 
by Foster Wheeler Development Corporation, and members are 
AiResearch Division of AlliedSignal Aerospace Systems & Equip- 
ment, Research Cottrell, TRW, General Electric and Bechtel. 


30322 (ORNL/TM-—12674, pp. 7-13) Characterization of attri- 
tion milled silicon nitride powder. Malghan, S.G. (NIST, 
Gaithersburg, MD (United States)); Pei, P.T.; Minor, D.B. Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
through September 1993. 436p. Order Number DE94014049. 
Source: OSTI; NTIS. 

Currently, the starting materials in the manufacture of silicon ni- 
tride ceramic components are fine powders. These fine sized 
powders tend to form agglomerates due to the van der Waals 
attractive forces. For improved reliability in the manufacture of ce- 
ramic components, the agglomerates in the powders should be 
eliminated since they form defects. In addition, the powders should 
have an appropriate range of size distribution and specific surface 
area for achieving a near-theoretical density of the ceramic after 
densification. These factors necessitate the use of powder milling 
as one of the major powder processing unit operations. Therefore, 
milling of powders is an integral unit operation in the manufacture 
of silicon nitride components for advanced energy applications. The 
production and use of these powders require the use of efficient 
milling techniques and understanding of characteristics of the 
milled powders in a given environment. High energy attrition milling 
appears to offer significant advantages over conventional tumbling 
and vibratory mills. The major objectives of this project are: (1) to 
establish repeatability of particle size distribution and other relevant 
characteristics of slurries milled in a high energy agitation mill 
(HEAM); (2) to determine processing and densification characteris- 
tics of powders milled in HEAM; and (3) to compare properties of 
powder, and resulting ceramic obtained by milling in the HEAM vs. 
vibratory ball mill in a collaborative project with Norton Company. 


30323 (ORNL/TM-—12674, pp. 14-18) Microwave sintering of 
silicon nitride. Tiegs, T.N. (Oak Ridge National Lab., TN (United 
States)); Kiggans, J.0.; Golla, M.; Maria, J. Oak Ridge National 
Lab., TN (United States). Apr 1994. In Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. 436p. Order Number DE94014049. Source: OSTI; NTIS. 

The objective of this research element is to identify those as- 
pects of microwave processing of silicon nitride that might (1) 
accelerate densification, (2) permit sintering to high density with 
much lower levels of sintering aids, (3) lower the sintering tempera- 
ture, or (4) produce unique microstructures. The investigation of 
microstructure development is being done on dense silicon nitride 
materials annealed in the microwave furnace. The sintering of sili- 
con nitride involves two approaches. The first approach comprises 
heating of silicon nitride and sialon powder compositions in the 
2.45- or 28-GHz units. The second approach deals with using 
reaction-bonded silicon nitride (RBSN) as the starting material and 
is done entirely in the 2.45-GHz microwave furnace. 


30324 (ORNL/TM-—12674, pp. 19-32) Development of a high 
quality, low cost silicon nitride powder. Carroll, D.F.; Cochran, 
G.A.; Conner, C.L.; Dunmead, S.D.; Eisman, G.A.; Hwang, C.J.; 
Weimer, A.W. Oak Ridge National Lab., TN (United States). Apr 
1994. In Ceramic Technology Project: Samiannual progress repoit 
for April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The objective of this program is to scale a carbothermal nitrida- 
tion process to the pilot plant level for the production of a high 
quality, low cost silicon nitride powder. The tasks of this program 
are designed to (1) determine the relationships among raw material 
precursors, reactor conditions and post-processing and their effect 
on the characteristics of carbothermal powder produced in the in- 
termediate scale reactor; (2) scale the process to a pilot plant 
stage; and (3) identify those characteristics which yield a sinterable 
powder that can be pressureless sintered into dense, high strength 
components. The results of the above tasks will be utilized in the 
latter stages of the program when high quality, low cost silicon ni- 
tride powder is produced in this pilot plant facility. 
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30325 (ORNL/TM—12674, pp. 33-37) Cost effective sintering 
of silicon nitride ceramics (SIU-C). Wittmer, D.E. (Southern Illi- 
nois Univ., Carbondale, IL (United States)). Oak Ridge National 
Lab., TN (United States). Apr 1994. In Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. 436p. Order Number DE94014049. Source: OSTI; NTIS. 

The purpose of this work is to investigate the potential of cost ef- 
fective sintering of SigN, through the development of continuous 
sintering techniques and the use of lower cost Siz;N, powders and 
sintering aids. 


30326 (ORNL/TM-12674, pp. 38-46) Cost effective process 
silicon nitride engine components. Garvey, G. Oak Ridge 
National Lab., TN (United States). Apr 1994. DOE Contract ACO5- 
840R21400. In Ceramic Technology Project: Semiannual progress 
report for April 1993 through September 1993. 436p. Order Num- 
ber DE94014049. Source: OSTI; NTIS. 

The objective of this work is to develop a low-cost process for 
the manufacture of high quality ceramic engine components based 
on sintered reaction bonded silicon nitride technology. The work 
shall comprise three technical tasks including materials selection, 
process development, and property evaluation. The material prop- 
erty goal for this work phase is a mean RT 4-point flexure strength 
of 525 MPa with Weibull Modulus equal to 15. 


30327 (ORNL/TM-12674, pp. 47-55) Improved processing. I. 


Pujari, V.K.; Tracey, D.M.; Foley, M.R.; Hardy, A.B.; Lombardo, 
S.J.; Pelletier, P.J.; Sales, L.C.; White, C.S.; Yeckley, R.L. Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
436p. Order Number DE94014049. 


through September 1993. 
Source: OSTI; NTIS. 

The goals of this contract are to develop and demonstrate signif- 
icant improvements in processing methods, process controls, and 
nondestructive evaluation (NDE) which can be commercially imple- 
mented to produce high reliability silicon nitride components for 
advanced heat engine applications at temperatures to 1370°C. 
Achievement of these goals shall be sought through: (1) reliability 
optimization of aqueous colloidal forming using highly loaded sus- 
pensions and glass encapsulated HIP’ing; (2) application of the 
high reliability colloidal processing technique to a gas pressure sin- 
terable (GPS) composition; and, (3) demonstration of representative 
complex component fabrication in both the HIP and GPS systems. 


30328 (ORNL/TM—12674, pp. 56-62) Improved processing. 
ll. Nunn, S.D. (Oak Ridge National Lab., TN (United States)); 
Omatete, O.0.; Walls, C.A.; Barker, D.L.; Simpson, R.E. Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
through September 1993. 436p. Order Number DE94014049. 
Source: OSTI; NTIS. 

To determine and develop the reliability of selected advanced ce- 
ramic processing methods. This program is to be conducted on a 
scale that will permit the potential for manufacturing use of candi- 
date processes to be evaluated. The emphasis is on silicon nitride. 
Issues of practicality; safety, hygiene, and environmental issues; 
and in-process testing methods are to be addressed in addition to 
technical feasibility. The methodology includes selection of candi- 
date processes and evaluation of their range of applicability to 
various kinds of commercially available ceramic powders. 


30329 (ORNL/TM—12674, pp. 63-72) Optimization of silicon 
nitride ceramics. Lee, K.J.; Yao, W.W.; Tien, T.Y. Oak Ridge Na- 
tional Lab., TN (United States). Apr 1994. In Ceramic Technology 
Project: Semiannual progress report for April 1993 through 
September 1993. 436p. Order Number DE94014049. Source: 
OSTI; NTIS. 

To develop processing methods to optimize strength, toughness 
and creep resistance of monolithic silicon nitride ceramics. Silicon 
nitride ceramics with fiber-like 6-SigN, grains will have higher frac- 
ture strength and toughness and better creep resistance. The 
fiber-like structure can be obtained by sintering the silicon nitride 
ceramics at high temperature under a nitrogen over-pressure. The 
mechanical properties can further be improved by controlling the 
size and the aspect ratio of the fiber like 6-SigN4 grains and the 
composition and nature of the grain boundary phase(s). The major 





goal of this project is to develop monolithic silicon nitride ceramics 
with optimum mechanical properties. 


30330 (ORNL/TM—-12674, pp. 73-77) Reaction sintering of 
a’/B’ SIAION ceramics. Houser, K.; Tien, T.Y. Oak Ridge National 
Lab., TN (United States). Apr 1994. In Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. 436p. Order Number DE94014049. Source: OSTI; NTIS. 

The objective of this project is to develop processing techniques 
to obtain silicon nitride ceramics with a controlled grain morphology 
for optimum mechanical properties at room temperatures as well 
as at high temperatures. Silicon nitride ceramics exhibit high frac- 
ture strengths and high fracture toughness when the microstructure 
contains fiber-like §’-SiAION grains. Obtaining these fiber-like 6’- 
SiAION grains depends upon the temperature, nitrogen pressure 
and the grains’ interaction with other phases present. Ideally, if the 
equilibrium conditions between the phases present are understood 
as well as the kinetics controlling the growth of these fiber-like 
grains, one could ultimately tailor a silicon nitride ceramic’s mi- 
crostructure for certain mechanical properties. This project will 
focus on these structure-property relationships for a range of com- 
positions in the Si, Al, Y/N, O system. 


30331 (ORNL/TM-—12674, pp. 78-79) Hot pressed o-SiAION 
ceramics. Viahakis, P.; Tien, T.Y. Oak Ridge National Lab., TN 
(United States). Apr 1994. In Ceramic Technology Project: Semian- 
nual progress report for April 1993 through September 1993. 
436p. Order Number DE94014049. Source: OSTI; NTIS. 

The objective of this project is to investigate two-phase silicon ni- 
tride ceramics whose compositions lie on the a-SigN4 solid solution 
plane described by M,, /3Si2—(msn)Alm+nOnNy¢_, in the Si, Al, M/ 
N, O system. M represents metal cations and in this project the 
ions are supplied by the rare earth oxides Gd2O3 and Y203. Com- 
positions that lie on the SigN4-R2O3:9AIN join in this system have 
been studied. These materials, densified by a transient liquid phase 
during hot-pressing, showed very good mechanical properties at 
room temperature. However, the high temperature flexure strength 
exhibited a marked decrease after 1000°C and it is thought that 
the presence of a glassy grain boundary phase is responsible. It is 
believed that additions of AIN in excess to that already in the com- 
positions will reduce the amount of liquid produced during sintering. 
This should decrease or, preferably, eliminate the amorphous grain 
boundary phase and improve the high temperature properties. The 
effect of AIN additions on microstructural development and mechan- 
ical properties of hot-pressed SigN,4 ceramics will be investigated. 


30332 (ORNL/TM—12674, pp. 80-84) In-situ reinforced sili- 
con nitride. Yeh, H.; Pollinger, J.; Yamanis, J.; Li, C.W. Oak Ridge 
National Lab., TN (United States). Apr 1994. In Ceramic Technol- 
ogy Project: Semiannual progress report for April 1993 through 
-September 1993. 436p. Order Number DE94014049. Source: 
OSTI; NTIS. 

The objective of this program is to develop compositions and 
processes to obtain high fracture toughness and strength for silicon 
nitride (SigN4) based ceramic materials through microstructure con- 
trol. Resulting microstructures would have elongated grains that 
would promote crack bridging and deflection toughening mecha- 
nisms. These types of materials known as in situ reinforced (ISR) 
SigN,4 are intended for application in advanced heat engine compo- 
nents. A significant amount of the improved mechanical properties 
must be retained to elevated temperatures. The properties should 
not substantially degrade over time and would thus allow the mate- 
rial to survive stress under extended exposures at high and 
moderate temperatures in oxidizing environments. 


30333 (ORNL/TM-12674, pp. 85-94) Dispersion-toughened 
ceramic composite. Tiegs, T.N. (Oak Ridge National Lab., TN 
(United States)); Nunn, S.D.; Menchhofer, P.A.; Gorey, N.M.; 
Walls, C.A. Oak Ridge National Lab., TN (United States). Apr 
1994. In Ceramic Technology Project: Semiannual progress report 
for April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

Initially, this work involved development and characterization of 
SiC whisker-reinforced ceramic composites for improved mechani- 
cal performance. To date, most of the efforts involving SiC 
whisker-reinforced alumina, mullite, mullite, silicon nitride, and 
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sialon have been completed. In addition, studies of whisker-growth 
processes were initiated to improve the mechanical properties of 
SiC whiskers by reducing their flaw sizes and, thereby, improving 
the mechanical properties of the composites. Currently, in situ acic- 
ular grain growth is being investigated to improve fracture 
toughness of silicon nitride materials. 


30334 (ORNL/TM—12674, pp. 95-98) Characterization and 
testing of low-expansion ceramic materials. Subramaniam, S. 
(Oak Ridge National Lab., TN (United States)); Stinton, D.P. Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
through September 1993. 436p. Order Number DE94014049. 
Source: OSTI; NTIS. 

Insulated exhaust port liners are needed in advanced diesel 
engines to increase engine fuel efficiencies by increasing the com- 
bustion temperatures and reducing the combustion heat that is lost 
through the head and into the water cooling system. Low- 
expansion materials have potential for this application because of 
their very low thermal conductivity, extraordinary thermal-shock re- 
sistance, and potential to reduce attachment stresses. Thermal 
shock resistance is critical because the shape of the port liners re- 
quires that they be cast into the metallic cylinder head. Because 
functioning exhaust port liners are inaccessible after being cast into 
cylinder heads, they must not require maintenance for the life of 
the head (~1 million miles). Contracts have been placed with 
Golden Technologies Co., Inc. (GTC), formerly Coors Ceramics 
Co., and Low Thermal Expansion Ceramics, Inc. (LoTEC) to de- 
velop cost-effective processes for the fabrication of port liners. GTC 
is investigating AlpTiIOs and Ca;_,MgxZr4P—6O24 while LoTEC is 
investigating Ca, _xStxZ14P 6 O04 and Bai4.Zr4P¢ _2xSi2,024. A pro- 
gram has been initiated at ORNL to assist GTC and LoTEC with 
the characterization and evaluation of low-expansion materials. 


30335 (ORNL/TM—12674, pp. 99-109) Fabrication and test- 
ing of corrosion-resistant coatings. Lee, W.Y. (Oak Ridge 
National Lab., TN (United States)); Bae, Y.W.; Stinton, D.P. Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
through September 1993. 436p. Order Number DE94014049. 
Source: OSTI; NTIS. 

Sodium corrosion of SiC and SisN4, components in gas turbine 
engines is a potentially serious problem. The outer surfaces of SiC 
and Si3N, parts oxidize at high temperatures to form an SiOz layer 
that inhibits further oxidation. However, sodium which is present in 
high-temperature combustion atmospheres reacts with the SiO. 
layer, such that it is no longer protective. The objective of this pro- 
gram is to develop a coating that will protect the underlying SiC or 
SigN4 from sodium corrosion and provide simultaneous oxidation 
protection. To evaluate the behavior of potential materials such as 
stabilized ZrO2 or HfO2, TiO2, AlpO3-TiIOz, and TagOs in sodium- 
containing atmospheres, the corrosion resistance of hot-pressed 
samples of these materials will first be evaluated. A chemical vapor 
deposition (CVD) process will be developed for the application of 
the most promising coatings. The effect of the combustion environ- 
ment upon coating characteristics such as microstructure, strength, 
adherence, and other properties will then be evaluated. 


30336 (ORNL/TM—12674, pp. 110-122) Development of ad- 
herent coatings to reduce contact stress damage of ceramics. 
Sarin, V.K. Oak Ridge National Lab., TN (United States). Apr 1994. 
In Ceramic Technology Project: Semiannuail progress report for 
April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The development of oxidation/corrosion resistant, high tough- 
ness, adherent coating configurations for silicon based ceramic 
substrates for use in advanced gas turbine engines. 


30337 (ORNL/TM-—12674, pp. 123-125) Wear-resistant coat- 
ings. Haselkorn, M.H. Oak Ridge National Lab., TN (United 
States). Apr 1994. In Ceramic Technology Project: Semiannual 
progress report for April 1993 through September 1993. 436p. Or- 
der Number DE94014049. Source: OSTI; NTIS. 

The goal of this technical program is to develop wear-resistant 
coatings for piston ring and cylinder liner components for low heat- 
loss diesel engines. Friction and wear screening in Phase | 
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identified plasma sprayed high carbon iron-molybdenum and 
chromia-silica coatings as candidate piston ring wear coatings. 
Plasma sprayed chromia-silica and high carbon iron-molybdenum 
coatings, as well as, a low temperature arc vapor deposited 
(LTAVD) chrome nitride coating were identified as candidate cylin- 
der linear wear coatings. The cast iron porcelain enamel coatings 
exhibited unsatisfactory wear rates because of porosity in the 
coating. The three main technical tasks for Phase II are further op- 
timization of the LTAVD chrome nitride and of the cast iron 
porcelain enamel wear coatings and the process scale-up of wear- 
resistant plasma coatings for cylinder liners. The optimization of the 
LTAVD chrome nitride coating involves the development of an ad- 
herent 15 micron thick coatings which meets the friction and wear 
goals of this program. The cast iron porcelain enamel! process 
optimization centers on developing a CIPE composition with a mini- 
mum of porosity. The process scale-up of the plasma coatings will 
first develop |.D. plasma spray parameters for coating cylinder lin- 
ers. Next, simulated cylinder liner specimens will be coated and 
the friction and wear properties of these coatings will be deter- 
mined using reciprocating friction and wear testing using both new 
and “used” engine oil. 


30338 (ORNL/TM—12674, pp. 134-138) Thick thermal barrier 
coating (TTBC) systems for low heat rejection diesel engines. 
Beardsley, M.B. Oak Ridge National Lab., TN (United States). Apr 
1994. In Ceramic Technology Project: Semiannual progress report 
for April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The objective of this program is to advance the fundamental un- 
derstanding of thick thermal barrier coating systems for application 
to low heat rejection diesel engine combustion chambers. Areas of 
TTBC technology that will be examined include powder characteris- 
tics and chemistry; bond coat composition; coating design, 
microstructure, and thickness as they affect properties; durability, 
and reliability; and TTBC “aging” effects (microstructural and prop- 
erty changes) under diesel engine operating conditions. 


30339 (ORNL/TM-—12674, pp. 153-156) Cost-effective ce- 
ramic machining. Blau, P.J. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). Apr 1994. 
In Ceramic Technology Project: Semiannual progress report for 
April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The objective of this effort is to develop, in conjunction with US 
industry, advanced technologies and the associated scientific and 
economic concepts necessary to reduce the costs associated with 
the machining of structural ceramics, especially as related to the 
use of these materials in energy-efficient, low-emissions transporta- 
tion systems. This effort consists of subcontracts to industry and 
in-house research at Oak Ridge National Lab. (ORNL), Argonne 
National Lab., and the National Institute of Standards and Technol- 
ogy. Progress reports for other than the ORNL in-house research 
portion of this work may be found elsewhere in this publication. 
The ORNL in-house research is aimed at two subtasks: (1) investi- 
gating the effects of machining practices on the durability of 
ceramics for valve and valve seat applications and (2) understand- 
ing and characterizing the detailed nature of machining-induced 
surface and subsurface damage and its evolution in advanced ce- 
ramic materials using a range of analytical tools. The scope of the 
first subtask includes both development of a repetitive impact test- 
ing machine to simulate operation of a valve and valve seat in 
combustion engines and studying the effect of machining methods 
on the repetitive impact behavior of machined ceramics. 


30340 (ORNL/TM-12674, pp. 157-167) Grinding optimize- 
tion for advanced ceramics. Jahanmir, S. Oak Ridge National 
Lab., TN (United States). Apr 1994. In Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. 436p. Order Number DE94014049. Source: OSTI; NTIS. 
The overall objective of this project is to develop guidelines and 
recommendations for grinding optimization of advanced structural 
ceramics to achieve minimum cost and maximum reliability. The 
following steps are being taken to achieve the objective: Conduct 
grinding experiments jointly with industrial participants, determine 
effect of grinding parameters on machining damage and strength, 
elucidate mechanisms of material removal and damage formation, 
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evaluate several damage detection techniques, and transfer data 
and information to industry in computerized database format. 


30341 (ORNL/TM-12674, pp. 168-192) Chemically assisted 
machining of ceramics. Hsu, S.M.; Ying, T.N.; Gu, J.; Wang, Y.S. 
Oak Ridge National Lab., TN (United States). Apr 1994. In Ce- 
ramic Technology Project: Semiannual progress report for April 
1993 through September 1993. 436p. Order Number 
DES94014049. Source: OSTI; NTIS. 

The ceramic industry has identified the lack of a rapid low-cost 
ceramic machining technology as one of the major barriers for 
widespread use of ceramics. Current machining technology for ce- 
ramics is slow and labor intensive. Residual surface damage on 
machined surface and the characterization of such surface defects 
are the key industrial concerns. This project aims to increase the 
machining rate of ceramics using chemical reactions at the inter- 
face. The chemical reactions could change the hard ceramic 
surface into something softer hence reduce the contact stresses 
and damage. The reaction product layer produced could also 
change the conditions at the interface between the diamond abra- 
sive and the ceramic surface reducing the wear of the diamond thus 
increasing the machining rate. SigN4 is the main material of focus, 
but other materials such as SiAION or SiC will also be examined. 


30342 (ORNL/TM—12674, pp. 193-202) High-speed, low- 
damage grinding of advanced ceramics. Kovach, J.A.; Malkin, 
S. Oak Ridge National Lab., TN (United States). Apr 1994. In Ce- 
ramic Technology Project: Semiannual progress report for April 
1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The fundamental objective of this project is to conduct a feasibil- 
ity investigation of High Speed Low Damage (HSLD) grinding 
relative to the development of a single step, roughing/finishing pro- 
cess suitable for producing high quality silicon nitride ceramic 
parts. Current industrial grinding approaches sacrifice productivity 
and costs in order to achieve good surface finishes. However, by 
using high wheel speeds and fine grits to achieve the small grain 
depths of cut necessary for low damaging grinding, it is anticipated 
that a process can be identified to finish grind silicon nitride at high 
material removal rates while producing acceptable surface integrity 
at substantially lower costs than traditional, multi-stage grinding 
processes. 


30343 (ORNL/TM-12674, pp. 203-205) Laser scatter 
methods for detection of subsurface machining damage in ce- 
ramics. Steckenrider, J.S. (Argonne National Lab., IL (United 
States)); Ellingson, W.A.; Forster, G.A.; Haselkorn, M.H.; Ander- 
son, C.J. Oak Ridge National Lab., TN (United States). Apr 1994. 
In Ceramic Technology Project: Semiannual progress report for 
April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The primary objective of this program is to develop a laser scat- 
tering procedure which would provide a direct (near real-time) 
indication of changes in the subsurface (and surface) during ma- 
chining - both machining induced damage such as median crack 
formation and surface roughness. A second minor objective is to 
evaluate dye penetrant technology for crack detection as an off-line 
indicator. The laser program will be executed in three steps. The 
first step will be to optimize the laser scattering procedure by 
examining specimens machined using innovative machining tech- 
niques. The second step will involve correlation of these laser 
scattering results with mechanical properties in “real” machined ce- 
ramic specimens. The final step will be to develop a prototype 
instrument to be evaluated for on-line implementation in a produc- 
tion environment. The investigation into dye-penetrants for surface 
defect detection will be conducted in two steps: literature and on- 
site reviews and laboratory experiments. 


30344 (ORNL/TM-12674, pp. 209-210) Development of 
standard test methods for evaluating the wear performance of 
ceramics. Blau, P.J. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). Apr 1994. 
In Ceramic Technology Project: Semiannual progress report for 
April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 





The goal of this effort is to improve consistency in reporting ce- 
ramic wear data by helping to develop one or more standard test 
methods for quantitatively determining the wear resistance of struc- 
tural ceramics, in reciprocating sliding, a type of motion which is 
experienced by several types of automotive and truck engine wear 
parts. ORNL is working with the American Society for Testing and 
Materials (ASTM) in meeting this objective. Wear-test development 
normally falls within the scope of ASTM’s G-2 Committee on “Wear 
and Erosion,” and in 1990, P.J. Blau was appointed chairman of a 
newly established Task Group G02.40.07, “Reciprocating Sliding 
Wear Testing,” within the G-2 Committee. This report describes ac- 
tivities within the Task Group. 


30345 (ORNL/TM—12674, pp. 214-217) Advanced statistical 
concepts of fracture in brittle materials. Johnson, C.A.; Tucker, 
W.T. Oak Ridge National Lab., TN (United States). Apr 1994. In 
Ceramic Technology Project: Semiannual progress report for April 
1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The design and application of reliable load-bearing structural 
components from ceramic materials requires a detailed under- 
standing of the statistical nature of fracture in brittle materials. The 
overall objective of this program is to advance the current under- 
standing of fracture statistics, especially in the following four areas: 
Optimum testing plans and data analysis techniques; Conse- 
quences of time-dependent crack growth on the evolution of initial 
flaw distributions; Confidence and tolerance bounds on predictions 
that use the Weibull distribution function; Strength distributions in 
multiaxial stress fields. The studies are being carried out largely by 
analytical and computer simulation techniques. Actual fracture data 
are then used as appropriate to confirm and demonstrate the re- 
sulting data analysis techniques. 


30346 (ORNL/TM-12674, pp. 221-224) Microstructural anal- 
ysis of structural ceramics. Hockey, B.J.; Wiederhorn, S.M. Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 


Technology Project: Semiannual progress report for April 1993 


through September 1993. 
Source: OSTI; NTIS. 

The objective of this part of the program is to identify mecha- 
nisms of failure in structural ceramics subjected to mechanical 
loads at elevated test temperatures. Of particular interest is the 
damage that accumulates in structural ceramics as a consequence 
of high temperature exposure to stresses normally present in heat 
engines. Design criteria for the use of ceramics at low temperature 
differ from those at high temperature. At low temperature ceramics 
are elastic and brittle; failure is controlled by a distribution of flaws 
arising from processing or machining operations, and the largest 
flaw determines the strength or lifetime of a component. By con- 
trast, at high temperature where ceramics are viscoelastic, failure 
occurs as a consequence of accumulated, or distributed damage in 
the form of small cavities or cracks that are generated by the creep 
process. This damage effectively reduces the cross-section of the 
component and increases the stress that must be supported. Such 
increases in stress are autocatalytic, since they increase the rate 
of damage and eventually lead to failure as a consequence of loss 
in cross section. When this happens, the individual flaw loses its 
importance as a determinant of component lifetime. Lifetime now 
depends on the total amount of damage that has occurred as a 
consequence of the creep process. The total damage is now the 
important factor controlling lifetime. In this project, the creep and 
creep-rupture behavior of several ceramic materials will be corre- 
lated with microstructural damage that occurs as a function of 
creep strain and rupture time. 


30347 (ORNL/TM-12674, pp. 225-237) Mechanical proper- 
ties and microstructural characterization of Si,N, ceramics. 
More, K.L. (Oak Ridge National Lab., TN (United States)); Nolan, 
T.A.; Allard, L.F. Oak Ridge National Lab., TN (United States). Apr 
1994. In Ceramic Technology Project: Semiannual progress report 
for April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The objective of the research is to use analytical and high- 
resolution electron microscopy to characterize the microstructure of 
several SigN4 ceramic materials following mechanical strength (ten- 
sile) testing at elevated temperatures in air. This work represents 
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collaborations with K. Liu of Oak Ridge National Lab., J. Pollinger 
of AlliedSignal, and Norton-St. Gobain. 


30348 (ORNL/TM-12674, pp. 238-241) Project data base. 
Keyes, B.L. (Oak Ridge National Lab., TN (United States)). Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
through September 1993. 436p. Order Number DE94014049. 
Source: OSTI; NTIS. 

The objective of this task is to develop a comprehensive com- 
puter data base containing the experimental data on properties of 
ceramic materials generated in the total effort. This computer sys- 
tem should provide a convenient and efficient mechanism for the 
compilation and distribution of the large amounts of data involved. 
The data base will be available in electronic form to all project par- 
ticipants. In addition, periodic hard-copy summaries of the data, 
including graphical representation and tabulation of raw data, will 
be issued to provide convenient information sources for project 
participants. 


30349 (ORNL/TM—12674, pp. 242-247) Fracture behavior of 
toughened ceramics. Lin, H.T. (Oak Ridge National Lab., TN 
(United States)); Becher, P.F.; Warwick, W.H. Oak Ridge National 
Lab., TN (United States). Apr 1994. In Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. 436p. Order Number DE94014049. Source: OSTI; NTIS. 

Ceramics with reinforcing microstructures and ceramic compos- 
ites offer important advantages for heat engine applications. Chief 
among these is the improved fracture toughness that can be 
achieved by appropriate design of microstructural and material pa- 
rameters. Previous studies show that these materials often exhibit 
substantial improvements in damage, thermal shock, and slow 
crack growth resistances. However, design of such systems must 
also consider those factors influencing their performance at ele- 
vated temperatures. In response to those needs, studies are 
conducted to determine the mechanical properties (e.g., creep, de- 
layed failure, strength, and toughness) at elevated temperatures for 
these toughened ceramics. Particular emphasis is placed on under- 
standing how microstructure and composition influence the 
mechanical performance at elevated temperatures and the stability 
of these properties for extended periods at these temperatures. 
The knowledge gained from these studies provides input on how to 
modify materials to optimize their mechanical properties for the 
temperature ranges of interest. 


30350 (ORNL/TM—12674, pp. 248-260) Cyclic fatigue of 
toughened ceramics. Liu, K.C. (Oak Ridge National Lab., TN 
(United States)); Stevens, C.O.; Brinkman, C.R. Oak Ridge Na- 
tional Lab., TN (United States). Apr 1994. In Ceramic Technology 
Project: Semiannual progress report for April 1993 through 
September 1993. 436p. Order Number DE94014049. Source: 
OSTI; NTIS. 

The objective of this task is multifold: (1) To develop, design, fab- 
ricate, and demonstrate the capability of performing cyclic fatigue 
in tension-tension/compression and static fatigue testing in uniaxial 
tension/compression on candidate structural ceramics at elevated 
temperatures. While significant progress has been made in several 
areas of the experimental front (such as specimen/grip alignment, 
specimen heating, and high-temperature extensometry), testing ca- 
pabilities in fully reversed tension-compression cyclic fatigue and 
compression creep in the uniaxial direction remain to be developed 
and demonstrated. (2) To develop baseline information on cyclic fa- 
tigue behavior of candidate ceramics and, in turn, to establish a 
design data base. (3) To develop creep and creep-rupture data 
bases for advanced heat-engines design applications in the 1150 
to 1370°C range. (4) To evaluate and refine existing constitutive 
models based on the information generated above. (5) To develop 
new constitutive models to facilitate design analyses of high- 
temperature structural components and improve their reliability. 


30351 (ORNL/TM—12674, pp. 261-270) Rotor data base gen- 
eration. Wereszczak, A.A. (Oak Ridge National Lab., TN (United 
States)); Ferber, M.K.; Kirkland, T.P.; Lin, C.K. Oak Ridge National 
Lab., TN (United States). Apr 1994. In Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. 436p. Order Number DE94014049. Source: OSTI; NTIS. 
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The goal.of the proposed research program is to systematically 
study the tensile strength of a silicon nitride ceramic as a function 
of temperature and time in an air environment. Initial tests will be 
aimed at measuring the statistical parameters characterizing the 
strength distribution of three sample types (two tensile specimens 
and one flexure specimen). The resulting data will be used to ex- 
amine the applicability of current statistical models as well as 
sample geometries for determining the strength distribution. In the 
second phase of testing, stress-rupture data will be generated by 
measuring fatigue life at a constant or cyclic stress. The time- 
dependent deformation will also be monitored during testing so that 
the extent of high-temperature creep may be ascertained. Tested 
samples will be thoroughly characterized using established 
ceramographic, scanning electron microscopy (SEM), and trans- 
mission electron microscopy (TEM) techniques. A major goal of 
this effort will be to better understand the microstructural aspects of 
high-temperature failure including: (1) extent of slow crack growth, 
(2) evolution of cavitation-induced damage and fracture, (3) transi- 
tion between brittle crack extension and cavitation-induced growth, 
(4) crack blunting, and (5) the evolution and role of oxidation- 
assisted damage. 


30352 (ORNL/TM-—12674, pp. 271-288) Toughened ceramics 
lite prediction. Salem, J.A.; Choi, S.R.; Nemeth, N.N. Oak Ridge 
National Lab., TN (United States). Apr 1994. In Ceramic Technol- 
ogy Project: Semiannual progress report for April 1993 through 
September 1993. 436p. Order Number DE94014049. Source: 
OSTI; NTIS. 

The purpose of this research is to understand the room tempera- 
ture and high temperature [< 1370°C (2500°F)] behavior of 
toughened ceramics as the basis for developing a life prediction 
methodology. A major objective is to understand the relationship 
between microstructure and mechanical behavior within the bounds 
of a limited number of materials. A second major objective is to de- 
termine the behavior as a function of time and temperature. 
Specifically, the room temperature and elevated strength and relia- 
bility, the fracture toughness, slow crack growth and the creep 
behavior will be determined for the as-manufactured material. The 
same properties will also be evaluated after long-time exposure to 
various high temperature isothermal and cyclic environments. 
These results will provide input for parallel materials development 
and design methodology programs. Resultant design codes will be 
verified. The objective of this work was to determine the effects of 


a typical, uniaxial grinding process on the strength distribution of a 
ceramic material. 


30353 (ORNL/TM-12674, pp. 289-312) Life prediction 
methodology. Khandelwal, P.K. Oak Ridge National Lab., TN 
(United States). Apr 1994. In Ceramic Technology Project: Semian- 
nual progress report for April 1993 through September 1993. 
436p. Order Number DE94014049. Source: OSTI; NTIS. 

The objective of this project is to develop and demonstrate the 
necessary nondestructive examination (NDE) technology, materials 
data base, and design methodology for predicting useful life of 
structural ceramic components of advanced heat engines. The an- 
alytical methodology will be demonstrated through confirmatory 
testing of ceramic components subject to thermal-mechanical 
loading conditions similar to those anticipated to occur in actual ve- 
hicular service. The project addresses fast fracture, slow crack 
growth, creep, and oxidation failure modes. 


30354 (ORNUTM-12674, pp. 313-332) Environmental 
effects in toughened ceramics. Graves, G.A. Jr. Oak Ridge Na- 
tional Lab., TN (United States). Apr 1994. In Ceramic Technology 
Project: Semiannual progress report for April 1993 through 
September 1993. 436p. Order Number DE94014049. Source: 
OSTI; NTIS. 

Since December 1984, the Univ. of Dayton has been involved in 
a five-phase project to investigate the effects of environment on the 
mechanical behavior of commercially available ceramics being con- 
sidered for heat engine applications. In the first phase of this 
project, the effects of environment on the mechanical behavior of 
transformation-toughened ZrO, ceramics were investigated. In the 
second phase, two Si,N, ceramics (GTE PY6 and Norton/TRW 
XL144) and one SiC ceramic (Hexoloy SA) were evaluated. In the 
third phase, the tensile, flexural, and fatigue strength of three SiC 
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and six SigN4 ceramics were evaluated at temperatures ranging 
from 20 to 1400°C. Microstructure, chemistry, and physical proper- 
ties were also investigated. In the fourth phase, the flexural 
strength and fatigue behavior of two additional SigN4 ceramics (Ky- 
ocera SN-260 and Garrett GN-10) were investigated. In addition, 
the fatigue behavior of one SisN, ceramic (Norton/TRW NT-154) 
was investigated. In phase five, five newly developed SiC and 
three newly developed SisN, ceramics are being investigated. In 
addition, the effects of different machining processes on the me- 
chanical behavior of selected SiC/SizN4 ceramics will be studied. 
During the past six months the tensile cyclic fatigue results for Ky- 
ocera SN-253 were completed and a ceramic machining effects on 
mechanical strength study was initiated. 


30355 (ORNL/TM-12674, pp. 333-342) Testing and evalua- 
tion of advanced ceramics at high temperature. Sankar, J.; 
Kelkar, A.D.; Neogi, J. Oak Ridge National Lab., TN (United 
States). Apr 1994. In Ceramic Technology Project: Semiannual 
progress report for April 1993 through September 1993. 436p. Or- 
der Number DE94014049. Source: OSTI; NTIS. 

The objective of this research is to test and evaluate the long- 
term mechanical reliability of a SigN, at temperatures up to 
1300°C. The emphasis of this effort in the current year is to mi- 
crostructurally characterize the specimens tested in fatigue/creep/ 
tension, using scanning electron microscopy (SEM), transmission 
electron microscopy (TEM) and energy dispersive spectral analysis 
(EDS). 


30356 (ORNL/TM-12674, pp. 343-350) Standard tensile test 
development. Wiederhorn, S.M.; Krause, R.F. Jr.; Luecke, W.E. 
Oak Ridge National Lab., TN (United States). Apr 1994. In Ce- 
ramic Technology Project: Semiannual progress report for April 
1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

This project is concerned with the development of test equipment 
and procedures to determine the tensile strength and creep resis- 
tance of ceramic materials at elevated temperatures. Inexpensive 
techniques for measuring the creep behavior and strength of struc- 
tural ceramics have been developed and are being used to 
characterize the mechanical behavior of these materials. The ulti- 
mate goal of the project is to help develop a data base and a test 
methodology for the structural design of heat engines for vehicular 
applications. During the past six months, the authors have fo- 
cussed efforts on quantifying and understanding the asymmetry in 
the tensile and compressive creep response of silicon nitride. 


30357 (ORNL/TM-12674, pp. 351-373) Nondestructive char- 
acterization. McGuire, D.J. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). Apr 1994. 
In Ceramic Technology Project: Semiannual progress report for 
April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The purpose of this program is to conduct nondestructive evalua- 
tion (NDE) development directed at identifying approaches for 
quantitative determination of conditions (including both properties 
and flaws) in ceramics that affect the structural performance. Those 
materials that have been seriously considered for application in 
advanced heat engines are all brittle materials whose fracture is af- 
fected by structural features whose dimensions are on the order of 
the dimensions of their microstructure. This work seeks to charac- 
terize those features using high-frequency ultrasonics and 
radiography to detect, size, and locate critical flaws and to mea- 
sure nondestructively the elastic properties of the host material. 


30358 (ORNL/TM-12674, pp. 374-377) X-ray computed to- 
mographic imaging. Ellingson, W.A. (Argonne National Lab., IL 
(United States)); Jacobs, T.D.; Holloway, D.L.; Sivers, E.A.; 
Pollinger, J.P.; Yeh, H.C. Oak Ridge National Lab., TN (United 
States). Apr 1994. In Ceramic Technology Project: Semiannual 
progress report for April 1993 through September 1993. 436p. Or- 
der Number DE94014049. Source: OSTI; NTIS. 

The objective of this program is to develop X-ray computed to- 
mographic (CT) imaging technology for application to structural 
ceramic materials. This technique has shown the potential to map 
short-range (<5-mm) and long-range (>5-mm) density variations 





(to perhaps 0.5-1%), detect and size high- and low-density inclu- 
sions, and detect and size (within limits) cracks in green-state and 
densified ceramics. Use of three dimensional (3-D) CT (volume 
CT) imaging allows interrogation of the full volume of a component 
and is noncontacting. It is also relatively insensitive to specimen 
shape. The current work is to show the reliability of extension of 
this technology to inspect components with complex shapes, e.g., 
turbocharger rotors. 


30359 (ORNL/TM-12674, pp. 381) NDE standards for ad- 
vanced ceramics. McClung, R.W. (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). Apr 
1994. In Ceramic Technology Project: Semiannual progress report 
for April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 

The development of standards is important for the establishment 
of reliability and acceptance of advanced structural materials. Com- 
mittee C-28 on Advanced Ceramics is organized in the American 
Society for Testing and Materials (ASTM) to address this issue. 
One of the activities of the C-28 committee is nondestructive ex- 
amination (NDE). The Task Group on NDE (TGNDE) is reviewing 
existing standards on NDE (primarily developed for metals) to de- 
termine potential applicability for ceramics as well as preparing 
original standards. The use of existing or modified standards is 
more efficient than the generation of new documents and will en- 
sure the input of a large body of NDE expertise. Close liason is 
established with ASTM Committee E-7 on Nondestructive Testing, 
and documents are in various stages of review, recommendations 
for modification, and balloting. 


30360 (ORNL/TM—-12674, pp. 385-389) IEA ANNEX Il Man- 
agement. Tennery, V.J. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). Apr 1994. 
In Ceramic Technology Project: Semiannual progress report for 
April 1993 through September 1993. 436p. Order Number 
DE94014049. Source: OSTI; NTIS. 


The purpose of this task is to organize, assist, and facilitate in- 


ternational research cooperation on the characterization of 
advanced structural ceramic materials. A major objective of this re- 
search is the evolution of measurement standards. This task, 
which is managed in the US by ORNL, now includes a formal IEA 
Annex agreement identified as Annex || between the US, Ger- 
many, Sweden, and Japan. The original annex included four 
subtasks: (1) information exchange, (2) ceramic powder characteri- 
zation, (3) ceramic chemical and physical characterization, and (4) 
ceramic mechanical property measurements. In the US, a total of 
13 industrial and government labs have participated and con- 
tributed their resources to this research. The research in Subtasks 
2, 3, and 4 is now complete. During CY 1990, agreements were 
reached for Japan to join the annex and for research in two new 
subtasks to be initiated. These include Subtask 5, Tensile and 
Flexural Properties of Ceramics, and Subtask 6, Advanced Ce- 
ramic Powder Characterization. 


30361 (ORNL/TM-12674, pp. 390-393) Characterization of 
ceramic powders. Maighan, S.G.; Lum, L.S. Oak Ridge National 
Lab., TN (United States). Apr 1994. In Ceramic Technology Project: 
Semiannual progress report for April 1993 through September 
1993. 436p. Order Number DE94014049. Source: OSTI; NTIS. 
Ceramics have been successfully employed in engines on a 
demonstration basis. The successful manufacture and use of 
ceramics in advanced engines depends on the development of reli- 
able materials that will withstand high, rapidly varying thermal 
stress loads. Improvement in the characterization of ceramic start- 
ing powders is a critical factor in achieving reliable ceramic 
materials for engine applications. The production and utilization of 
such powders require characterization methods and property stan- 
dards for quality assurance. The objectives of the NIST program 
are: (1) to assist with the division and distribution of ceramic 
starting powders for an international round-robin on powder charac- 
terization; (2) to provide reliable data on physical (dimensional), 
chemical and phase characteristics of powders; and (3) to conduct 
statistical assessment, analysis and modeling of round-robin data. 
This program is directed toward a critical assessment of powder 
characterization methodology and toward establishment of a basis 
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for the evaluation of fine powder precursors for ceramic process- 
ing. This work will examine and compare by a variety of statistical 
means the various measurement methodologies employed in the 
round-robin and the correlations among the various parameters 
and characteristics evaluated. The results of the round-robin are 
expected to provide the basis for identifying measurements for 
which Standard Reference Materials are needed and to provide 
property and statistical data which will serve the development of in- 
ternationally accepted standards. 


30362 (ORNL/TM—12674, pp. 394-401) Ceramic mechanical 
property test method development. Quinn, G.D. Oak Ridge Na- 
tional Lab., TN (United States). Apr 1994. In Ceramic Technology 
Project: Semiannual progress report for April 1993 through 
September 1993. 436p. Order Number DE94014049. Source: 
OSTI; NTIS. 

This task is to develop mechanical test method standards in sup- 
port of the Ceramic Technology for Advanced Heat Engines and 
Advanced Turbine Technology Applications Programs. The prime 
DOE contractors and subcontractors will be surveyed to assess 
their needs and capabilities. Test method development should also 
consider the general USA structural ceramics community as well 
as foreign labs and companies, but emphasis will be placed on the 
needs of the DOE community. Draft recommendations for practices 
or procedures shall be developed based upon the needs identified 
above and circulated within the DOE ceramics heat engine com- 
munity for review and modification. Round-robins will be conducted 
as necessary, but shall be well-focussed, limited in scope and not 
interfere with ongoing IEA round-robins. Procedures developed in 
this program shall be presented as ATTAP or CTAHE “standard 
procedures.” Alternatively, (and eventually) these will be advanced 
for final standardization by ASTM or by the US Army as possible 
MIL STD's. 


30363 (SAND-93-1306C) Reactions and microstructure at 
ceramic/metal interfaces. Tomsia, A.P. (Lawrence Berkeley Lab., 
CA (United States)); Loehman, R.E. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941181-1: 7. international conference on surface modifica- 
tion technology, Nagaoka (Japan), 1-3 Nov 1994). Order Number 
DE94014287. Source: OSTI; NTIS; GPO Dep. 

Reactions of Ti and Zr with AIN, AloO3 and mullite were studied. 
The substrates were selected to represent a simple nitride (AIN), a 
simple oxide (Al,O3), and a complex oxide (mullite). The activities 
of the Ti and Zr were varied by dissolving them at 1 and 5 wt.% in 
the 72Ag-28Cu eutectic composition, which is otherwise unreactive 
with the ceramics. Reactions were studied by measuring the 
variation of the alloy contact angle on the ceramic with time at tem- 
perature and by determining the compositions of interfacial reaction 
products. The reaction products were determined by SEM-EDS, 
EPMA and XRD hose analysis. Contact angles were lower for Ti 
alloys than for those containing Zr. Reaction products were primar- 
ily the nitrides of Zr and Ti for reaction with AIN and the respective 
oxides for reaction with AlzO3.Complex alloy phases were found in 
the metal away from the ceramic-metal reaction zone. 


30364 (SAND-94-8620C) Effects of ambient conditions on 
the adhesion of cubic boron nitride films on silicon sub- 
strates. Cardinale, G.F. (California Univ., Davis, CA (United 
States). Dept. of Mechanical Engineering); Howitt, D.G.; Mirkarimi, 
P.B.; McCarty, K.F.; Klaus, E.J.; Medlin, D.L. Sandia National 
Labs., Livermore, CA (United States). [1994]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-940440—4: International conference on 
metallurgical coatings and thin films, San Diego, CA (United 
States), 25-29 Apr 1994). Order Number DE94016779. Source: 
OSTI; NTIS; GPO Dep. 

Effect of environmental conditions on cubic boron nitride (cBN) 
film adhesion to silicon substrates was studied. cBN films were de- 
posited onto (100)-oriented silicon substrates by ion-assisted pulsed 
laser deposition. Irradiating ions were mixtures of nitrogen with ar- 
gon, krypton, and xenon. Under room-ambient conditions, the films 
delaminated in the following time order: N/Xe, N/Kr, and N/Ar. cBN 
films deposited using N/Xe ion-assisted deposition were exposed 
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to four environmental conditions for several weeks: a 1-mTorr vac- 
uum, high humidity, dry oxygen, and dry nitrogen. Films exposed 
to the humid environment delaminated whereas those stored under 
vacuum or in dry gases did not. Films stored in dry nitrogen were 
removed after nearly two weeks and placed in the high-humidity 
chamber; these films subsequently delaminated within 14 hours. 


30365 (UCRL-JC—117168) Forming of superplastic ceram- 
ics. Lesuer, D.R.; Wadsworth, J.; Nieh, T.G. Lawrence Livermore 
National Lab., CA (United States). May 1994. 14p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9406239-1: 8. international con- 
text on modem materials technologies, Faenza (Italy), 30 Jun - 4 
jul 1994). Order Number DE94017306. Source: OSTI; NTIS; GPO 
Dep. 

a in ceramics has now advanced to the stage that 
technologically viable superplastic deformation processing can be 
performed. in this paper, examples of superplastic forming and dif- 
fusion bonding of ceramic components are given. Recent work in 
biaxial gas-pressure forming of several ceramics is provided. 
These include yttria-stabilized, tetragonal zirconia (YTZP), a 20% 
alumina/YTZP composite, and silicon. In addition, the concurrent 
superplastic forming and diffusion bonding of a hybrid ceramic- 
metal structure are presented. These forming processes offer 
technological advantages of greater dimensional control and in- 
creased variety and complexity of shapes than is possible with 
conventional ceramic shaping technology. 


30366 (UCRL-JC—117604) Rate controlled synthesis of 
composition modulated, metal-oxide thin films. Jankowski, A.F. 
Lawrence Livermore National Lab., CA (United States). Jul 1994. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940723-7: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers, San Diego, 
CA (United States), 24-29 Jul 1994). Order Number DE94016596. 
Source: OSTI; NTIS; GPO Dep. 

The development of advanced deposition technologies is contin- 
uously evolving for the synthesis of oxide coatings used in optical 
applications. Recent progress is made in the use of magnetron 
sputtering to reactively deposit metal-oxide thin films. Sputter depo- 
sition parameters are chosen to vary the composition along the film 
growth direction. The key process parameter to control is the sput- 
tering rate of the target. The shape of the composition profile 
directly corresponds to the preselected variation of deposition rate. 
By simply varying the sputtering rate using a working gas that con- 
sists of an inert-oxygen mixture, structures are synthesized with 
composition profiles which can be either abrupt or graded in the 
growth direction. Result is a compositionally modulated structure of 
the metal-oxide system. This procedure for composition modulated 
synthesis is demonstrated for metals which are highly reactive with 
oxygen as well as for those metals which are not. The develop- 
ment of this deposition methodology will facilitate the design of 
metal oxide films for optical applications, as in gradient-index filters 
for example. Results are presented for the reactive sputter deposi- 
tion of metal oxide coatings in the Y-O, Mo-O, and Cu-O systems. 


3606 Other Materials 


Refer also to citation(s) 29078, 29110, 29295, 29302, 29307, 
29342, 29362, 29370, 29398, 29544, 29549, 29550, 29801, 29825, 
29954, 30010, 30054, 30277, 30365, 30468, 30548, 30553, 30586, 
30589, 30627, 30631, 30645, 31230, 31231, 31232, 31236, 31244, 
31245, 31257, 31261, 31692, 31726, 31829, 31900 


30367 


(ANL/CHM/CP-83725) New ET-based organic super- 
conductors with the organometallic anion Cu(CF3),~—. Geiser, 
U. (Argonne National Lab., IL (United States)); Schlueter, J.A.; 
Carlson, K.D. Argonne National Lab., IL (United States); Sandia 
National Labs., Albuquerque, NM (United States); North Carolina 
State Univ., Raleigh, NC (United States). [1994]. 4p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38 ; AC04-94AL85000 ; FG05-86ER45259. (CONF- 
9407117—1: International conference on science and technology of 
synthetic metals, Seoul (Korea, Republic of), 24-29 Jul 1994). Or- 
der Number DE94016904. Source: OSTI; NTIS; GPO Dep. 
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Electrocrystallization of bis(ethylenedithio) tetrathiafulvalene (ET) 
with (PNP)Cu(CF3)4 in 1,1,2-trichloroethane (TCE) results in two 
new superconductors, K,-(ET)2Cu(CF3)4 (TCE), 1, with T. = 4.0 K, 
and Ky-(ET)2Cu(CF3)4 (TCE)x, 2, with To = 9.2 K. 1 forms well- 
developed plate-like crystals whose structure was determined by 
x-ray crystallography. Its band electronic structure is reported. The 
Ky-phase forms long, thin needie bundles. 


30368 (CONF-930961—1) Modeling of chemical vapor infil- 
tration for composite fabrication. Starr, T.L. (Georgia Inst. of 
Tech., Atlanta, GA (United States)); Besmann, T.M. Oak Ridge Na- 
tional Lab., TN (United States). 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. From 
International conference on high temperature ceramic matrix com- 
posites; Bordeaux (France); 20-25 Sep 1993. Order Number 
DE93001715. Source: OSTI; NTIS; GPO Dep. 

We describe our ongoing efforts to develop a general, validated, 
3-D, finite-volume model for the chemical vapor infiltration (CVI) 
process. The model simulates preform densification for both 
isothermal (ICVI) and forced flow-thermal gradient (FCVI) variations 
of the process, but is most useful for FCV! where specification and 
control of flow rates and temperature profiles are critical to rapid, 
uniform densification. The model has been validated experimentally 
for both ICVI and FCVI fabrication of SiC/SiIC composites. 


30369 (CONF-931108-104) Simulations of the dislocation 
array at Ge/Si interfaces. Kaplan, T.; Chisholm, M.F.; Mostoller, 
M. Oak Ridge National Lab., TN (United States). Dec 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 29 Nov - 3 dec 
1993. Order Number DE94017680. Source: OSTI; NTIS; GPO Dep. 

When Ge is grown epitaxially on Si(001), the 4% mismatch be- 
tween the lattice parameters of Ge and Si can produce a regular 
two-dimensional grid of (a/2) [1,11,0] edge dislocations at the in- 
terface, a checkerboard with a spacing of ~ 100 A. We have 
performed classical molecular dynamical simulations of this check- 
board in large microcrystals. Results show the expected 5-fold plus 
7-fold ring structure at the cores of the individual dislocations, and 
a new closed symmetric structure of 18 atoms at their intersec- 
tions. Tetrahedral coordination is everywhere retained, with 
relatively small changes in the bond lengths of less than 10 and in 
the bond angles of less than 25%. The energetics and dislocation 
offset of the system are explored for the Stillinger-Weber and Ter- 
soff potentials. 


30370 (CONF-931108-105) Chemical vapor infiltration of 
non-oxide ceramic matrix composites. Besmann, T.M.; Stinton, 
D.P.; Lowden, R.A. Oak Ridge National Lab., TN (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-840R21400. From Fall meeting of the 
Materials Research Society (MRS); Boston, MA (United States); 29 
Nov - 3 dec 1993. Order Number DE94017770. Source: OSTI; 
NTIS; GPO Dep. 

Continuous fiber ceramic composites are enabling new, high tem- 
perature structural applications. Chemical vapor infiltration methods 
for producing these composites are being investigated, with the 
complexity of filament weaves and deposition chemistry merged 
with standard heat and mass transport relationships. Silicon 
carbide- based materials are, by far, the most mature, and are al- 
ready being used in aerospace applications. This paper addresses 
the state-of-the-art of the technology and outlines current issues. 


30371 (CONF-9311131-3) The thermal conductivity of 
carbon-fiber reinforced metal matrix composites. Dinwiddie, 
R.B (Oak Ridge National Lab., TN (United States)); Beecher, S.C.; 
Arya, P.V.; Withers, J.C. Oak Ridge National Lab., TN (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 22. inter- 
national thermal conductivity conference; Tempe, AZ (United 
States); 7-10 Nov 1993. Order Number DE94017767. Source: 
OSTI; NTIS; GPO Dep. 

High thermal conductivity metal matrix composites are being 
considered for heat sink applications in fusion energy, automotive 
and aerospace industries. The addition of P-120 carbon fibers was 





found to enhance the thermal conductivity of both aluminum and 
copper matrix composites. However, above 60 volume percent 
loading, the thermal conductivity of the composites tends to de- 
crease. The titanium used as a fiber interface was found to be 
deleterious to the thermal conductivity of the copper matrix. Small 
diameter diamond particle additions tend to reduce the thermal 
conductivity of both the copper and aluminum matrix composites. 
This is explained in terms of the dominance of thermal boundary 
resistance due to the large surface to volume ratio of the small dia- 
mond particles. 


30372 (CONF-940416-24) Properties of whisker-reinforced 
ceramics. Becher, P.F.; Hsueh, C.H.; Lin, H.T.; Alexander, K.B.; 
Tiegs, T.N.; Warwick, W.H.; Waters, S.B. Oak Ridge Nationa! Lab.., 
TN (United States). [1994]. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
96. annual meeting of the American Ceramic Society; Indianapolis, 
IN (United States); 24-28 Apr 1994. Order Number DE94017759. 
Source: OSTI; NTIS; GPO Dep. 

The paper summarizes studies of SiC whisker-reinforced alumina 
composites their properties and the influence of composition and 
microstructure. Both steady-state toughness and R-curve response 
increase with whisker content and diameter. Room temperature 
flexure strength of aluminas with different grain sizes also in- 
creases with whisker content. Resistance to slow crack growth 
under both monotonic and cyclic loading is improved by whisker 
reinforcement compared to alumina and other ceramics. The 
thermal conductivity and electrical resistivity exhibit a substantial in- 
crease and decrease, respectively, with whisker loadings above 10 
vol %. Thermal expansion coefficients decrease in a systematic 
fashion with increase in whisker content. However, the expansion 
coefficients are greater parallel to hot pressing axis compared to 
perpendicular direction owing to internal stresses and preferred ori- 
entation of whiskers. The changes in mechanical and thermal 
properties due to SiC whisker additions result in substantial im- 
provement in thermal shock resistance for samples of various 
sizes. At elevated temperatures, tests in air show that improve- 
ments in strength and resistance to strength degradation are 
associated with SiC whisker reinforcement. The limiting factors in 
elevated temperature mechanical response of the composite at 
1200C and above are related to surface oxidation-reaction pro- 
cesses and creep. On the other hand, the creep resistance of the 
composite is far greater than alumina with a similar fine grain size 
at temperatures < 1200C. Furthermore by increasing the grain size 
of the alumina matrix, creep resistance of the composite can be in- 
creased. In essence, SiC whisker reinforced alumina composites 
provide an example of a system whose properties can be tailored 
through control of microstructure and composition. 


30373 (CONF-940586—1) Computational modeling of physi- 
cal processes during laser ablation. Liu, C.L.; Leboeuf, J.N.; 
Wood, R.F.; Geohegan, D.B.; Donato, J.M.; Chen, K.R.; Puretzky, 
A.A. Oak Ridge National Lab., TN (United States). [1994]. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. From International conference on laser 
processing of materials; Palm Coast, FL (United States); 1-6 May 
1994. Order Number DE94017699. Source: OSTI; NTIS; GPO Dep. 

A combined theoretical and experimental effort to model various 
physical processes during laser ablation of solids (silicon) using a 
variety of computational techniques is described. Currently the 
focus of the modeling is on the following areas: (a) rapid transfor- 
mations through the liquid and vapor phases under possibly 
nonequilibrium thermodynamic conditions induced by laser-solid in- 
teractions, (b) breakdown of the vapor into a plasma in the early 
stages of ablation through both electronic and photoionization pro- 
cesses, (c) hydrodynamic behavior of the vapor/plasma during and 
after ablation, and (d) effects of initial conditions in the vapor, in 
particular, the nature of the initial velocity distribution, on the char- 
acteristics of subsequent vapor expansion. Results from the 
modeling are compared with experimental observations where pos- 
sible. 


30374 (CONF-940753-22) Microscopy of stress-induced 
morphological development and dislocation nucleation during 
semiconductor epitaxy. Jesson, D.E. (Oak Ridge National Lab., 
TN (United States)); Chen, K.; Pennycook, S.J.; Baribeau, J.-M.; 
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Houghton, D.C. Oak Ridge National Lab., TN (United States). Mar 
1994. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Microscopy Society of 
America and Microbeam Analysis Society joint meeting; New Or- 
leans, LA (United States); 31 Jul - 5 aug 1994. Order Number 
DE94017869. Source: OSTI; NTIS; GPO Dep. 

A Z-contrast image of a Sip. 5Geo.5 layer, in which 2 monolayers 
Ge marker layers were inserted during growth by molecular beam 
epitaxy, showed cusp-like features. The stress concentration at the 
cusp tip will continue to accelerate rapidly; there must be some 
mechanism to relieve this stress, and the most obvious solution is 
the emission of a dislocation half loop at the cusp tip. 


30375 (CONF-940766—8) Atomic-resolution characterization 
of interface structure and chemistry in the STEM. Browning, 
N.D. (Oak Ridge National Lab., TN (United States)); McGibbon, 
M.M.; McGibbon, A.J.; Chisholm, M.F.; Pennycook, S.J.; Raviku- 
mar, V.; Dravid, V.P. Oak Ridge National Lab., TN (United States). 
Mar 1994. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 13. international 
congress on electron microscopy; Paris (France); 17-22 Jul 1994. 
Order Number DE94017753. Source: OSTI; NTIS; GPO Dep. 

Combination of Z-contrast imaging and EELS (electron energy 
loss spectroscopy) allows the local structure and chemistry of inter- 
faces to be determined on the atomic scale. In this paper, these 
two complementary techniques are used to analyze the structure 
and chemistry of a nominally 25 degree [100] symmetric tilt bound- 
ary in an electroceramic SrTiO3 bicrystal. 


30376 (DOE/CE/40993-T1) Research and development of 
material/processing methods for the Continuous Fiber Ce- 
ramic Composites Program: Monthly report, July 1994. 
Szweda, A. Dow Corning Corp., Midland, MI (United States). 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC02-92CE40993. Order Number 
DE94018569. Source: OSTI; NTIS; GPO Dep. 

Higher levels of matrix filler in the CFCC has been found to in- 
crease the fatigue life of CFCCs at both 982 and 1204 C. 


30377 (DOE/ER/14352-1, pp. 483-486) A new discrete rock- 
bolt element for finite element analysis. Cho, Taechin F. 
(Nationa! Fisheries Univ. of Pusan (Korea, Republic of)); Lee, 
Chung In. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Rocks generally contain discontinuities of different scales. The 
behavior of rock mass is greatly affected by the mechanical proper- 
ties and spatial locations of these discontinuities. For underground 
or surface excavations these discontinuities usually destabilize the 
rock structures, and rockbolt is often installed to reinforce the rock 
mass. Precise analysis for the mechanisms of rockbolt reinforce- 
ment and the behaviors of reinforced rock mass is very significant 
for the safe design of rock structures. St. John and Van Dillen 
devised a three dimensional rockbolt element to simulate the be- 
havior of rockbolt in the jointed rock. But, their numerical results of 
the reinforced rock behaviors were severely stiffer than the experi- 
mental results. In this study a new two-dimensional rockbolt 
element was devised by considering both the geometry of rockbolt 
and the characteristic rockbolt actions in the jointed rock, and the 
rockbolt actions in the jointed rock were investigated. Rockbolt re- 
inforcement for the rock slope containing a major discontinuity was 
also studied by calculating the stress changes on the discontinuity 
plane before and after rockbolt installations. 


30378 (DOE/ER/14352-1, pp. 541-544) Couplings in ther- 
moporomechanics: How to distinguish the important from the 
unnecessary?. Chariez, P. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

Couplings between rock, saturating fluid and temperature are an 
essential step to modeling correctly the mechanical behaviour of 
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deep rocks. Nevertheless, in certain practical applications, the gen- 
eral thermoporoelastic problem can be strongly simplified, the state 
variables being decoupled. 


30379 (DOE/ER/14352-1, pp. 613-616) Bored raise overcor- 
ing for in situ stress determination at the Underground 
Research Laboratory. Chandler, N.A. (AECL Research, Pinawa, 
Manitoba (Canada)). Wisconsin Univ., Madison, WI (United States). 
1993. (CONF-930644—Vol.2: 34. US symposium on rock mechan- 
ics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

The examination of the effect of scale on measured in situ stress 
data has been one focus of an experimental program conducted at 
AECL Research at the Underground Research Laboratory (URL). 
The stress determination methods used in the program include 
conventional overcoring, shaft convergence measurements, under- 
excavation tests, and the bored raise rosette overcoring experiment 
presented in this technical note. The purpose of the bored raise 
rosette overcoring experiment was to ascertain whether or not the 
method can be used to determine in situ rock stresses, and to ex- 
amine the possible effect of scale on the stress results obtained by 
the overcore technique. 


30380 (DOE/ER/14352-1, pp. 657-660) The Cracked 
Chevron Notched Brazilian Disc test - geometrical considera- 
tions for practical rock fracture toughness measurement. 
Fowell, R.J. (Univ. of Leeds (United Kingdom)); Xu, C. Wisconsin 
Univ., Madison, WI (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). in Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

The two chevron notched rock fracture specimens, CB and SR, 
recommended by the ISRM to determine rock Mode | fracture 
toughness have several disadvantages, such as low loads required 
to initiate sample preparation for SR. The Cracked Chevron 
Notched Brazilian Disc (CCNBD) and the Cracked Straight 
Through Brazilian Disc (CSTBD) specimen geometries overcome 
these problems and are suitable for mixed fracture mode testing. 
The general case for the cracked Brazilian disc problem is when 
the sample is loaded diametrically with the crack inclined at an an- 
gle 6 to the loading direction. Different combinations of mode | and 
mode I! fracture intensities can be obtained simply by changing 
this angle. For the special case when 6=0° the problem is reduce 
to the mode | fracture condition. Former research has only solved 
the mixed mode CSTBD problem for cases with crack length a(a/ 
R) < 0.6. However a=0.65-0.80 is more appropriate for practical 
applications. For the CCNBD specimen, the valid geometrical 
range should be given so that users can have the choice to select 
their own geometry according to the availability of rock samples. 


30381 (DOE/ER/14352-1, pp. 661-664) Assessment of con- 
ventional methodologies for joint roughness coefficient 
determination. Hsiung, S.M. (Southwest Research Institute, San 
Antonio, TX (United States)); Ghosh, A.; Ahola, M.P.; Chowdhury, 
A.H. Wisconsin Univ., Madison, WI (United States). 1993. Contract 
NRC-02-88-005. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

A numerical description of rock joint roughness is necessary to 
describe adequately the pseudostatic and dynamic rock-joint be- 
havior. The most commonly used measure of joint roughness in 
rock engineering practice is the joint roughness coefficient (JRC), 
proposed by Barton and adopted by the International Society for 
Rock Mechanics. Three basic methods for the determination of 
JRC have been proposed by various investigators - a tilt test on 
rock joints as proposed by Barton and Choubey, using an average 
deviation from the center line about which roughness is measured, 
and using the theory of fractal geometry. These methods are eval- 
uated in this paper to determine their appropriateness for use in 
the assessment of rock-joint behavior of Apache Leap tuff joints by 
comparing the estimates using these methods to the JRC values 
back-calculated from the laboratory direct shear test results. 
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30382 (DOE/ER/14352—1, pp. 665-668) The pressure depen- 
dence of apparent hydrofracture toughness. Thallak, S.G. 
(Univ. of Texas, Austin (United States)); Holder, J.; Gray, K.E. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Estimates based on field data have indicated representative 
hydrofracture toughness parameters of one to two orders of magni- 
tude higher than the values determined from conventional 
laboratory tests. Several studies on quarried rocks show a signifi- 
cant increase in mode | fracture toughness with an increase in the 
confining pressure. These tests, however, were not carried out for 
a fracture generation in a hydraulic fracture environment. The in- 
crease of fracture toughness with confining pressure is generally 
attributed to a change in the behavior of the process zone which 
exists ahead of the stress free crack tip. Earlier studies at CESE 
have documented strong correlations between elevations in Ki¢ 
and fluid rheology. However, these measurements did not provide 
an adequate separation of direct confining-pressure effects from in- 
direct effects due to fluid flow and leak-off behavior, In the current 
study apparent hydrofracture toughness parameters were deter- 
mined from measurements carried out in a hydraulic fracture 
environment, but for which complicating factors from fluid-flow ef- 
fects were minimized. An initial set of measurements was carried 
out with different fracture fluids of different rheologies, to define a 
set of appropriate test conditions for the pressure-dependence de- 
termination. The suite of measurements reported in this paper 
details the effects of confining pressure on behavior observed dur- 
ing fracture initiation and fracture propagation, in both wax-sealed 
and kerosene-saturated specimens. Techniques were developed 
and implemented in order to assess the importance of potential 
scale-dependent factors such as the relative sizes of the fracture 
surface and a process zone at the crack tip. The overall objective 
of the program was to develop reliable procedures for estimating 
hydraulic fracture performance in the field. 


30383 (DOE/ER/14352—1, pp. 673-676) A study of squeez- 
ing flow in fracture channels. Lin, D. (Univ. of Oklahoma, 
Norman (United States)); Roegiers, J.C. Wisconsin Univ., Madison, 
WI (United States). 1993. (CONF-930644—Vol.2: 34. US sympo- 
sium on rock mechanics, Madison, WI (United States), 27-30 Jun 
1993). In Rock mechanics in the 1990s: Proceedings: Volume 2. 
396p. Order Number DE94014602. Source: OSTI; NTIS. 

The Fracturing Fluid Characterization Facility (FFCF) is an ex- 
perimental facility under construction to study the behavior and 
effects of fracturing fluids and slurries during and after the hy- 
draulic fracturing process. It envisioned that a large-scale parallel 
plate simulator (Hele-Shaw analog) can provide the means for de- 
termining critical parameters under nearly full-scale operating 
conditions. The boundary conditions applied to the model will simu- 
late either displacement (fracture width) or force (stress) conditions. 
The parallel plate model are the basis of a mathematical analysis 
described in this paper. Fracturing fluids contain significant 
amounts of high-molecular-weight polymers which cause them to 
be viscoelastic and exhibit many different forms of time-dependent 
non-Newtonian fluid behavior. This paper is mainly concerned with 
the stress (forces) generated in a fracture fluid, which separates 
two solid rock surfaces in relative motion. The constitutive equation 
used is the one proposed by Haynoy in which a new type of mate- 
rial derivative is used allowing separate consideration of relaxation 
and normal stress effects. Solutions to two basic problems are pre- 
sented: (1) parallel surfaces with constant approach velocity, and 
(2) parallel surfaces with constant load. 


30384 (DOE/ER/14352-1, pp. 681-684) Effects of finite size 
joints on deformability of jointed rock at the three dimensional 
level. Kulatilake, P.H.S.W. (Univ. of Arizona, Tucson (United 
States)); Wang, Shuxin. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 





A correct understanding of the mechanical properties of jointed 
rock masses is vital to arrive at safe and economical designs for 
Structures built in and on rock masses. Due to the presence of 
joints, jointed rock masses show anisotropic and scale (size) de- 
pendent mechanical properties. At present, satisfactory procedures 
are not available in the rock mechanics literature to estimate 
anisotropic, scale dependent deformability properties of jointed 
rock. The study described in this paper was aimed at making a 
contribution in this direction. 


30385 (DOE/ER/14352—1, pp. 685-688) Hydromechanical re- 
sponse of a fracture undergoing compression and shear. 
Olsson, W.A. (Sandia National Labs., Albuquerque, NM (United 
States)); Brown, S.R. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

Coupled fluid flow-rock deformation processes can be important 
in several geotechnical and natural phenomena. Water may flow 
through rock joints or faults into mined openings or around dams, 
stress sensitive fractures may affect hydrocarbon reservoir man- 
agement, or radionuclides may migrate along joints away from 
underground nuclear waste repositories. The effect of normal 
stress and closure on fracture flow rates has been much studied. 
The effect of slip on fracture flow has been estimated theoretically, 
but there has been little experimental work done on this effect. Ols- 
son combined the rotary shear test with the radial flow geometry to 
study the effect of joint shear on fracture flow rates for a sawed 
and ground surface in tuff. In this study, we extend this work to the 
study of a natural fracture from drill core. We evaluate the effects 
of normal stress and shear offset on fluid flow rates with predic- 
tions from a microscopic theory of surface contact constrained by 
surface roughness measurements. 


30386 (DOE/ER/14352—1, pp. 701-704) Effect of strain rate 


on a set of fractures. Wu, H. (Stanford Univ., CA (United States)); 
Pollard, D.D. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 


in the 1990s: Proceedings: Volume 2. 
DE94014602. Source: OSTI; NTIS. 

In general, the fracture toughness of brittle materials increases 
with decreasing loading (strain) rate. That is why a low rate pro- 
duces fewer and shorter fractures. Some mechanical properties of 
a rock such as Young’s modulus and compressive strength depend 
strongly on strain rate, thus fracture propagation in the rock is af- 
fect. Laboratory experiments of rock samples show that elastic 
moduli, as well as fracture parameters, are functions of strain rate. 
Natural fractures indicate the significant influence of strain rate. In 
brittle rocks fracture growth can occur at velocities ranging over 
many orders of magnitude due to the change of strain rate and this 
results in different fracture patterns and geometries. Possible evi- 
dence in field outcrops can be found on joint surfaces where 
hesitation lines marking the trace of temporary fracture arrest, 
present different shapes. A short curve might suggest a low rate, 
whereas is relatively straight and long line might suggest a greater 
rate. Another example is the strained region near an active fault. In 
some segments of the San Andreas fault, shear strain rate de- 
creases linearly along perpendicular distance from the fault and 
fracture geometries show difference. Observations of mid-ocean 
ridge formation with different deformation rates is another example. 
In rock engineering, strain rates changing from different deforma- 
tion rates is another example. In rock engineering, strain rates 
(changing from 10-%/sec to 10-'3/sec) are much greater than 
those for some natural fractures, but similar to those used in the 
laboratory. One weak point in laboratory fracture experiments of 
rock samples is that only one or several fractures can be studied 
and must be precast. In numerical analysis of fracture propagation, 
the effect of strain rate is difficult to consider. Using a brittle coat- 
ing technique, we can model a set of opening-mode fractures and 
impose various strain rates. 


30387 (DOE/ER/45194-2) The organic chemistry of con- 
ducting polymers: Annual technical report, February 1, 
1993—May 31, 1994. Tolbert, L.M. Georgia inst. of Tech., Atlanta, 


396p. Order Number 
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GA (United States). School of Chemistry and Biochemistry. 19 Aug 
1994. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-85ER45194. Order Number 
DE94018216. Source: OSTI; NTIS; GPO Dep. 

This paper is divided into: solitons in a box (polyacetylene), cya- 
nines as molecular switches/beyond the cyanine limit, low 
band-gap heteropolymers, “dimeric” and “trimeric monomers,” and 
electrically conductive polymeric interconnects. 


30388 (ETDE/JP-mf-94796529) Studies on improvement of 
oxidation resistivity of carbon materials by glass impregnation 
and SiC formation. Ikeda, S. (Osaka National Research Institute, 
Osaka (Japan)); Shioyama, H.; Nakamura, O.; Hori, S.; Otsuki, S.; 
Adachi, M.; Eguchi, K.; Fujii, R.; Matsuo, K.; Sogabe, T.; Mat- 
sumoto, T.; Zaima, H.; Gamada, Y.; Soma, |.; Ishikawa, H. No 
corporate text available. 28 Mar 1994. 128p. (in Japanese). Order 
Number DE94796529. Source: OSTI; NTIS; Available from Osaka 
National Research Institute, 8-31, Midorigaoka 1-chome, Ikeda-shi, 
Osaka, Japan. 

The paper describes a study of the production method for high- 
performance carbon materials by glass impregnation, development 
of borosilicate glass impregnated carbon materials which are high 
in oxidation resistivity, wear resistance and mechanical strength. In 
the glass impregnation experiment on carbon materials having pore 
structures, it was found that as the temperature/pressure increase 
and the retention time lengthens, glass is impregnated deeply from 
the surface and that the degree of impregnation depends on the 
pore structure of carbon materials. Physical properties obtained in 
case of impregnating borosilicate glass are as follows: the oxida- 
tion rate markedly decreases in the vicinity of the softening point of 
impregnated glass; flexural strength, compressive strength and 
elastic modulus increase to 1.5 - 3 times, 1.5 - 2 times and 1.7 - 2 
times, respectively; gas permeability is under 10’cm*/s. Wear 
properties are also good, showing a fixed friction coefficient under 
pressure over 0.5 MPa. In 80-day impregnation examinations on 
sodium hydroxide, aqueous ammonia, nitric acid, hydrochloric acid, 
methyl alcohol and benzene, etc., resistivity to chemicals is good. 
61 refs., 57 figs., 15 tabs. 


30389 (ETDE/JP-mf—94796550) Investigation on research 
for degradable plastics. Nishiyama, M. (Shikoku National Indus- 
trial Research Institute, Kagawa (Japan)); Hosokawa, J.; 
Yoshihara, K.; Kubo, T.; Kabeya, H.; Endo, T.; Kitagawa, R. No 
corporate text available. 31 Mar 1994. 108p. (In Japanese). Order 
Number DE94796550. Source: OSTI; NTIS; Available from 
Shikoku National Industrial Research Institute, 2-3-3, Hananomiya, 
Takamatsu, Kagawa, Japan. 

The paper investigates and reports problems on plastic waste 
and measures to solve them, and the developmental trend of main 
biodegradable plastics in the world. A large quantity of plastic 
waste neither rots nor returns to the nature even if reclaimed. The 
recycling system has not yet been established due to its low price. 
Therefore, countries are carrying out regulations on prohibition on 
the use of foamed polystyrene, compulsory use of degradable plas- 
tics, taxation on plastic bottles, etc. Among biodegradable plastics, 
a type of polyethylene blended with starch is legislated for its use 
in the U.S,, but is met with opposition by environmental organiza- 
tions because of its plastic powder remaining in the soil. Contrary 
to this partial degradability, the following are cited as completely 
degradable plastics: bioplastics based on microorganism, natural 
polymer based on plants and animals, and biodegradable synthetic 
polymer. Any of them, however, is still in the stages of research/ 
development and commercialization. 376 refs., 28 figs., 37 tabs. 


30390 (FRCEA-TH-419) Structure-properties correlations 
of polyimides for gaseous permeation. Deiveck, J.Y. CEA Cen- 
tre d'Etudes de Grenoble, 38 (France). Dept. de Recherche 
Fondamentale sur la Matiere Condensee; Lyon-1 Univ., 69 - 
Villeurbanne (France). Feb 1993. 169p. (In French). Order Number 
DE94791515. Source: OSTI; NTIS (US Sales Only). 

Polyimides are known for their interesting selectivity properties in 
the field of gaseous mixture permeation; with the view of a better 
understanding of the causes of these selectivity properties, three 
main parameters have been studied: effect of a chemical modifica- 
tion (free volume content and size and permeability increase with 
the diamine methylation degree); effect of film physical modification 


ERA Vol. 19, No. 11 235 





36 MATERIALS 
3606 Other Materials 


(free volume size and content and permeability increase with tem- 
perature); effect of implementation conditions, and especially the 
role of absorbed water (permeability decreases with water content). 
175 p., 55 fig., 64 ref. 


30391 (JINR—18-94-108) The facility for commercial doping 
of silicon by thermal neutrons in channel 3 at the IBR-2. Go- 
likov, V.V.; Kamionskij, V.L.; Kulagin, E.N.; Lushchikov, V.1.; 
Shabalin, E.P. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics. 1994. 20p. (In Russian). Or- 
der Number DE94636293. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The possibility is demonstrated of doping with thermal neutrons 
of large silicon single crystals up to 150 mm (6 in) in diameter by 
means of the formation of the spatial and energy spectrum neu- 
trons in irradiation channel 3 at IBR-2. On the basis of theoretical 
and experimental work a facility has been created for commercial 
production of doped silicon. The facility has the following parame- 
ters: the average density of thermal neutron flux in the volume of 
5x10° cm is 3.0x10'* n/cm? sec, the maximal size of ingots under 
doping - 127 mm (5 in.) in diameter and 360 mm long, the doping 
inhomogeneity - not worse than 5%, the temperature of an ingots 
during irradiation is <100° C; the annual production rate of ingots 
doped to have the specific resistivity of 100 Om-cm (from the initial 
of 1000 Om-cm) is 1200 kg. 3 refs.; 16 figs.; 1 tab (author). 


30392 (KFK-5293) The bound concept for mechanical and 
thermochemical properties of composites. Kreuzberger, S. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Ma- 
terialforschung; Technische Hochschule Aachen (Germany). Apr 
1994. 135p. (in German). Order Number DE94797765. Source: 
OSTI; NTIS (US Sales Only). 

This thesis deals with the development of the bound concept. 
The bound concept permits the calculation of properties of compos- 
ites with the values of the properties of the phases and the phase 
concentration. New bound equations are given for the Young’s 
modulus. In these equations the Poisson ratios are eliminated. The 
elimination of the Poisson ratios gives simpler equations which can 
be applicated very easy. Beside the Young’s modulus the bound 
concept was applicated to the properties Poisson’s ratio and 
thermal expansion. Experimental values which were given in the lit- 
erature were compared with the bound concept calculations. Own 
experiments with different composites (silver/glass and _ silver/ 
titaniumoxide) were used for further comparisons. The calculated 
and the experimental values correspond very well. (orig.) 


30393 (KFK-5322) Residual stresses and strength of 
brazed ceramic - metal joints of various interface geometries. 
Kussmaul, R. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Materialforschung; Karlsruhe Univ. (T.H.) (Germany). 
Fakultaet fuer Maschinenbau. Apr 1994. 133p. (in German). Order 
Number DE94797761. Source: OSTI; NTIS (US Sales Only). 

With a largely differing thermal expansion behaviour of the ce- 
ramics and metals to be joined, suitable interface geometries may 
help to prevent high local residual stresses from occuring at the sin- 
gular ceramic - braze material transition. In the course of fabrication 
already failure due to thermally induced residual stresses during 
cooling cannot be avoided, as high residual tensile stresses of the 
braze and the ceramics exist at another point of the joint cross - 
section. This has been demonstrated by the joint of Ck45 steel and 
AlzO3 ceramics. The singular stresses of the experimentally inves- 
tigated specimen geometries are calculated and described by 
means of the stress intensity factor K. The iron - nickel alloy (Ni42) 
has a thermal expansion behaviour similar to that of the Alo/Oz ce- 
ramics. Using this alloy, ceramic - metal joints of various interface 
geometries have been manufactured by activ brazing technology. 
Four - point bending tests and tensile tests have been performed 
with a view to determine the strenght of the joints. Furthermore, 
their strength is discussed taking into consideration the residual 
Stresses calculated using the finite element method (FEM). (orig.) 


30394 (LA-UR-94-2864) Angle resolved photoemission on 
Ko 3M003, TiTe2 and Ti,,,S2. Gweon, G.H. (Univ. of Michigan, 
Ann Arbor, Mi (United States). Dept. of Physics); Allen, J.W.; 
Zhang, Y.; Claessen, R.; Ellis, W.P.; Shen, Z.X.; Matsurra, A. Los 
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Alamos National Lab., NM (United States); Michigan Univ., Ann Ar- 
bor, MI (United States). Dept. of Physics. [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States);Deutsche Forschungs- 
gemeinschaft, Bonn (Germany). DOE Contract W-7405-ENG-36 ; 
FG02-90ER45416. Grant DMR-91-08015; Grant Cl124/1-1. Order 
Number DE94018300. Source: OSTI; NTIS; GPO Dep. 

The authors have performed high resolution angle resolved pho- 
toemission spectroscopy (HRARPES) on samples of Ko 3MoO;, 
TiTes and Ti;,,So, materials which are a quasi-one dimensional 
metal, a quasi-two dimensional metal, and a quasi two-dimensional 
metal (x > 0) or semi-conductor (x = 0), respectively. They are in- 
terested in looking at these samples using HRARPES as part of 
the general program to assess the use of photoemission to deter- 
mine whether a particular system behaves like a Fermi liquid or 
not. For one dimensional metallic systems, angle integrated pho- 
toemission studies to date, e.g., reveal that, contrary to higher 
dimensional cases where a sharp Fermi cutoff is seen at the Fermi 
level, there is very little weight at the Fermi level. It seems that 
there is yet no agreement why this is so. They think that detailed 
information they get from HRARPES will help them answer this 
question. The system Ti;,,S2 gives the possibility to control the fill- 
ing of the Ti 3d conduction band by adjusting x. Interest in this 
system lies in measuring the spectra and the line shape of sam- 
ples with different stoichiometry and correlating the spectroscopic 
data with the corresponding transport data. 


30395 (ORNL-6812, pp. 43-55) CragNb-based alloy develop- 
ment. Liu, C.T. (Oak Ridge National Lab., TN (United States)); 
Horton, J.A.; Carmichael, C.A. Oak Ridge National Lab., TN 
(United States). Jun 1994. In Fossil Energy Program annual 
progress report for April 1993 through March 1994. 238p. Order 
Number DE94014851. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes recent progress in developing Cr2Nb/ 
Cr(Nb) alloys for structural use in advanced fossil energy 
conversion systems. Alloy additions were added to control the mi- 
crostructure and mechanical properties. Two beneficial elements 
have been identified among all alloying additions added to the al- 
loys. One element is effective in refining the coarse eutectic 
structure and thus substantially improves the compressive strength 
and ductility of the alloys. The other element enhances oxidation 
resistance without sacrificing the ductility. The tensile properties 
are sensitive to cast defects, which can not be effectively reduced 
by HIiPping at 1450-1590°C and/or directionally solidifying via a 
floating zone remelting method. 


30396 (ORNL/TM—12674, pp. 126-133) Development of wear 
resistant ceramic coatings for diesel engine components. Nay- 
lor, M.G.S. Oak Ridge National Lab., TN (United States). Apr 1994. 
In Ceramic Technology Project: Semiannual progress report for 
April 1993 through September 1993. 4836p. Order Number 
DES94014049. Source: OSTI; NTIS. 

The objective of this program is to develop advanced wear- 
resistant ceramic coatings for in-cylinder components for future, 
high efficiency, low-emissions diesel engines. Coatings and sub- 
strates (for piston rings and cylinder liners) are to be developed to 
meet the following requirements: (1) low wear as measured in 
laboratory rig tests which simulate the piston ring-cylinder liner en- 
vironment near top ring reversal in a heavy duty diesel engine. 
Test procedures developed during Phase 1 included tests with a 
fresh CE/SF 15W40 lubricant at 200 and 350°C, with a high-soot, 
engine-tested oil at 200°C and with no lubrication at 200°C. Wear 
rates are baselined with respect to the conventional electroplated 
hard chromium/peariitic grey cast iron ring-liner system. (2) Lower 
friction coefficients than for the conventional system under all test 
conditions. (3) High adherence and compatibility with substrate ma- 
terials. (4) Good thermal shock resistance. (5) High uniformity and 
reproducibility. 


30397 (ORNL/TM-12674, pp. 139-144) Joining of ceramics 
for heat engine applications. Santella, M.L. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). Apr 1994. In Ceramic Technology Project: Semiannual 
progress report for April 1993 through September 1993. 436p. Or- 
der Number DE94014049. Source: OSTI; NTIS. 





The objective of this task is to develop strong, reliable joints con- 
taining ceramic components for applications in advanced heat 
engines. The overall emphasis of this task is on studying the braz- 
ing characteristics of silicon nitride and silicon carbide. The 
techniques of direct brazing, as well as vapor coating, ceramics to 
circumvent wetting problems are being applied to these materials. 
The planned activities during FY 1993 will include continuing the 
study of both the high-temperature brazing of silicon nitride and the 
mechanical behavior of braze joints. The work will encompass 
creep testing of silicon nitride braze joints, further evaluation of a 
materials system and analysis package developed specifically for 
silicon nitride-to-metal braze joints, and evaluating nonmetallic 
bonding materials for joining silicon nitride. 


30398 (ORNL/TM-—12674, pp. 145-152) Analytical and exper- 
imental evaluation of joining silicon carbide to silicon carbide 
and silicon nitride to silicon nitride for advanced heat engine 
applications. Sundberg, G.J.; Wade, J.A.; White, C.S. Oak Ridge 
National Lab., TN (United States). Apr 1994. In Ceramic Technol- 
ogy Project: Semiannual progress report for April 1993 through 
September 1993. 436p. Order Number DE94014049. Source: 
OSTI; NTIS. 

Joins of hot isostatically pressed (HIP’ed) SigN,-4wt% YoO3 
(NCX-5100 family) and sintered Beta-SiC (NCX-4500) were devel- 
oped during Phase | of the contract and were demonstrated to 
have mechanical properties attractive for advanced heat engine ap- 
plications. An experimental database was developed for both 
materials based upon limited MOR and buttonhead tensile tests. 
Within the limitations of this database. analyticaV/numerical models 
were developed for prediction of join reliability. The purpose of this 
program is to develop joining technologies for HIP’ed SizN, with 
4wt% Y2Ox3 and for a siliconized SiC (NT-230) for various geome- 
tries including: Butt joins, curved joins and shaft to disk joins. In 
addition, more extensive mechanical characterization of silicon ni- 
tride joins to enhance the predictive capabilities of the analytical/ 
numerical models for structural components in advanced heat en- 


gines will be provided. Mechanical evaluation will be performed by: 
MOR at 22°C and 1370°C, stress rupture at 1370°C, high temper- 
ature creep, 22°C tensile testing and spin tests. 


30399 (RISO-R-752(EN)) Materials Department annual 
progress report for 1993. Horsewell, A.; Hansen, N. (eds.). Risoe 
National Lab., Roskilde (Denmark). Materials Dept. Jun 1994. 56p. 
Order Number DE94636264. Source: OSTI; NTIS; INIS. 

Selected activities of the Materials Department at Risoe National 
Laboratory during 1993 are described. The work is presented in 
three chapters: Materials Science, Materials Engineering and 
Materials Technology. A survey is given of the Department's partici- 
pation in international collaboration and of its activities within 
education and training. Furthermore, the main figures outlining the 
funding and expenditure of the Department are given. Lists of staff 
members, visiting scientists, publications, lectures and poster pre- 
sentations are included. (au) (220 refs.). 


30400 (SAND-—94-0198C) The electronic properties of 
polysilanes. Kepler, R.G. (Sandia National Labs., Albuquerque, 
NM (United States)); Soos, Z.G. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941132-1: International conference on polymers for micro- 
electronics, Kawasaki (Japan), 14-19 Nov 1994). Order Number 
DE94006464. Source: OSTI; NTIS; GPO Dep. 

Results of recent studies of the electronic properties of polysi- 
lanes are reviewed. The electronic states can be described by the 
Hueckel model if coulomb interactions are included using the 
Pariser-Parr-Pople approximation. The long polymer chains appear 
to be divided into random length, short, ordered segments by 
conformational defects, with the energy of the excited states de- 
pending on the length of the segments. In isolated polymer chains 
energy is transferred from high-energy, short segments to longer, 
lower energy segments but the distance and time during which 
transfer take place is very limited. In solid films the excitons be- 
come highly mobile and remain mobile throughout their lifetime, 
even at low temperatures. Holes are quite mobile in solid films and 
the characteristics of transport are the same as those of charge 
carrier transport in molecularly doped polymer films. 
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30401 (SAND-94-0360C) Mean field analysis of orientation 
selective grain growth driven by interface-energy anisotropy. 
Floro, J.A. (Sandia National Labs., Albuquerque, NM (United 
States)); Thompson, C.V. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Contract DMR 
9001698. (CONF-940411—45: Spring meeting of the Materials Re- 
search Society, San Francisco, CA (United States), 4-8 Apr 1994). 
Order Number DE94015797. Source: OSTI; NTIS; GPO Dep. 

Abnormal grain growth is characterized by the lack of a steady 
State grain size distribution. In extreme cases, the size distribution 
becomes transiently bimodal, with a few grains growing much larger 
than the average size. This is known as secondary grain growth. In 
polycrystalline thin films, the surface energy -ys and film/substrate 
interfacial energy -s vary with grain orientation, providing an 
orientation-selective driving force that can lead to abnormal grain 
growth. We employ a mean field analysis that incorporates the ef- 
fect of interface energy anisotropy to predict the evolution of the 
grain size/orientation distribution. While abnormal grain growth and 
texture evolution always result when interface energy anisotropy is 
present, whether secondary grain growth occurs will depend sensi- 
tively on the details of the orientation dependence of +i. 


30402 (SAND-94-0864C) Optimization of InAsSb/inGaAs 
strained-layer superlattice growth by metal-organic chemical 
vapor deposition for use in infrared emitters. Biefeld, R.M.; 
Baucom, K.C.; Follstaedt, D.M.; Kurtz, S.R. Sandia National Labs.., 
Albuquerque, NM (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940981-1: 21. international symposium on 
compound semiconductors, San Diego, CA (United States), 18-22 
Sep 1994). Order Number DE94016557. Source: OSTI; NTIS; 
GPO Dep. 

We have prepared InAsSb/InGaAs strained-layer superlattices 
(SLSs) by metal-organic chemical vapor deposition using a variety 
of growth conditions. Presence of an InGaAsSb interface layer was 
indicated by x-ray diffraction. This interface effect was minimized 
by optimizing the purge times, reactant flows, and growth condi- 
tions. The optimized growth conditions involved the use of low 
pressure, short purge times between the growth of the layers, and 
no reactant flow during the purges. Electron diffraction indicates 
that CuPt-type compositional ordering occurs in InAs; _,Sb, alloys 
and SLSs which explains an observed bandgap reduction from pre- 
viously accepted alloy values. 


30403 (SAND-—94-0892C) Photoluminescence determina- 
tion of valence-band symmetry and Auger-1 threshold energy 
in biaxially compressed InAsSb layers. Kurtz, S.R.; Biefeld, 
R.M.; Dawson, L.R. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940981-2: 21. international symposium on compound 
semiconductors, San Diego, CA (United States), 18-22 Sep 1994). 
Order Number DE94017408. Source: OSTI; NTIS; GPO Dep. 

InAsSb/InGaAs strained-layer superlattices (SLSs) and InAsSb 
quantum wells, both with biaxially compressed InAsSb layers, were 
characterized using magneto-photoluminescence and compared 
with unstained InAsSb and InAs alloys. In heterostructures with 
biaxially compressed InAsSb, the holes exhibited a decrease in ef- 
fective mass, approaching that of the electrons. Correcting the data 
for the magneto-exciton binding energy, we obtain electron-hole re- 
duced mass values in the range, y=0.010—-0.015, for the InAsSb 
heterostructures, whereas u=0.026 and ,p-0.023 for unstrained 
InAsSb and InAs alloys respectively. In the 2-dimensional limit, a 
large increase in the Auger-1 threshold energy accompanies this 
strain-induced change in valence-band symmetry. Correspondingly, 
the activation energy for nonradiative recombination in the SLSs 
displayed a marked increase compared with that of the unstrained 
alloys. 


30404 (SAND-94-1002C) Polarized photomodulated reflec- 
tivity and photoluminescence studies of ordered InGaP2 under 
pressure. Thomas, R.J. (Missouri Univ., Columbia, MO (United 
States)); Chandrasekhar, H.R.; Chandrasekhar, M.; Jones, E.D.; 
Schneider, R.P. Jr. Sandia National Labs., Albuquerque, NM 
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(United States). [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract AC04-94AL85000. DAAL-03-91-G- 
0381. (CONF-940846-1: 6. international conference on high 
pressures in semiconductor physics, Vancouver (Canada), 22-24 
Aug 1994). Order Number DE94016556. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Spontaneous ordering of ternary alloys grown on misoriented 
substrates has been of recent interest. Ordering induced band gap 
reduction, and valence band splittings exhibiting novel polarization 
properties have been investigated by theory and experiment. This 
paper discusses polarized photomodulated reflectivity (PR) and 
photoluminescence (PL) studies of MOCVD grown InGaP2 epilay- 
ers lattice-matched to a GaAs substrate. These structures were 
grown on a (001) face with a niisorientation of two degrees along 
<110>. The high degree of ordering has enabled us to accurately 
measure the crystal field splitting and additional structure not re- 
ported in the PR spectra. For the electric field E parallel to [110] 
two features in the PR spectra are seen; for E ||[110], however, 
additional features are observed. Comparison with spectra of disor- 
dered samples of the same alloy composition has enabled a 
determination of the band gap reduction due to ordering. 
Linewidths of the PR peaks are approximately 5-10 meV which 
has enabled us to study them in detail as a function of hydrostatic 
pressure at cryogenic temperatures. The pressure dependence is 
slightly sublinear with the first order term of 8-9 meV/kbar for pres- 
sures well below the |-X crossover. Also observed is the indirect 
level crossing which occurs under pressure at about 40-kbar. A 
comparison of PR lineshapes at 1-bar is also presented at several 
commonly used experimental temperatures. Data indicate a sub- 
stantial change in PR lineshapes, showing that interpretation of 
reflectivity data for these samples must be handled carefully. 


30405 (SAND-—94-1926C) The role of high pressure in the 
study and applications of the ferroelectric polymer polyvinyli- 
dene fluoride and its copolymers. Samara, G.A. (Sandia 
National Labs., Albuquerque, NM (United States)); Graham, R.A.; 
Bauer, F. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9407105-1: 8. 
international symposium on electrets, Paris (France), 12 Jul 1994). 
Order Number DE94015742. Source: OSTI; NTIS; GPO Dep. 
Effects of frequency, temperature and hydrostatic pressure on di- 
electric properties, molecular relaxations, and phase transitions of 
PVDF and a copolymer with 30 mol % trifluoroethylene are dis- 
cussed. Pressure causes large slowing down of the 6 molecular 
relaxations as well as large increases in the, ferroelectric transition 
temperatures and melting points, but the magnitudes of the effects 
are different for the different transitions. These effects can be un- 
derstood in terms of pressure-induced hindrance of the molecular 
motions and/or reorientations. A unique application of these poly- 
mers as time-resolved dynamic stress gauges based on PVDF 
Studies under very high pressure shock compression is discussed. 


30406 (SAND-94-1929C) Spectroscopic studies of glass 
structure. Brow, R.K. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9407112-1: Kreidl symposium, Malbun (Liechtenstein), 3-8 Jul 
1994). Order Number DE94016551. Source: OSTI; NTIS; GPO 
Dep. 

Today’s understanding of the molecular-level structure of inor- 
ganic glasses has been transformed by the availability of a wide 
range of sensitive spectroscopic probes. Today we can relate glass 
composition to quantitative distributions of glass-forming cations 
and to changes in oxygen bonding and modifying cation 
geometries. Future spectroscopic studies will result in improved de- 
scriptions of anion and cation geometries and should provide glass 
scientists with the capability to optimize atomic arrangements for 
specific optical, electrical, and thermal properties. 


30407 


(SAND-94-2035C) A test of the Arrhenius extrapola- 
tion assumption for a nitrile rubber. Gillen, K.T.; Wise, J.; 
Clough, R.L. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9409181-2: 19. 
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Department of Energy conference on compatibility, aging and ser- 
vice life, Los Alamos, NM (United States), 28-30 Sep 1994). Order 
Number DE94017337. Source: OSTI; NTIS; GPO Dep. 

The Arrhenius relation predicts a linear relation between log of 
time to property change and inverse absolute temperature, with the 
Arrhenius activation energy Ea given from the slope. For a nitrile 
rubber, Arrhenius behavior is observed for elongation vs air-oven 
aging temperature, with a E, of 22 kcal/mol. Confidence in extrap- 
olation to low temperatures can be increased by measuring oxygen 
consumption. From 95 to 52 C, the E, for oxygen consumption is 
identical to that for elongation; however, below 52 C, the E, for 
oxygen consumption drops slightly to 18 kcal/mol, indicating that 
the extrapolation assumption probably overestimates the tensile 
property lifetime by a factor of about 2 at 23 C. 


30408 (UCRL-53868-93, pp. 3.3-3.6) Fiber optic transceiver 
for interfacing digital superconducting electronics. Morse, J.D.; 
McCammon, K.G. Lawrence Livermore National Lab., CA (United 
States). May 1994. In Engineering research, development and 
technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OST]; NTIS; INIS. 

The authors have conducted low temperature experiments to 
characterize the performance of high speed photodetectors and 
LiNbO; optical modulators in cryogenic environments down to 
4.2K. Specific parameters quantified from this study include band- 
width, responsivity, Vx (half wave voltage), optical loss, and 
package stability. Metal-semiconductor-metal photodiodes fabri- 
cated from GaAs and InGaAs have been characterized. Results 
demonstrate that both the responsivity and bandwidth depend on 
temperature. Several Mach-Zehnder modulator designs were 
tested over the dc to > 20-GHz range. These results demonstrate 
the performance of LiNbO; modulators at cryogenic temperatures, 
and enable the design of high-sensitivity data links. The experi- 
mental results are coupled with optical data link analysis to 
estimate the performance of transmit and receive modules in cryo- 
genic systems. This provides further insight into the critical issues 
associated with the integration of optoelectronic networks with su- 
perconducting signal-processing circuits. 


30409 (UCRL-53868-93, pp. 5.1-5.3) Simulation of 
nanometer-scale plasticity in silica glass. Glosli, J.N.; Boercker, 
D.B.; Belak, J.; Stowers, |.F. Lawrence Livermore National Lab., 
CA (United States). May 1994. In Engineering research, develop- 
ment and technology: Thrust area report, FY93. 232p. Order 
Number DE94014210. Source: OSTI; NTIS; INIS. 

The authors applied their molecular dynamics model of fabrica- 
tion processes to the examination of mechanisms _ for 
nanometer-scale plasticity and damage initiation in silica glass. Two 
types of computer experiments were carried out: (1) the identifica- 
tion of a smooth silica surface by a sharp diamond-like tool, and (2) 
the propagation of a crack into a notched silica surface. The inden- 
tation simulations indicate that the strength of the silica surface is 
dominated by the elastic properties, and several nanometer-scale 
mechanisms of plasticity were identified. The critical stress for 
crack propagation was found to be in reasonable agreement with 
experiment, and a novel stick-slip phenomenon was observed. 


30410 (UCRL-53868-93, pp. 5.5-5.8) Mechanical characterl- 
zation of copper-diamond composites. Kerns, J.A.; Makowiecki, 
D.M. Lawrence Livermore National Lab., CA (United States). May 
1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

The main goals of this project were to measure the tensile prop- 
erties of a copper-diamond composite (CDC) material and to 
demonstrate that a grinding wheel could be manufactured using 
the CDC material as the abrasive. Tensile properties have been 
measured with limited success because of the high failure rate in 
manufacturing the dog bone test specimens. The basic conclusion 
of the tensile test is that this material has low ductility and, there- 
fore, the failure mechanism, is not brittle. The second conclusion is 
that a grinding wheel made using the CDC material is possible. Fi- 
nally, this project has led to the development of a new concept in 
making grinding wheels that is the subject of current research and 
possible technology transfer initiatives. 





30411 (UCRL-53868-93, pp. 6.13-6.15) Cure monitoring of 
polymer matrix composites. Hong, K.C.; Vess, T.M. Lawrence 
Livermore National Lab., CA (United States). May 1994. In Engi- 
neering research, development and technology: Thrust area report, 
FY93. 232p. Order Number DE94014210. Source: OSTI; NTIS; 
INIS. 

In FY-93, the authors continued their work on remote cure moni- 
toring. They demonstrated their on-line Raman scattering technique 
for cyanate ester, a one-component resin. They also applied their 
methods to polymer-matrix fiber-reinforced composite materials. 


30412 (UCRL-JC—114116) Thermodynamic and structural 
characteristics of cement minerals at elevated temperature. 
Bruton, C.J.; Meike, A.; Viani, B.E.; Martin, S.; Phillips, B.L. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
9p. Sponsored by USDOE, Washington, DC (United States);Atomic 
Energy of Canada Ltd., Ottawa, ON (Canada). DOE Contract 
W-7405-ENG-48. (CONF-9309228—12: Focus 93: site characteri- 
zation and model validation, Las Vegas, NV (United States), 26-29 
Sep 1993). Order Number DE94017523. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We have instituted an experimental and including program de- 
signed to elucidate the structural and thermodynamic response of 
cement minerals to elevated temperature. Components of the pro- 
gram involve: (a) synthesis of hydrated Ca-silicates; (b) structural 
analysis of cement phases induced by heating and dehydration/ 
rehydration; (c) mechanistic and thermodynamic descriptions of the 
hydration/dehydration behavior of hydrated Ca-silicates as a func- 
tion of temperature, pressure and relative humidity; (d) study of 
naturally occurring hydrated Ca-silicates; and (e) measurements of 
thermodynamic data for hydrated Ca-silicates. 


30413 (UCRL-JC—116430) Optical properties of silicon 
clusters deposited on the basal plane of graphite. Dinh, L.N.; 
Chase, L.L.; Balooch, M.; Terminello, L.J.; Tench, R.J.; Wooten, F. 
Lawrence Livermore National Lab., CA (United States). Apr 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940411-51: Spring meeting of 
the Materials Research Society, San Francisco, CA (United 
States), 4-8 Apr 1994). Order Number DE94017529. Source: 
OSTI; NTIS; GPO Dep. 

Laser ablation was used to deposit of silicon on highly oriented 
pyrolytic graphite surfaces in an ultra high-vacuum environment 
equipped with Auger electron spectroscopy (AES), scanning tun- 
neling microscopy (STM) and luminescence spectroscopy. For 
deposition of up to several monolayers, post annealing produced 
silicon clusters, whose size distribution was determined vs anneal- 
ing time and temperature using STM. Pure silicon clusters ranging 
from 1 to 10 nm showed no detectable photoluminescence in visi- 
ble range. Exposure to oxygen at 10—® Torr and for up to 8 hours 
showed adsorption on the surface of the clusters without silicon 
oxide formation and no detectable luminescence. Hydrogen termi- 
nation of these clusters was accomplished by exposing them to 
atomic hydrogen beam but did not result in any photolumines- 
cence. Prolonged exposure of these clusters to ambient air, 
however, resulted in strong photoluminescence spectra with color 
ranging from red to greenish-blue depending on average cluster 
size. Auger electron spectra revealed the existence of partially oxi- 
dized silicon clusters. This luminescence could be due to either an 
oxide phase or to changes in electronic structure of the clusters as 
a result of quantum confinement effect. 


30414 (UCRL-JC—118222) Projection Gas immersion Laser 
Doping (P-GILD): A resistless, nanosecond thermal doping/ 
diffusion technology. Weiner, K.H. Lawrence Livermore National 
Lab., CA (United States). 27 Jul 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9408122-3: 2. international rapid thermal processing con- 
ference, Monterey, CA (United States), 13 Aug - 2 sep 1994). 
Order Number DE94016691. Source: OSTI; NTIS; GPO Dep. 
Projection Gas Immersion Laser Doping (P-GILD) is an innova- 
tive doping process that utilizes finely patterned excimer laser light 
to thermally process discreet regions within an integrated circuit. 
By reducing the total temperature cycle to nanoseconds and local- 
izing the thermal energy in depth and area, P-GILD fundamentally 
changes the junction formation process. This paper first reviews 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


the general characteristics of the P-GILD process and equipment. 
Two variations of the technique, melt and non-melt, and their re- 
sulting junction characteristics are then described in detail. The 
combination of the two laser processes along with the simplification 
that a resistless technology brings to the process sequence, en- 
ables efficient fabrication of impurity profiles that are ideal for a 
wide array of transistor applications. 
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Refer also to citation(s) 29040, 29153, 29154, 29155, 29156, 
29171, 29280, 29378, 29467, 29469, 29480, 30263, 30502, 30503, 
30505, 30507, 30511, 30827, 30882, 31945 


30415 (ANL/CHM/CP-82280) XAMath: An XAFS analysis 
package based on Mathematica®. Wasserman, S.R. Argonne 
National Lab., IL (United States). 11 Jul 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9408131-2: 8. international conference on x-ray 
absorption fine structure, Berlin (Germany), 28 Aug - 2 sep 1994). 
Order Number DE94016346. Source: OSTI; NTIS; GPO Dep. 

XAMath is a graphics-based interactive package written with the 
Mathematica® system for the analysis of XAFS data. 
Mathematica® offers the advantage of use on several computer 
platforms, including Unix, IBM Windows, and Macintosh, without 
any modification of the program. The portability and flexibility of 
this software has some cost in speed of execution. 


30416 (ANL/CHM/CP-83879) New water soluble phospho- 
nate and polycarboxylate complexants for enhanced f element 
separations. Nash, K.L.; Rickert, P.G.; Lessmann, E.P.; Mendoza, 
M.D.; Feil, J.F.; Sullivan, J.C. Argonne National Lab., IL (United 
States). [1994]. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940301-— 
40: 207. spring national meeting of the American Chemical Society 
(ACS), San Diego, CA (United States), 13-18 Mar 1994). Order 
Number DE94017082. Source: OSTI; NTIS; GPO Dep. 

While lipophilic extractant molecules and ion exchange polymeric 
materials are clearly essential to efficient separation of metal ions 
by solvent extraction or ion exchange, the most difficult separations 
often could not be accomplished without the use of water soluble 
complexants. This report focuses on recent developments in de- 
sign, synthesis and characterization of phosphonic acid and 
polycarboxylic acid ligands for enhanced f element separations. 
Emphasis is on the basic solution chemistry and crystal structures 
of complexes of the f elements with selected amino-derivatives of 
methanediphosphonic acid and with tetrahydrofuran-2,3,4,5- 
tetracarboxylic acid. The former series of compounds exhibit high 
affinity for lanthanides and actinides in acidic solutions. The latter 
ligand exhibits an unusual (and very useful) “anti-selectivity” for 
uranyl ion in a solvent extraction process, which permits efficient 
separation of uranyl from more radioactive components of nuclear 
wastes. Most of the observed effects can be explained through ex- 
amination of the structure of the ligand, and comparison of the 
spectroscopic and thermodynamic parameters for complexation of 
various metal ions. 


30417 (BARC—1993/E/027) Determination of trace elements 
in plutonium by solvent extraction and ICP - atomic emission 
spectrometry. Patwardhan, A.B. (Bhabha Atomic Research Cen- 
tre, Bombay (India). Fuel Reprocessing Div.); Joshi, M.V.; Kulkarni, 
V.T.; Radhakrishnan; Sumathi, S.; Jacob, Mary. Bhabha Atomic 
Research Centre, Bombay (india). 1993. 16p. Order Number 
DE94634887. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the studies carried out for the determina- 
tion of trace metallic impurities in plutonium solutions. Plutonium is 
separated from the impurity elements by the selective extraction of 
plutonium in tri-butyl-phosphate. The aqueous phase containing the 
impurities is fed to the high temperature source of excitation such 
as inductively coupled argon plasma and the analysis is carried out 
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employing computer controlled multichannel direct reading spec- 
trometer. Based on the above studies a method has been 
standardised for the analysis of sixteen elements in plutonium ox- 
ide/nitrate samples. The relative standard deviation of the method 
for various elements is in the range of + 1-5%. The method offers 
distinct advantages over the conventional carrier distillation tech- 
nique in terms of precision, range and sensitivity. (author). 9 refs., 
1 fig., 3 tabs. 


30418 (DOE/ER/14320-2) New high temperature plasmas 
and sample introduction systems for analytical atomic emis- 
sion and mass spectrometry: Progress report, January 1, 
1994—-December 31, 1994. Montaser, A. George Washington 
Univ., Washington, DC (United States). Office of Sponsored Re- 
search. [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-93ER14320. Order Number 
DE94018580. Source: OSTI; NTIS; GPO Dep. 

This research follows a multifaceted approach, from theory to 
practice, to the investigation and development of novel helium 
plasmas, sample introduction systems, and diagnostic techniques 
for atomic and mass spectrometries. During the period January 
1994 - December 1994, four major sets of challenging research 
programs were addressed that each included a number of discrete 
but complementary projects: (1) The first program is concerned 
with fundamental and analytical investigations of novel 
atmospheric-pressure helium inductively coupled plasmas (He 
ICPS) that are suitable for the atomization-excitation-ionization of 
elements, especially those possessing high excitation and ioniza- 
tion energies, for the purpose of enhancing sensitivity and 
selectivity of analytical measurements. (2) The second program in- 
cludes simulation and computer modeling of He ICPS. The aim is 
to ease the hunt for new helium plasmas by predicting their struc- 
ture and fundamental and analytical properties, without incurring 
the enormous cost for extensive experimental studies. (3) The third 
program involves spectroscopic imaging and diagnostic studies of 
plasma discharges to instantly visualize their prevailing structures, 
to quantify key fundamental properties, and to verify predictions by 
mathematical models. (4) The fourth program entails investigation 
of new, low-cost sample introduction systems that consume micro- 
to nanoliter quantity of sample solution in plasma spectrometries. A 
portion of this research involves development and applications of 
novel diagnostic techniques suitable for probing key fundamental 
properties of aerosol prior to and after injection into high- 
temperature plasmas. These efforts, still in progress, collectively 
offer promise of solving singularly difficult analytical problems that 
either exist now or are likely to arise in the future in the various 
fields of energy generation, environmental pollution, material sci- 
ence, biomedicine and nutrition. 


30419 (DOE/EW/53023-T5, pp. 163-170) Selective complex- 
ation of the uranyl ion using modified polymeric supports. 
Roundhill, D.M. Tulane Univ., New Orleans, LA (United States). 
Center for Bioenvironmental Research; Xavier Univ. of Louisiana, 
New Orleans, LA (United States). [1993]. In Hazardous materials in 
aquatic environments of the Mississippi River Basin: Annual tech- 
nical report, 30 December 1992-29 December 1993. 175p. Order 
Number DE94010677. Source: OSTI; NTIS; INIS; GPO Dep. 

We have recently examined the complexation properties of 
aminomethylenebis(phosphonic acids) towards selected trivalent 
metal ions, and have found that they form highly stable complexes 
with these oxophilic metal centers. These metal complexes were 
found resistant to metal ion dissociation in acidic media and 
present in aqueous solution as both 1:1 and 1:2 (metal ion:ligand, 
M:L) species. The uranyl ion, although structurally different from 
simple M* ions because of its linear geometry, possesses a simi- 
lar +3 to +4 charge at the metal center. Because of the high 
positive charge on uranium in the ion UO,**, and because of the 
potential capacity of the axial oxygens on this ion to form in- 
tramolecular hydrogen bonds with a proton on the ligand, there is a 
good possibility that the uranyl ion will form stable com- 
plexes having 1:1,1:2 and 1:3 (M:L) stoichometries with 
aminomethylenebis(phosphonates) as ligand. There is considerable 
precedent that a phosphonate group will form strong complexes 
with the UO>2,2* ion, and there is the additional possibility that the 
amino moiety on these ligands will provide further selectivity for 
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complexation via hydrogen bonding. Furthermore, these ligands are 
simple and inexpensive to synthesize, thus making them potentially 
useful for application in large scale batch separation processes. To 
test these concepts, we have measured the stability and protona- 
tion constants of the different complexes formed in aqueous 
solution. From this data we can evaluate the potential for com- 
pounds of this type to be useful as uranyl ion sequestering agents. 


30420 (INIS-AR-072) Study of alr pollution in Buenos 
Aires using neutron activation analysis and X-ray fluores- 
cence. Pia, R.R. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Gerencia de Radioisotopos y Radiaciones); 
Tafuri, V.; Custo, G.S. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Radioisotopos y Radia- 
ciones. 1993. 2p. (In Spanish). (CONF-9311230—-: 1. National 
sessions; 6. Regional sessions on the environment, La Plata (Ar- 
gentina), 8-11 Nov 1993). Order Number DE94634877. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. AIR POLLUTION/neutron activation analy- 
sis; AIR POLLUTION/x-ray fluorescence analysis; ARGENTINA; 
AUTOMOBILES; COMBUSTION PRODUCTS; EXHAUST GASES 


30421 (INIS-BR-3396) Pb/Pb isochron ages and Pb isotope 
geochemistry of Bambui Group carbonate rocks from the 
southern portion of the Sao Francisco Basin. Babinski, M. Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1993. 152p. (In Portuguese). Order Number DE94636022. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This study involves the establishment of chemical and analytical 
procedure for Pb/Pb dating of Neo proterozoic carbonate rocks and 
their application to obtaining isochron ages of Bambui Group rocks 
from the southern portion of the Sao Francisco Basin, Minas 
Gerais State. The Pb isotopic compositions and U and Pb concen- 
trations determined on more than 90 samples (~ 600 analyses) 
from Sete Lagoas do Jacare formations, Bambui Group, from dif- 
ferent parts of the basin, showed four distinct types of Pb, here 
called types |, Il, Ill and IV. Type | Pb was found in samples with 
low Pb concentrations and relatively high U concentrations. Type II 
Pb is present in samples with relatively high Pb concentrations and 
low U concentrations it is non-radiogenic crustal Pb. Type lil Pb is 
also found in samples with high Pb concentrations and low U con- 
centrations but it is radiogenic crustal Pb. Type IV Pb occurs in 
samples with U/Pb ratios lower than 1 and is intermediate in com- 
position between Type Ill and Type | Pb. According to the data 
presented in this paper it is suggested that carbonate rocks from 
Sete Lagoas Formations were deposited before 686+69 Ma. 
Rocks from the Lagoa do Jacare Formation, contained only Type II 
Pb, which does not permit determination of a Pb/Pb age. During 
the interval from 690 to 500 Ma, the Pb isotope system of the car- 
bonate rocks from the Sao Francisco Basin was disturbed, and in 
some areas it was totally reset. The imprecise U/Pb ages of 550- 
600 Ma obtained from some of the carbonate rocks reflect this 
disturbance. The ages determined in this study are in agreement 
with most of the published ages of the tectonism from the Brasil- 
iano fold belts marginal to Sao Francisco Craton, showing that the 
isotopic systems of Sao Francisco Basin rocks were largely af- 
fected by brasiliano tectonism. (author). 


30422 (INIS-JP-019, pp. 115-121) Carbon and hydrogen 
isotope ratios of bacterial methane and Its formation mecha- 
nism. Sugimoto, A. (Kyoto Univ, Otsu, Shiga (Japan). Center for 
Ecological Research); Wada, E. Waseda Univ., Tokyo (Japan). 
1993. 793p. (CONF-9203300-: International symposium on global 
change (IGBP), Tokyo (Japan), 27-29 Mar 1992). In Proceedings: 
international symposium on global change (IGBP). Order Number 
DE94765351. Source: OSTI; NTIS; INIS. 

Anaerobic incubations of paddy soil collected from Konosu, 
Japan, were carried out for 10 weeks to clarify the general princi- 
ples that govern the variation of carbon isotopic composition of 
bacterial methane from freshwater areas. The 6'°C value of 
produced CH, was highly variable ranging from -60 to -33%, corre- 
sponding to change in its formation pathways: acetate fermentation 
and CO2/H2 reduction. The 6'°C value of CH, from CO2/H2 was 
estimated as -77 to -60%, adopting 45% of 5'°C difference be- 
tween the CH, and its source CO,. The 5'°C value of methyl 





carbon of acetate accumulated with addition of inhibitor for 
methanogenesis ranged from -43 to -30%, which was considered 
with the &'C value of CH, from acetate. Variability of CH, 61°C 
resulted from the difference in contribution of each biological pro- 
cess. It was demonstrated that 6'SC value of methane was a 
useful indicator for assessing the contribution of each process in 
wetlands and paddy fields. (author). 


30423 (INIS-JP-019, pp. 298-304) Vertical transport of or- 
ganic matter in the various oceanic areas. Handa, Nobuhiko 
(Nagoya Univ. (Japan). Water Research Inst.); Hayakawa, 
Kazuhide. Waseda Univ., Tokyo (Japan). 1993. 793p. (CONF- 
9203300—: International symposium on global change (IGBP), 
Tokyo (Japan), 27-29 Mar 1992). In Proceedings: international 
symposium on global change (IGBP). Order Number 
DE94765351. Source: OSTI; NTIS; INIS. 

Organic matter produced by the photosynthesis of the phyto- 
plankton is removed from the euphotic layer to the underlying 
waters by sinking of the particles consisting of both marine snow 
and fecal pellet. Phytoplankton bloom always enhances the vertical 
flux of organic matter from the subsurface to deep waters. Turbidity 
current is another factor to govern the vertical flux of organic car- 
bon especially in the continental sheif to its slope areas. However, 
no information are available to distinguish the organic materials 
from these two sources. Stable carbon isotope ratio and fatty acid 
composition give most promising informations to diagnose the 
physiological state of the phytoplankton which is one of the source 
of the organic materials of the sinking particle, because of the ex- 
tensive variations of the 6'°C of the phytoplankton cellular organic 
matter and fatty acid composition due to the phytoplankton growth 
rate (O'Leary, 1981; Morris et al., 1985). A'*C of the organic mat- 
ter of the sinking particle will provide an information as to how 
much organic materials are derived from the phytoplankton growing 
in the surface and subsurface waters and/or from the resuspended 
particles of the surface sediment in the continental shelf and its 
slope areas. Recently we analyzed various samples of the sinking 
particles collected from the coastal areas of the Antarctica and off 
Hokkaido, Japan for fatty acids and found that ratios as biomarker 
to diagnose these growth phases of the phytoplankton growing in 
the surface to subsurface waters. Thus, we intend to report here 
these data obtained. (J.P.N.). 


30424 (INIS-JP—019, pp. 648-653) Monsoon records in In- 
dian corals. Chakraborty, S. (Physical Research Lab., Ahmedabad 
(India)); Ramesh, R. Waseda Univ., Tokyo (Japan). 1993. 793p. 
(CONF-9203300—: International symposium on global change 
(IGBP), Tokyo (Japan), 27-29 Mar 1992). In Proceedings: interna- 
tional symposium on global change (IGBP). Order Number 
DE94765351. Source: OSTI; NTIS; INIS. 

Indian corals that produce annual density bands record the re- 
duction in SST induced by the monsoon winds in the form of an 
increase in the 6'°O. Therefore they can serve as proxy high reso- 
lution records of the monsoon variations in the past few centuries. 
Branching corals in the Lakshadweep region grow at the rate of 4 
to 8 cm per year and are major producers of CaCO3 and this must 
be take into account in the global carbon budget. (J.P.N.). 


30425 (INIS-mf—13903, pp. 21) Chemical vapor deposition 
methods for the preparation of radioactively doped thin films. 
Paz, M. (A.D.A, P.O.B 2250, Haifa (Israel)). Israel Association for 
Crystal Growth, Rehovot (israel). Nov 1993. 56p. (CONF-9311228— 
: 1993 annual conference of the Israel a-sociation for crystal 
growth, Rehovot (Israel), 16 Nov 1993). In The 1993 annual con- 
ference of the Israeli association for crystal growth. Order Number 
DE94633510. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THIN FILMS/tracer techniques; CHEMI- 
CAL VAPOR DEPOSITION; CRYSTAL DOPING 


30426 (INIS-mf—13912, pp. 50) Neutron shielding by H20O in 
clay minerals - an explanation for °° Ar deficit in irradiated clay 
fractions. Kapusta, Y. (Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Geological Survey of Israel); Steinitz, G.; Kot- 
larsky, P. Israel Geological Society, Jerusalem (Israel). Feb 1994. 
143p. (CONF-940293—: Israel Geological Society annual meeting 
1994, Ginosar (Israel), 28 Feb - 2 mar 1994). In /srael Geological 
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Society annual meeting 1994. Order Number DE94633511. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CLAYS/isotope dating; ARGON 39; AR- 
GON 40; CLAYS; ISOTOPE RATIO; NEUTRON ACTIVATION 
ANALYSIS 


30427 (INIS-mf—13912, pp. 95) Isotopic differences between 
bones of different periods: Climatic of diagenetic changes. 
Sahack-Gross, R. (Hebrew Univ., Jerusalem (Israel)); Tchernov, E.; 
Kolodny, Y.; Luz, B. Israel Geological Society, Jerusalem (Israel). 
Feb 1994. 143p. (CONF-940293-—: Israel Geological Society annual 
meeting 1994, Ginosar (Israel), 28 Feb - 2 mar 1994). In /Israe/ Ge- 
ological Society annual meeting 1994. Order Number 
DE94633511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CLIMATIC CHANGE/paleoclimatology; 
CARBON 13; PALEOCLIMATOLOGY; DIAGENESIS; FOSSILS 


30428 (INIS-mf-13912, pp. 120) Chlorine 36 and carbon 14 
measurements of brines and fresh water in the Dead Sea area, 
Israel. Yechieli, Y. (Weizmann Inst. of Science, Rehovoth (Israel)); 
Ronen, D.; Kaufman, A.; Carmi, |. Israel Geological Society, 
Jerusalem (Israel). Feb 1994. 143p. (CONF-940293-: Israel Geo- 
logical Society annual meeting 1994, Ginosar (Israel), 28 Feb - 2 
mar 1994). In Israel Geological Society annual meeting 1994. Or- 
der Number DE94633511. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. DEAD SEA/age estimation; CARBON 14; 
CHLORINE 36 


30429 (KFK-5315) Characterization of polycyclic hydrocar- 
bons and their derivatives with dynamic secondary 
mass spectrometry (SIMS). Faude, F.; Goschnick, J. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF); Kernforschungszentrum (Karlsruhe GmbH 
(Germany). Inst. fuer Radiochemie. Mar 1994. 18p. (in German). 
Order Number DE94794250. Source: OSTI; NTIS (US Sales Only). 
Organic compounds in the surface region of aerosol particles are 
of particular interest for scavenging processes of aerosols in the 
air. Their environmental influence exceeds the own toxicity because 
additionally their hydrophobicity interferes with the water up-take of 
the aerosol particles resulting in reduced scavenging and enhanced 
respiration of particulate pollutants. As a consequence of their sur- 
face residence the probability of chemical conversions is high due 
to photostimulated processes or reactions with anthropogenic 
gases of the ambient atmosphere. The knowledge about homoge- 
neous reactions of gaseous organic components is substantial. 
However, heterogeneous reactions of organic compounds within 
aerosols of the polluted atmosphere are largely unkown. Only de- 
composition of volatile compounds with different substrates has 
been studied so far in atmospheric model reactions, but the prod- 
ucts, the reaction mechanisms and the dependence on reaction 
conditions in the anthropogenic atmosphere are not known. (orig.) 


30430 (LA-UR-94-2440) Active neutron multiplicity analy- 
sis and Monte Carlo calculations. Krick, M.S. (Los Alamos 
National Lab., NM (United States)); Ensslin, N.; Langner, D.G.; 
Miller, M.C.; Siebelist, R.; Stewart, J.E.; Ceo, R.N.; May, P.K.; 
Collins, L.L. Jr. Los Alamos National Lab., NM (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940748-63: Insti- 
tute of Nuclear Materials Management annual meeting, Naples, FL 
(United States), 17-20 Jul 1994). Order Number DE94016178. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Active neutron multiplicity measurements of high-enrichment ura- 
nium metal and oxide samples have been made at Los Alamos and 
Y-12. The data from the measurements of standards at Los Alamos 
were analyzed to obtain values for neutron multiplication and 
source-sample coupling. These results are compared to equivalent 
results obtained from Monte Carlo calculations. An approximate re- 
lationship between coupling and multiplication is derived and used 
to correct doubles rates for multiplication and coupling. The utility 
of singles counting for uranium samples is also examined. 


30431 (NAHRES—18) The significance of hair mineral anal- 
ysis as a means for assessing internal body burdens of 
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environmental pollutants: Report on an IAEA co-ordinated re- 
search programme. International Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1993. 315p. Order Number DE94633512. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In recent years there has been a considerable growth of interest 
in problems of environmental pollution from industrial and agricul- 
tural substances and the harmful impact of such pollution on 
human health. There has been an increasing interest in using hair 
mineral analysis for biological monitoring of human population ex- 
posure to environmental mineral pollutants. This is because hair 
has some ideal attributes for such purposes. It can be collected by 
simple, non-invasive methods, and is easily sampled and stored. 
Concentrations of most of the toxic trace elements, i.e. mercury 
and lead, in scalp hair are at least an order of magnitude higher 
than those in body fluids or other easily accessible tissues. In addi- 
tion, mineral elements in hair can easily be determined with good 
precision and sensitivity by nuclear as well as conventional meth- 
ods of chemical analysis. Despite these apparent advantages of 
using hair as a biomonitor, serious uncertainty existed, and to 
some extent still exist, as to the meaningful interpretation of human 
hair mineral data in environmental health studies. The Co-ordinated 
Research Programme (CRP), which is the subject of this report, 
has attempted to tackle this problem by promoting a variety of 
studies (as distinct from routine monitoring) to investigate the quan- 
titative relationships between internal body burdens of a number of 
elements of environmental health significance and their respective 
concentrations in hair. Refs, figs and tabs. 


30432 (NAHRES—18, pp. 5-26) Study of relationships be- 


tween micro element contents of human hair and other tissues 
in connection with environmental contamination and some 
diseases. Bacso, J. (Hungarian Academy of Sciences, Debrecen 
(Hungary). Inst. of Nuclear Research); Balazs, D.; Uzonyi, |.; 
Lusztig, G.; Szigety, |. international Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1993. In The significance of hair mineral analysis as a 


means for assessing internal body burdens of environmental pollu- 
tants: Report of an IAEA co-ordinated research programme. 315p. 
Order Number DE94633512. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is desirable to have a non-invasive method for continuous con- 
trol of intake of environmental pollutants into human body. The 
physiological properties of human hair ensures a continuous record 
of biological occurrences in hair. The measurement of toxic heavy 
metal concentrations in human hair made it possible to control the 
full intake, if the toxic metal concentration in hair reflects the full 
body burden of toxic metals. Autopsy samples (hair, bone, brain, 
kidney, liver and lung) were collected from 56 deceased. A uniform 
sample preparation procedure was followed. The determination of 
As, Cd, Cu, Hg, Pb, Se, Zn, P, S, Cl, K, Ca, Mn, Fe, Ni, Br, Rb, 
Sr, Zr, Mo was carried out in all samples by XRF. The data 
obtained was evaluated by different statistical methods and correla- 
tions and tendencies were established between trace elements in 
hair and organs. From the results obtained it can be concluded 
that hair analysis can reflect the body burden of toxic element only 
for the period of formation of hair involved into analysis. (author). 7 
refs, 10 figs, 2 tabs. 


30433 (NAHRES-18, pp. 27-50) Study on correlation of 
trace elements in human hair and internal organs by nuclear 
methods. Cheng Yuandi (Academia Sinica, Shanghai, SH (China). 
Shanghai Inst. of Nuclear Research); Zhuang Guisun; Zhang 
Yuanxun. International Atomic Energy Agency, Vienna (Austria). 
Section of Nutritional and Health-Related Environmental Studies. 
1993. In The significance of hair mineral analysis as a means for 
assessing internal body burdens of environmental pollutants: Re- 
port of an IAEA co-ordinated research programme. 315p. Order 
Number DE94633512. Source: OSTI; NTIS (US Sales Only); INIS. 

Autopsy samples from 24 human males, aged 35-60 years were 
collected from Shanghai, People’s Republic of China, to study pos- 
sible relationships between the trace element content in hair and 
internal tissues. Sampies of hair, kidney-cortex and lung were col- 
lected and analyzed. A radiochemical neutron activation analysis 
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(RNAA) procedure was developed based on a simple group extrac- 
tion scheme using zinc-diethyl dithiocarbamate and methyl-isobuty| 
ketone-iodide. The trace elements As, Cd, Hg, Cu and Zn were 
measured following this procedure. In addition, the elements Se, 
Na, Mg, Cl, Br, S, Cr, Co, and Rb were determined using instru- 
mental neutron activation analysis (INAA). The reliability of the 
analytical procedures were checked analyzing several biological 
reference materials, such as IAEA-H-8 Horse Kidney, NBS-SRM- 
1573 Tomato Leaves and NIES-5 Human Hair. The results showed 
a larger concentration variability for As, Cd and Hg than for Cu, Se 
and Zn. Some significant positive correlations were found for some 
elements among different tissues. (author). 15 refs, 22 figs, 4 tabs. 


30434 (NAHRES—-18, pp. 51-56) Metabolic deposition of 
trace elements into the hair and other tissues: An animal 
model. Katz, S.Z. (Rutgers the State Univ., Camden, NJ (United 
States). Dept. of Chemistry); Chatt, A. International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1993. In The significance of hair mineral 
analysis as a means for assessing internal body burdens of envi- 
ronmental pollutants: Report of an IAEA co-ordinated research 
programme. 315p. Order Number DE94633512. Source: OST]; 
NTIS (US Sales Only); INIS. 

This report contains results on the distribution of cadmium and 
selenium in some tissues and organs of guinea pigs brought to a 
mild state of systemic intoxication by chronic, low-dose exposure to 
these element. (author). 4 tabs. 


30435 (NAHRES—18, pp. 57-64) Relationship between trace 
element content in human organs and hair. Kinova, L. (Byigar- 
ska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena 
Izsledvaniya i Yadrena Energetika). International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1993. In The significance of hair mineral 
analysis as a means for assessing internal body burdens of envi- 
ronmental pollutants: Report of an IAEA co-ordinated research 
programme. 315p. Order Number DE94633512. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Autopsy samples from 22 clinically healthy human males be- 
tween the ages of 20 to 52 were collected from Bulgaria for the 
investigation of possible correlations between trace elements in 
hair and body organs. Samples of heart, spleen, liver, kidney, and 
hair were analyzed by neutron activation analysis to determine 
trace element concentrations. Statistical analysis of the data did 
not indicate any significant correlations between elemental concen- 
trations in hair and internal organs, probably due to the limited 
number of available samples. However, lower than normal sele- 
nium concentrations were found in the organ samples, indicating 
possible selenium deficiency. (author). 6 refs, 4 tabs. 


30436 (NAHRES-18, pp. 65-80) The significance of mineral 
pollutants in hair for the assessment of the body burden and 
the concentration in the critical organs in laboratory animals. 
Kollmer, W.E. (Geselischaft fuer Strahlen und Umweltforschung 
mbH, Muenchen, Neuherberg (Germany). Inst. fuer Strahlenbiolo- 
gie). International Atomic Energy Agency, Vienna (Austria). Section 
of Nutritional and Health-Related Environmental Studies. 1993. In 
The significance of hair mineral analysis as a means for assessing 
internal body burdens of environmental pollutants: Report of an 
IAEA co-ordinated research programme. 315p. Order Number 
DE94633512. Source: OSTI; NTIS (US Sales Only); INIS. 

If the content of an element in hair of an individual is used for 
the assessment of health risk of that person it is of special impor- 
tance to know if the hair analytical data reflect the body burden or 
the content of the organ or tissues at risk. Ideally the content in 
hair should rise and fall in parallel to an increase or decrease of 
the body burden or the content in the critical organs. It was the aim 
of this project to study the transfer of Hg, methyl-mercury and Zn 
to hair and to compare it with the levels simultaneously observed 
in the total body and the relevant organs under controlled experi- 
mental conditions in an animal model. In addition, a similar study 
on As and the analyses of two experiments of a long term study on 
Cd exposure were also included. 11 refs, 3 figs, 4 tabs. 


30437 (NAHRES-18, pp. 81-85) Hair as an indicator of the 
body burden of metals in relation to age. Kostial, K. (Zagreb 





Univ., Zagreb (Yugoslavia). Inst. for Medical Research and Occu- 
pational Health). International Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1993. In The significance of hair mineral analysis as a 
means for assessing internal body burdens of environmental pollu- 
tants: Report of an IAEA co-ordinated research programme. 315p. 
Order Number DE94633512. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Many factors influencing metal deposition in hair are still un- 
known. Animal experiments were performed to obtain data on the 
mechanism of transfer of elements into hair and to estimate 
whether hair retention is influenced by age, sex and chelating 
agent treatment. Experiments were performed on albino rats (Wis- 
tar strain) of different age and sex. Whole body hair (skin included) 
and organ retention of various elements was determined at differ- 
ent periods of time after intraperitoneal administration of the 
radioactive isotopes '™Cd, 2Hg, 54Mn, *°Fe, ©Zn, '4'Ce, 
137Cs, 2°3Pb and ®5Sr. In some experiments DTPA was used for 
reducing body retention of ©"Cd and '4'Ce and DMPS for reduc- 
ing 2°3Hg retention. Results show that hair and organ retention of 
elements in rats varies with age, sex and chelation treatment and 
such changes are specific for each element and can not be gener- 
alized. Age as a factor influencing hair retention of metals is likely 
to be more important for some elements than for others. In kinetic 
studies we found that due to differences in element distribution and 
kinetics, the relationship between hair and organ retention at vari- 
ous time intervals varies both with age and the element concerned. 
Sex influences not only hair but also metal retention and distribu- 
tion in other organs. (author). 4 refs. 


30438 (NAHRES—18, pp. 87-99) Correlation among multi- 
elemental concentrations in liver, kidney and hair of humans. 
Matsubara, J. (Tokyo Univ., Tokyo (Japan). School of Medicine); 
Sato, T.; Ohomori, S. International Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1993. In The significance of hair mineral analysis as a 
means for assessing internal body burdens of environmental pollu- 
tants: Report of an IAEA co-ordinated research programme. 315p. 
Order Number DE94633512. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The analysis of several autopsy specimens carried out by INAA 
and ICP enabled us to perform multivariate analysis of data on 
multi-elemental distributions in human organs. Multi-elemental 
correlations were studied by factorial analysis of data on multi- 
elemental concentrations in liver or kidneys. The results indicate 
that Zn, Cd and Mn behaved in similar form while Fe has an oppo- 
site conduct. Among eleven autopsy subjects, one having extreme 
factor scores, a significant abnormal multi-elemental distributions in 
liver and kidney, with higher Zn, Cd and Cu and lower Fe concen- 
tration were detected. A correlation was observed only for Hg and 
Se in hair and liver and hair and kidney. This fact would mean that 
metal distribution in hair can not always reflect the metal distribu- 
tion in organs specifically. However, a shift of multi-elemental 
distribution profile in hair has very significant meaning as the pro- 
file reflects overall mineral unbalance in organs and possibly in the 
whole body. The values obtained by INAA and ICP were checked 
for accuracy and precision. In general, the analytical data obtained 
by both techniques agree quite well as confirmed by the analysis 
of reference materials. (author). 2 refs, 10 figs, 6 tabs. 


30439 (NAHRES—18, pp. 101-116) Deposition of heavy met- 
als in rat hair and organs using radiotracers. Tykva, R. 
(Czechoslovak Academy of Science, Prague (Czech Republic). 
Inst. of Organic Chemistry and Biochemistry); Votruba, |.; Vesely, 
J.; Merta, A.; Hanzlik, J. International Atomic Energy Agency, 
Vienna (Austria). Section of Nutritional and Health-Related Environ- 
mental Studies. 1993. In The significance of hair mineral analysis 
as a means for assessing internal body burdens of environmental 
pollutants: Report of an IAEA co-ordinated research programme. 
315p. Order Number DE94633512. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The basic scope of this Project consisted in the investigation of 
binding of individual radiometals to soluble proteins isolated form 
rat hair, epidermis, blood plasma, kidney and liver and in the study 
of putative specific transport proteins. Several types of substances, 
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labelled with 2'°Pb, 2°SHg or 1°Cd, were administered to adult 
Wistar A male rats kept in metabolic cages. The protein extract 
was subject to PAGE in the presence of SDS. It was found that 
lead, mercury and cadmium is tightly bound to soluble proteins 
from fair, plasma and tissues. The *'°Pb distribution patterns in 


proteins were estimated. Lead in hair has high affinity towards 
sulphur-rich proteins, while covalent binding of mercury via sulph- 
hydryl groups corresponds to our analysis. The established and 
verified methods including investigation of binding of different ele- 
ments to proteins without radiotracers represents a reliable basis 
for further studies. (author). 18 refs, 4 figs, 5 tabs. 


30440 (NAHRES-18, pp. 117-123) On the use of hair 
analysis to assess the influence of exposure to some toxic el- 
ements. Vis, R.D. (Free Univ., Amsterdam (Netherlands). Dept. of 
Physics and Astronomy). International Atomic Energy Agency, 
Vienna (Austria). Section of Nutritional and Health-Related Environ- 
mental Studies. 1993. In The significance of hair mineral analysis 
as a means for assessing internal body burdens of environmental 
pollutants: Report of an IAEA co-ordinated research programme. 
315p. Order Number DE94633512. Source: OSTI; NTIS (US Sales 
Only); INiS. 

The micro PIXE technique is an analytical method capable to 
measure trace element concentration distribution at ppm concen- 
tration level and at um scale. This method opens the possibility to 
measure radial and longitudinal element distribution across and 
along hair samples. The incorporation of Cd and Pb in rat hair has 
been studied using two different analytical techniques, namely mi- 
cro PIXE to measure the radial distribution of these elements 
across the hair root and in a section cut at 3 mm distance from the 
root, and synchrotron radiation X-ray fluorescence (SXRF) to mea- 
sure the distribution of these elements over different protein 
fractions prepared by other CRP participant. Hair samples from 12 
persons were also analyzed with micro PIXE. Inter element effects 
were observed in this case, especially the negative correlation be- 
tween Cu and Zn. Also the data indicate correlations between Zn 
concentration in hair and bone (positive) and hair and liver (nega- 
tive). Cu shows the same behaviour. A large number of hair and 
whole blood samples from a group of school children was also an- 
alyzed. In this data set, it was observed that Pb concentration 
affects other elements. It turned out that Ca and Zn concentrations 
in hair were lower, while Cu values were higher in the samples 
with high Pb values. (author). 8 refs, 2 figs, 1 tab. 


30441 (NAHRES-18, pp. 125-185) Analytical quality as- 
sessment and interpretation of the trace element data 
obtained in the frame of the IAEA Co-ordinated Research Pro- 
gramme on the significance of hair mineral analysis as a 
means for assessing internal body burdens of environmental 
pollutants. Goeij, J.J.M. de (Delft Univ. of Technology, Delft 
(Netherlands). Interfaculty Reactor Inst.); Blaauw, M.; Zegers, C. 
International Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1993. In The 
significance of hair mineral analysis as a means for assessing in- 
ternal body burdens of environmental poilutants: Report of an 
IAEA co-ordinated research programme. 315p. Order Number 
DE94633512. Source: OSTI; NTIS (US Sales Only); INIS. 

At the request of the IAEA, the authors have performed an as- 
sessment of the analytical quality and the interpretation of the trace 
element data obtained within the framework of the IAEA Co- 
ordinated Research Programme (CRP) on The Significance of Hair 
Mineral Analysis as a Means of Assessing Internal Body Burdens 
of Environmental Pollutants. In this CRP research groups from vari- 
ous countries participated, using different analytical procedures, 
based on NAA, XRF and AAS. Data have been collected for Zn, 
CU, Pb, Cd, As, Hg, and Se in male human hair, liver, kidney, 
lung, brain, and bone. The samples analyzed originated from 
China, Hungary, Bulgaria, Japan, the former GDR, Sweden and 
Norway. The analytical quality of the data has been assessed on 
basis of the calculated limits of quantitation per trace element de- 
termined, per tissue analyzed and per participant, as well as from 
the trace element values found for reference materials and "blind" 
materials. The analytical quality of the data differs widely, from gen- 
erally good to reasonable (Zn, Cu, and Se) to generally inadequate 
to strongly inadequate (Pb, Cd, As, and Hg). 15 refs, 29 tabs. 
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30442 (NAHRES-19) Applied research on air pollution us- 
ing nuclear-related analytical techniques: Report on the first 
research co-ordination meeting held in Vienna, Austria, 30 
March - 2 April 1993. Intemational Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1994. 278p. (CONF-9303296—: 1. research co-ordination 
meeting on applied research on air pollution using nuclear-reiated 
analytical techniques, Vienna (Austria), 30 Mar - 2 apr 1993). Order 
Number DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

A co-ordinated research programme (CRP) on applied research 
on air pollution using nuclear-related techniques is a global CRP 
which will run from 1992-1996, and will build upon the experience 
gained by the Agency from the laboratory support that it has been 
providing for several years to BAPMoN - the Background Air Pollu- 
tion Monitoring Network programme organized under the auspices 
of the World Meterological Organization. The purpose of this CRP 
is to promote the use of nuclear analytical techniques in air pollu- 
tion studies, e.g. NAA, XFR, and PIXE for the analysis of toxic and 
other trace elements in suspended particulate matter (including air 
filter samples), rainwater and fog-water samples, and in biological 
indicators of air pollution (e.g. lichens and mosses). The main pur- 
poses of the core programme are (i) to support the use of nuclear 
and nuclear-related analytical techniques for practically-oriented re- 
search and monitoring studies on air pollution (ii) to identify major 
sources of air pollution affecting each of the participating countries 
with particular reference to toxic heavy metals, and (iii) to obtain 
comparative data on pollution levels in areas of high pollution (e.g. 
a city centre or a populated area downwind of a large pollution 
source) and low pollution (e.g. rural areas). This document reports 
the discussions held during the first Research Co-ordination Meet- 
ing (RCM) for the CRP which took piace at the IAEA Headquarters 
in Vienna. Refs, figs and tabs. 


30443 (NAHRES—-19, pp. 25-31) Study of air pollution in 
Buenos Aires city using neutron activation analysis and x-ray 
fluorescence. Pla, R.R. (Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Radioisotopos y Radiaciones); Tafuri, V.; 
Custo, G.S. International Atomic Energy Agency, Vienna (Austria). 
Section of Nutritional and Health-Related Environmental Studies. 
1994. (CONF-9303296-—: 1. research co-ordination meeting on ap- 
plied research on air pollution using nuclear-related analytical 
techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In Applied re- 
search on air pollution using nuclear-related analytical techniques: 
Report on the first research co-ordination meeting held in Vienna, 
Austria, 30 March 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

Buenos Aires city and its surroundings, has a huge population 
and very dense traffic. There are many possible pollution sources 
that can be identified, but other characteristics such as weather 
and location counteract some of these sources to the benefit of the 
atmosphere of the city. Although several groups have been work- 
ing on these subjects, there is not enough information about which 
elements are present in Buenos Aires air. The aim of this project is 
to provide information about the elemental profile of the atmos- 
phere of the city and to evaluate and to make an interpretation of 
the obtained data. Both XRF and INAA are going to be used for 
analyzing the air filter samples with the participation of the Meteo- 
rological Service in sampling and interpretation of the results. By 
choosing adequate sampling sites and times, differences between 
day/night, week day/weekend will be looked for. The influence of 
non-leaded petrols will be studied. Some work on air samples was 
done before the beginning of this contract to settle future working 
conditions. Some results from this study are presented only as pre- 
liminary ones. Sampling will begin during this April at two sites with 
different traffic density. For both XRF and NAA suitable standards 
will be prepared. Medium and long lived nuclides are going to be 
analyzed by INAA. Plans for 1993 are given as well as possible col- 
laboration with other groups in the country. (author). 3 refs, 1 tab. 


30444 


(NAHRES—19, pp. 33-45) The study of anthropogenic 
fine particles transported from urban areas to rural and non- 
urban environments using nuclear related techniques. Cohen, 
D.D. (Australian Nuclear Science and Technology Organisation 
(ANSTO), Lucas Heights, NSW (Australia). Accelerator Applica- 
tions); Bailey, G.M.; Martin, J.W.; Crisp, P.T. International Atomic 
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Energy Agency, Vienna (Austria). Section of Nutritional and Health- 
Related Environmental Studies. 1994. (CONF-9303296-: 1. 
research co-ordination meeting on applied research on air pollution 
using nuclear-related analytical techniques, Vienna (Austria), 30 
Mar - 2 apr 1993). In Applied research on air pollution using 
nuclear-related analytical techniques: Report on the first research 
co-ordination meeting held in Vienna, Austria, 30 March - 2 April 
1993. 278p. Order Number DE94633513. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Aerosol particles in the size range less than 2.5 um play an im- 
portant role in pollution studies. They are small enough to lodge in 
lungs and cause health problems, they impair visibility and the 
public's perception of pollution and they are capable of being trans- 
ported over large distances as they do not settle out readily. In this 
report we will describe the large area fine particle network consist- 
ing of 25 cyclone sampling units covering 80,000 square kilometre 
of the state of New South Wales in Australia. The network called 
ASP-Air Sampling Program - collects particles on 25 mm stretched 
Teflon filter papers which are ideal targets for accelerator based 
lon Beam Analysis (IBA). We will discuss the four IBA techniques, 
PIXE, PIGME, PESA and RBS used simultaneously on the acceler- 
ator at ANSTO and present some of the early results of the 
Co-operative Research Programme. (author). 7 refs, 8 figs, 1 tab. 


30445 (NAHRES-19, pp. 47-57) Background air pollution 
studies in urban and rural areas of Bangladesh using nuclear- 
related analytical techniques. Khan, A.H. (Atomic Energy Centre, 
Dacca (Bangladesh)); Khaliquzzaman, M.; Tarafdar, S.A.; Biswas, 
S.K.; Islam, A. International Atomic Energy Agency, Vienna (Aus- 
tria). Section of Nutritional and Health-Related Environmental 
Studies. 1994. (CONF-9303296-: 1. research co-ordination meet- 
ing on applied research on air pollution using nuclear-related 
analytical techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In 
Applied research on air pollution using nuclear-related analytical 
techniques: Report on the first research co-ordination meeting held 
in Vienna, Austria, 30 March - 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

The trace element constituents of aerosols such as Hg, Pb, Cd, 
Se, As, Cu, Zn, Cr, V, etc. are permanent pollutants affecting the 
biosphere and the general ecosystem. The measurements of these 
elements collected on air filters, in rainwater, and also in some 
bioindicators such as moss and lichen, can yield very significant in- 
formation on the origin, transport, removal and deposition of these 
pollutants. A set of sensitive and precise nuclear-related and chem- 
ical methods such as PIXE, EDXRF, FAAS and DPASV have, 
therefore, been developed and applied to analyze a number of 
trace and minor elements in air particulates, coal fly ash, plant ma- 
terials, moss and water. Further analytical developments would 
include INAA and TRXRF. Some of the results from air particulates 
(integral), coal fly ash and moss analyses are presented to illus- 
trate the experience level of the Laboratory. A core programme of 
study on the trace element composition of aerosols from urban and 
rural atmosphere in Bangladesh has been planned for implementa- 
tion within the framework of this CRP. 10 refs, 1 fig., 5 tabs. 


30446 (NAHRES-19, pp. 59-77) Regional and global atmo- 
spheric aerosol studies using the "Gent” stacked filter unit 
sampler and other aerosol collectors, with multi-elemental 
analysis of the samples by nuclear-related analytical tech- 
niques. Maenhaut, W. (Ghent Univ., Gent (Belgium). Inst. for 
Nuclear Sciences); Francois, F.; Salma, |.; Cafmeyer, J.; Gilot, C. 
International Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9303296—: 1. research co-ordination meeting on applied re- 
search on air pollution using nuclear-related analytical techniques, 
Vienna (Austria), 30 Mar - 2 apr 1993). In Applied research on air 
pollution using nuclear-related analytical techniques: Report on the 
first research co-ordination meeting held in Vienna, Austria, 30 
March - 2 April 1993. 278p. Order Number DE94633513. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The “Gent” staked filter unit sampler and other collection devices 
are used in regional and global scale studies on the tropospheric 
atmospheric aerosols, its composition, sources and fate. The 
aerosol samples are analyzed by particle-induced X-ray emission 





analysis, instrumental neutron activation analysis, ion chromatogra- 
phy, a light reflectance technique (for determining black carbon), 
and gravimetry (for measuring the particular mass). In evaluating 
the data, use is made of receptor modelling techniques, transport 
models and wind sector analysis, and also of air mass trajectories 
and other meteorological information. Preliminary results from a 
long-term study in southern Norway are presented. It is suggested 
that the anthropogenic and soil dust aerosol components are 
mainly adverted to southern Norway by long-range transport and 
that the major fraction of the submicrometer particle mass is from 
anthropogenic origin. Preliminary results are also presented for an 
intensive study in southern Africa. On the basis of the data for two 
sites (about 40 km apart) in the Kruger National Park it was 
concluded that regionally representative aerosol samples were col- 
lected and that the biomass burning products account for more 
than 50% of the fine particle mass. Finally, our plans for future 
work are given. (author). 70 refs, 4 figs, 1 tab. 


30447 (NAHRES—19, pp. 79-91) Trace elements in aerosols 
from background air pollution monitoring stations in the Ama- 
zon Basin using nuclear-related techniques. Artaxo, P. (Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica); Martins, J.V.; Yamasoe, 
M.A.; Gerab, F.; Kocinas, S. International Atomic Energy Agency, 
Vienna (Austria). Section of Nutritional and Health-Related Environ- 
mental Studies. 1994. (CONF-9303296-: 1. research co-ordination 
meeting on applied research on air pollution using nuclear-related 
analytical techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In 
Applied research on air pollution using nuclear-related analytical 
techniques: Report on the first research co-ordination meeting held 
in Vienna, Austria, 30 March - 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to study the natural release of aerosol particles by the 
Amazon Basin tropical rain forest, the composition and size distri- 
bution of biogenic aerosol particles were analyzed. The role of the 
atmospheric emissions from the Amazon Basin rain forest in the 
global atmosphere will be investigated. The atmosphere was stud- 
ied in long-term sampling stations in three different locations. The 
elemental composition of aerosol particles released during biomass 
burning was also measured in several different ecosystems, from 
primary forest to Savannah. One of the main focuses was to iden- 
tify and quantify important physical and chemical processes in the 
generation, transformation and deposition of aerosol particles. Also 
important was to obtain a better understanding of natural aerosol 
sources concerning identification, their characteristics and strength, 
to be able to understand the natural chemistry in the atmosphere 
on a global scale. 36 refs, 3 figs, 3 tabs. 


30448 


(NAHRES-19, pp. 93-101) Air pollution in Santiago 
(Chile) as a studied by nuclear and other techniques. Toro, P. 
(Chile Univ., Santiago (Chile). Dept. de Quimica); Cortes, E. Inter- 
national Atomic Energy Agency, Vienna (Austria). Section of 


Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9303296—: 1. research co-ordination meeting on applied re- 
search on air pollution using nuclear-related analytical techniques, 
Vienna (Austria), 30 Mar - 2 apr 1993). In Applied research on air 
pollution using nuclear-related analytical techniques: Report on the 
first research co-ordination meeting held in Vienna, Austria, 30 
March - 2 April 1993. 278p. Order Number DE94633513. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Santiago, the capital of Chile is becoming one of the most pol- 
luted cities in the world as regards its atmospheric environment. 
The present project aims at comparing the composition of airborne 
particulate matter collected in Santiago with other collected in a 
clear area and to optimize the analytical methodology, based on 
NAA, XRF and PIXE, for this type of samples. The possibility of 
using total reflection XRF (TRXRF) for quantitative determination of 
air particulate matter will be evaluated. Analysis of wet deposition 
by ion chromatography and TRXRF will also be performed. The 
feasibility of using biomonitors for environmental pollution purposes 
will also be studied. The project foresees the evaluation of the ana- 
lytical data as regards its analytical quality and its statistical 
interpretation. The identification of emission sources will be at- 
tempted. (author). 7 refs, 1 fig., 3 tabs. 


30449 (NAHRES—19, pp. 103-109) Study of the long-range 
transport of atmospheric pollutants by instrumental neutron 
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activation analysis. Jin Yangshao (Academia Sinica, Beijing, BJ 
(China). Inst. of High Energy Physics). International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1994. (CONF-9303296-: 1. research co- 
ordination meeting on applied research on air pollution using 
nuclear-related analytical techniques, Vienna (Austria), 30 Mar - 2 
apr 1993). In Applied research on air pollution using nuclear- 
related analytical techniques: Report on the first research 
co-ordination meeting held in Vienna, Austria, 30 March - 2 April 
1993. 278p. Order Number DE94633513. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Aerosol samples were collected to study the characteristics of 
marine aerosols in the different western Pacific ocean areas. Dur- 
ing the first cruise from 15 October to 25 November 1989, aerosol 
samples were collected with a kA-200 Andersen cascade impactor 
and a kB-120 sampler. Instrumental neutron activation analysis 
was used to determine the elemental composition of the aerosols. 
The concentrations of crustal and pollution elements in aerosols 
were higher over the ocean area close to the China coast and de- 
creased very rapidly with increasing distance from land. The 
morphology and elemental composition of aerosol particles showed 
that the seasalt particles may conglomerate with small crustal and 
pollution particles from land to form large particles. (author). 4 refs, 
1 fig., 1 tab. 


30450 (NAHRES-—19, pp. 111-116) Air pollution monitoring 
in Czech Republic by neutron activation analysis and other 
methods. Kucear, J. (Czech Ecological Inst, Rez (Czech 
Republic). NAA Lab.); Faltejsek, J.; Santroch, J.; Starkova, B. In- 
ternational Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9303296—: 1. research co-ordination meeting on applied re- 
search on air pollution using nuclear-related analytical techniques, 
Vienna (Austria), 30 Mar - 2 apr 1993). In Applied research on air 
pollution using nuclear-related analytical techniques: Report on the 
first research co-ordination meeting held in Vienna, Austria, 30 
March - 2 April 1993. 278p. Order Number DE94633513. Source: 
OSTI; NTIS (US Sales Only); INIS. 

High levels of air pollution occur in several areas of the Czech 
Republic due to both inland emissions sources (mainly coal-fired 
power plants) and those from other parts of Europe by local and 
long-range pollution processes, respectively. Therefore, regular air 
pollution monitoring is carried out both in the vicinity of large power 
plants in rural, locally unpoliuted regions as well. Other emission 
sources (municipal waste incinerators, metallurgical plants, motor 
vehicles) are also examined to enable apportionment of individual 
emission sources types to the level of pollution in a particular area 
by receptor modelling. In this project, a study of elemental compo- 
sition of airborne particulate matter in areas with high and low 
levels of pollution using instrumental neutron activation analysis 
(INAA) is proposed. Several elements, namely Cu, Cd, Ni, and Pb 
will be determined by atomic absorption spectrometry (AAS). Se- 
lected biological indicators of air pollution (mosses) will also be 
analyzed using INAA, radiochemical NAA (RNAA), and AAS. In ad- 
dition, measurement of chemical composition of precipitation 
samples (selected elements, anions, cations, pH, and conductivity) 
will be carried out using AAS, INAA, RNAA, ion chromatography, 
and spectrophotometry. Quality assurance of the analyses will be 
pursued by concurrent analyses of suitable matrix-based reference 
materials and by participation in interlaboratory comparisons. (au- 
thor). 17 refs, 1 tab. 


30451 (NAHRES-19, pp. 117-123) Characterization of re- 
gional atmospheric aerosols over Hungary by PIXE elemental 
analysis. Koltay, E. (Hungarian Academy of Sciences, Debrecen 
(Hungary). Inst. of Nuclear Research); Szabo, G.; Borbely Kiss, |.; 
Somorjai, E.; Kiss, A.Z.; Meszaros, E.; Molnar, A.; Bozo, L. Inter- 
national Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9303296—-: 1. research co-ordination meeting on applied re- 
search on air pollution using nuclear-related analytical techniques, 
Vienna (Austria), 30 Mar - 2 apr 1993). In Applied research on air 
pollution using nuclear-related analytical techniques: Report on the 
first research co-ordination meeting held in Vienna, Austria, 30 
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March - 2 April 1993. 278p. Order Number DE94633513. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Studying the characteristic features of atmospheric aerosols 
emitted by natural and anthropogenic sources is of basic impor- 
tance for a detailed understanding of the physics and chemistry of 
the atmosphere. Environmental pollution by atmospheric aerosols 
and their impact can be tested in the same way, too. The separa- 
tion of natural and anthropogenic components of the aerosol can 
be done through enrichment factors and size distribution curves 
deduced from analytical information. The Particle Induced X-ray 
Emission (PIXE) technique has been applied in aerosol studies by 
the authors. Results obtained on atmospheric aerosols collected 
over Hungary and presented in terms of concentrations, enrich- 
ment factors, regional signatures, deposition velocities, transport 
properties and apportionment of sources illustrate the scope and 
proportions of the potential contribution of PIXE to the methodology 
of atmospheric aerosol studies. Continued activity planned in the 
framework of the present CRP may widen the scope of the investi- 
gations mainly in the field of size-fractioned sampling and - 
possibly - in the direction of individual characterization of aerosol 
particles. (author). 14 refs. 


30452 (NAHRES—19, pp. 125-133) Aerosol composition and 
its application in air pollution monitoring. Sadasivan, S. 
(Bhabha Atomic Research Centre, Bombay (India). Environmental 
Assessment Div.); Negi, B.S.; Meenakshy, V.; Nambi, K.S.V. Inter- 
national Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9303296-: 1. research co-ordination meeting on applied re- 
search on air pollution using nuclear-related analytical techniques, 
Vienna (Austria), 30 Mar - 2 apr 1993). In Applied research on air 
poliution using nuclear-related analytical techniques: Report on the 
first research co-ordination meeting held in Vienna, Austria, 30 
March - 2 April 1993. 278p. Order Number DE94633513. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Aerosol composition measurements have been carried out in our 
laboratory using nuclear and related techniques. A brief overview 
of results from the earlier studies and the scope of the present 
project are outlined. The analytical procedures in use along with 
the systems available are detailed. Changes envisaged in sampling 
and analysis are briefly discussed. Results of two case studies re- 
lating to air pollution which are investigated using INAA/EDXRF are 
presented. The work plan under the CRP is outlined. (author). 11 
refs, 2 figs, 5 tabs. 


30453 (NAHRES—19, pp. 135-143) The development of air 
pollution studies in Jamaica. Lalor, G.C. (West Indies Univ., 
Mona (Jamaica). Centre for Nuclear Sciences); Robotham, H.; 
Davis, M.; Johnson, A.; Preston, J.; Ho Yorck Krui, G. International 
Atomic Energy Agency, Vienna (Austria). Section of Nutritional and 
Health-Related Environmental Studies. 1994. (CONF-9303296-: 1. 
research co-ordination meeting on applied research on air pollution 
using nuclear-related analytical techniques, Vienna (Austria), 30 
Mar - 2 apr 1993). In Applied research on air pollution using 
nuclear-related analytical techniques: Report on the first research 
co-ordination meeting held in Vienna, Austria, 30 March - 2 April 
1993. 278p. Order Number DE94633513. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Prior to 1990, the Jamaica environment had never been studied 
comprehensively. Studies that had been undertaken were limited to 
small areas of special interest. There was, therefore, no detailed 
knowledge of the current status of the atmospheric environment. 
The Centre for Nuclear Sciences, in collaboration with the Environ- 
mental Contro! Division of the Ministry of Health, started a survey 
of the Jamaican environment in 1991 to determine typical and ac- 
ceptable background levels and to pinpoint polluted areas for 
further studies. To date, 23 sites have been sampled and over 400 
samples have been collected and analysed for elemental content 
by instrumental neutron activation analysis (INAA) and energy dis- 
persive X-ray fluorescence (EDXRF) analysis. Results obtained 


from the two analytical techniques are comparable. (author). 7 refs, 
4 figs, 3 tabs. 


30454 


(NAHRES-19, pp. 145-150) Air pollution in Kenya. 
Karue, J. (Kenya Medical Research Inst., Nairobi (Kenya)); Kinyua, 
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A.M.; Njau, L. International Atomic Energy Agency, Vienna (Aus- 
tria). Section of Nutritional and Health-Related Environmental 
Studies. 1994. (CONF-9303296-: 1. research co-ordination meet- 
ing on applied research on air pollution using nuclear-related 
analytical techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In 
Applied research on air pollution using nuclear-related analytical 
techniques: Report on the first research co-ordination meeting held 
in Vienna, Austria, 30 March - 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

This work will look into PM-10 particulate matter collected from 
Nairobi City, Kenya (metropolitan city) and the remote forest on 
Mount Kenya (Timau Hills 3,875 m) for background monitoring. Pre- 
vious work was done along the roadside, where total suspended 
particulate matter was collected and zinc, lead, and bromine were 
identified as highly enriched elements. The nine elements analyzed 
by EDXRF were found to account for 20% of the total mass. In this 
work we hope to account for more mass by including AAS and ion 
chromatography in the analytical methods. Indoor (industrial) sam- 
ples will also be collected using Personal Samplers with a PM-10 
Cyclone Head. Receptor modelling will be done taking into account 
the indoor data. Variations of the data with seasons and changes 
in weather will be analyzed. The background data will be used to 
assess long-range transfer of particulate. (author). 12 refs, 1 fig. 


30455 (NAHRES—19, pp. 151-161) Studies of atmospheric 
pollution: Concentration of selected elements in the lower at- 
mosphere using nuclear-related anaiytical techniques. Diaz, 
ZV. (Comision Nacional de Energia Atomica, Asuncion 
(Paraguay)); Gonzalez, V.; Cabello, J. International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1994. (CONF-9303296—-: 1. research co- 
ordination meeting on applied research on air pollution using 
nuclear-related analytical techniques, Vienna (Austria), 30 Mar - 2 
apr 1993). In Applied research on air pollution using nuclear- 
related analytical techniques: Report on the first research 
co-ordination meeting held in Vienna, Austria, 30 March - 2 April 
1993. 278p. Order Number DE94633513. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The main objective of this research is to study the elemental 
composition (mainly sulphur and heavy metals) of the lower atmos- 
phere of San Lorenzo. This is a university city located at about 10 
km from Asuncion. We will use X-ray fluorescence (XRF) tech- 
niques to make a multielemental analysis of the components in air 
samples taken in San Lorenzo. Then, we will compare these results 
with samples we take from a rural community. We have selected 
San Lorenzo because it is a town with a relatively large population 
and also has a relatively high industrial activity. At the Municipality 
of San Lorenzo, there a growing interest in the monitoring and con- 
trol of airborne pollution arising from industrial processes and 
transportation effects. Two rural stations were selected; one, in the 
Oriental Region "Jhere Company” that is located 200 km from 
Asuncion and far from urban centres, and the other, at the western 
Region, Chaco, which has characteristics different from the first 
one and it is about 400 km from Asuncion. The objective of this re- 
search is to get results to establish a baseline for comparison. We 
intend to get: (a) Preliminary information from rural stations that 
could give us the baseline. (b) Information about the situation of air- 
borne pollution in San Lorenzo city. (author). 3 refs, 4 figs, 5 tabs. 


30456 (NAHRES—19, pp. 163-172) Monitoring of trace ele- 
ment air pollution. Freitas, M.C. (Instituto Nacional de Engenharia 
e Technologia Industrial (INETI), Sacavem (Portugal). Chemistry 
Dept.); Gouveia, M.A.; Prudencio, M.I.; Ferreira, P.; Morgado, |.; 
Amaro, A.; Fernandes, T.; Dionisio, |.; Reis, M.A.; Alves, L.C. Inter- 
national Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9303296-: 1. research co-ordination meeting on applied re- 
search on air pollution using nuclear-related analytical techniques, 
Vienna (Austria), 30 Mar - 2 apr 1993). In Applied research on air 
pollution using nuclear-related analytical techniques: Report on the 
first research co-ordination meeting held in Vienna, Austria, 30 
March - 2 April 1993. 278p. Order Number DE94633513. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With this project, a biomonitoring survey will be carried out with 
epiphytic lichens. The lichens Parmelia sulcata (or caperata) will be 





collected from olive trees about 1-2 m above the ground, using a 
10x10 km grid or 50x50 km gird. In total, about 300 sampling sites 
will be set up. Within one sampling site, variations in elemental 
concentrations of lichen material taken from several trees of the 
same species will be analyzed to obtained the local variation for 
each element (made in 10% of the grid). In addition some typical 
soil samples will be collected so that the contribution of soil sus- 
pended in air particulate matter can be recognized. The samples 
will be analyzed for ~50 elements by NAA and PIXE. The ex- 
pected results will be integrated data sets, which will be used in 
the next step for application of a statistical procedure to identify 
particular pollution sources. The project also consists of exposure 
experiments with lichen transplant samples at several sampling 
sites, which are representative for the regions under study. In addi- 
tion at each sampling site air particular matter and total deposition 
will be collected monthly, during 1 year. The aim is to establish a 
quantitative relationship between results obtained with the lichen 
transplant samples and with air particulate matter and total deposi- 
tion. (author). 12 refs, 2 figs, 2 tabs. 


30457 (NAHRES—19, pp. 173-180) Trace element air pollu- 
tion monitoring studies in Slovenia using nuclear analytical 
techniques. Smodis, S.B. (institut Jozef Stefan, Ljubljana (Yu- 
goslavia)); Jacimovic, R.; Jeran, Z.; Miklavcic, V.; Stegnar, P.; 
Stropnik, B. International Atomic Energy Agency, Vienna (Austria). 
Section of Nutritional and Health-Related Environmental Studies. 
1994. (CONF-9303296—: 1. research co-ordination meeting on ap- 
plied research on air pollution using nuclear-related analytical 
techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In Applied re- 
search on air pollution using nuclear-related analytical techniques: 
Report on the first research co-ordination meeting held in Vienna, 
Austria, 30 March - 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

In the past, only a few investigations have been performed in 
Slovenia concerning trace elements, toxic elements, heavy metals 
and radionuclides in the atmosphere. During recent years, several 
projects were initiated, involving health-related studies connected 
to air pollution in highly exposed areas, mapping the status of air 
pollution in the whole country using biomonitors, as well as some 
specific research, i.e. involving studies of mercury speciation in the 
atmosphere around a mercury mine or concentration levels of ra- 
dionuclides in biomonitors around a uranium mine. Since all these 
projects were or are of a preliminary nature, in this report, the em- 
phasis is mainly on the methodology and analytical development 
(neutron activation analysis and X-ray spectrometry), and to a 
lesser extent on the results obtained up to now. Efforts are being 
put into co-ordination of all the presently running projects in order 
to complement the results and to make a unified database for their 
later evaluation and statistical interpretation. (author). 22 refs, 1 
fig., 1 tab. 


30458 (NAHRES—19, pp. 181-185) Air pollution in Thailand 
using nuclear-related analytical techniques. Leelhaphunt, N. 
(Office of Atomic Energy for Peace, Bangkok (Thailand). Environ- 
mental Pollution Studies Section); Chueinta, W. International 
Atomic Energy Agency, Vienna (Austria). Section of Nutritional and 
Health-Related Environmental Studies. 1994. (CONF-9303296-: 1. 
research co-ordination meeting on applied research on air pollution 
using nuclear-related analytical techniques, Vienna (Austria), 30 
Mar - 2 apr 1993). In Applied research on air pollution using 
nuclear-related analytical techniques: Report on the first research 
co-ordination meeting held in Vienna, Austria, 30 March - 2 April 
1993. 278p. Order Number DE94633513. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The methods of neutron activation, both instrumental and radio- 
chemical, and atomic absorption spectrophotometry are used in a 
study of the concentrations of Al, As, Br, Cd, Cl, Co, Cr, Cu, Fe, 
Hg, Mn, Sb, Sc, Se, Si, V, Zn and Pb in airborne particulate matter 
collected from 7 permanent and 9 temporary air quality monitoring 
stations. The location of the stations are urban residential, subur- 
ban residential, mixed (commercial and residential), commercial 
and industrial areas and near major roads in Bangkok Metropolitan 
areas. Air sampling is performed once a month for 24 hours contin- 
uously using the high volume air sampler (GMW 2000 H) and for 
5, 10, and 15 days continuously using an Anderson Air Sampler 
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(SIBATA AN-200). The elements As, Cd and Cu are determined 
destructively using ion exchange chromatography while Hg and Se 
are determined by the dry combustion technique. The determina- 
tion of Pb was done by atomic absorption spectrophotometry. The 
results of Pb concentrations in airborne particulate matters, col- 
lected during 1987 to 1991, were reported by the Office of the 
National Environment Board. Levels of Pb content were found to 


be lower than the National Ambient Air Quality Standards. (author). 
3 refs, 4 tabs. 


30459 (NAHRES-19, pp. 187-214) Long-range atmospheric 
transport of pollutants to the Eastern Mediterranean basin. 
Tuncel, G. (Middle East Technical Univ., Ankara (Turkey). Dept. 
Environmental Engineering); Tuncel, S. International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1994. (CONF-9303296—-: 1. research co- 
ordination meeting on applied research on air pollution using 
nuclear-related analytical techniques, Vienna (Austria), 30 Mar - 2 
apr 1993). In Applied research on air pollution using nuclear- 
related analytical techniques: Report on the first research 
co-ordination meeting held in Vienna, Austria, 30 March - 2 April 
1993. 278p. Order Number DE94633513. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A permanent stations has been established in the Eastern 
Mediterranean coast of Turkey for continuous monitoring of 
aerosols and precipitation. The station is part of the MED-POL pro- 
gramme which includes all countries that have coasts in the 
Mediterranean Sea and attempts to determine the role of the atmo- 
spheric fluxes of pollutants on the pollution of the Mediterranea 
Sea. Aerosol and deposition samples have been collected since 
early 1992. Concentrations of SO4, NOs, Cl, Li, Pb, K, Ca, Al, As, 
Cd, Cr, Cu, Se, Zn and Na were determined by ion chromatogra- 
phy and atomic absorption spectrometry. Daily samples will be 
screened to select the ones which correspond to transport from 
Europe and will be analyzed for a larger number of parameters us- 
ing INAA. Method development took most of the time in 1992, and 
analysis are still in progress. Available data have shown that con- 
centrations of anthropogenic elements are smaller in the Eastern 
Mediterranean atmosphere compared to other rural sites in the Eu- 
rope. (author). 21 refs, 8 figs, 6 tabs. 


30460 (NAHRES-19, pp. 215-243) An introduction to data 
analysis of airborne particle composition. Hopke, P.K. (Clark- 
son Univ., Potsdam, NY (United States). Dept. of Chemistry). 
International Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. Con- 
tract DE-AC02-80EV10403; Grant R808229; ATM-85-20533; 
ATM-88- (CONF-9303296—: 1. research co-ordination meeting on 
applied research on air pollution using nuclear-related analytical 
techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In Applied re- 
search on air pollution using nuclear-related analytical techniques: 
Report on the first research co-ordination meeting held in Vienna, 
Austria, 30 March - 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

A major problem facing air quality management personnel is the 
identification of sources of airborne particles and the quantitative 
apportionment of the aerosol mass to those sources. The ability to 
collect particle samples and analyze these samples for a suite of 
elements by such techniques as neutron activation analysis or x- 
ray fluorescence provides that data for the problem of resolving a 
series of complex mixtures into its components based on the pro- 
files of the elements emitted by the various sources in the airshed. 
If all of the sources and their composition profiles are known, then 
the mass balance model becomes a multiple regression problem. If 
a series of samples have been analyzed without substantial infor- 
mation being available on the sources, factor analysis methods can 
be employed. In both situations, there are limits to the identification 
of specific sources or the location of the sources. Thus, other meth- 
ods that combine chemical with meteorological data have been 
developed to assist in spatial identification of pollutant sources. 
There are also limitations to the ability of any statistical method to 
resolve sources in real world problems. The physical and statistical 
basis of these methods and their application to representative prob- 
lems are reviewed in this report. (author). 42 refs, 5 figs, 5 tabs. 
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30461 (NAHRES-19, pp. 245-248) Preparation of PM-10 fil- 
ter standards for interlaboratory comparison. Landsberger, S. 
(Illinois Univ., Urbana, IL (United States). Dept. of Nuclear Engi- 
neering); Vermette, S.J. International Atomic Energy Agency, 
Vienna (Austria). Section of Nutritional and Health-Related Environ- 
mental Studies. 1994. (CONF-9303296-: 1. research co-ordination 
meeting on applied research on air pollution using nuclear-related 
analytical techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In 
Applied research on air pollution using nuclear-related analytical 
techniques: Report on the first research co-ordination meeting held 
in Vienna, Austria, 30 March - 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this proposed research is to provide IAEA with a 
set of 50 fine and coarse fraction PM-10 filter standards for their 
use in evaluating [AEA laboratories. National Institute of Standards 
and Technology (NIST) Reference Soil is proposed for suspension 
in a chamber designed in-house. Particles will be sampled by a di- 
chotomous sampler for deposit onto Nuclepore filters. To assure a 
reliable filter standard, and to give IAEA an indication of elemental 
composition, limited NAA and XRF analysis is proposed for a sub- 
set of the prepared filters. (author). 5 refs, 1 fig. 


30462 (NAHRES-19, pp. 265-274) Biological monitors of air 
pollution. Kucera, J. (Czech Ecological Inst., Rez (Czech Repub- 
lic). NAA Lab.). International Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1994. (CONF-9303296—: 1. research co-ordination meet- 
ing on applied research on air pollution using nuclear-related 
analytical techniques, Vienna (Austria), 30 Mar - 2 apr 1993). In 
Applied research on air pollution using nuclear-related analytical 
techniques: Report on the first research co-ordination meeting held 
in Vienna, Austria, 30 March - 2 April 1993. 278p. Order Number 
DE94633513. Source: OSTI; NTIS (US Sales Only); INIS. 

Direct biological monitoring of air pollution was introduced about 
30 years ago. Although still under development, the application of 
biological monitors, or indicators, may provide important informa- 
tion on the levels, availability, and pathways of a variety of 
pollutants including heavy metals and other toxic trace elements in 
the air. A survey is given of the most frequently used biomonitors, 
such as herbaceous plants, tree leaves or needles, bryophytes, 
and lichens, with their possible advantages and/or limitations. In 
addition to using naturally-occurring biomonitors, a possibility of 
employing “transplanted” species in the study areas, for instance 
grasses grown in special containers in standard soils or lichens 
transplanted with their natural substrate to an exposition site, is 
also mentioned. Several sampling and washing procedures are re- 
ported. The important of employing nuclear analytical methods, 
especially instrumental neutron activation analysis, for multielemen- 
tal analysis of biomonitors as a pre-requisite for unlocking the 
information contained in chemical composition of monitor's tissues, 
such as apportionment of emission sources using multivariate sta- 
tistical procedures, is also outlined. (author). 32 refs, 2 figs. 


30463 (OAEP-1-123) Study of fiuorescent flux by using 
Rhodes’ model. Patrashakorn, S.; Boonkong, W. Office of Atomic 
Energy for Peace, Bangkok (Thailand). Nov 1986. 13p. (In Thai). 
Order Number DE94633514. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The fluorescent fluxes of element oxide which have atomic num- 
bers between 20 and 74 were calculated by using Rhodes’ model. 
The exciting energies are specified as 17.218 and 59.6 KeV. The 
calculation shows that the relation between fluorescent fluxes 
obtained from these two exciting energies and elements concentra- 
tions are similar. The fluorescent fluxes of tantalum and tungsten 
were calculated by using 84.3 and 17.218 KeV as exciting ener- 
gies. The results show that the fluorescent fluxes as a function of 
their concentration for K, X-rays are saturated rapidly, but are not 
saturated for L X-rays. The fluorescent fluxes from the experiment 
are less than the calculation due to absorption of air included de- 
tector cover and iron as a trace element in sand. 


30464 (PNL-SA-23879) SYNTH: A spectrum synthesizer. 
Hensley, W.K.; McKinnon, A.D.; Miley, H.S.; Panisko, M.E.; 
Savard, R.M. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1994. 7p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC06-76RL01830. (CONF-940748— 
30: Institute of Nuclear Materials Management annual meeting, 
Naples, FL (United States), 17-20 Jul 1994). Order Number 
DE94015943. Source: OSTI; NTIS; INIS; GPO Dep. 

A computer code has been written at the Pacific Northwest Lab- 
oratory (PNL) to synthesize the results of typical gamma-ray 
spectroscopy experiments. The code, dubbed SYNTH, allows a 
use r to specify physical characteristics of a gamma-ray source, 
the quantity of the nuclides producing the radiation, the source-to- 
detector distance and the type and thickness of absorbers, the size 
and composition of the detector (Ge or Nal), and the electronic set 
up used to gather the data. In the process of specifying the param- 
eters needed to synthesize a spectrum, several interesting 
intermediate results are produced, including a photopeak transmis- 
sion function vs energy, a detector efficiency curve, and a 
weighted list of gamma and x rays produced from a set of nu- 
clides. Ali of these intermediate results are available for graphical 
inspection and for printing. SYNTH runs on personal computers. It 
is menu driven and can be customized to user specifications. 
SYNTH contains robust support for coaxial germanium detectors 
and some support for sodium iodide detectors. SYNTH is not a fin- 
ished product. A number of additional developments are planned. 
However, the existing code has been compared carefully to spec- 
tra obtained from National Institute for Standards and Technology 
(NIST) certified standards with very favorable results. Examples of 
the use of SYNTH and several spectral results will be presented. 


30465 (PNL-SA-24664) Analysis of volatile organic com- 
pounds from Illicit cocaine samples. Robins, W.H.; Wright, B.W. 
Pacific Northwest Lab., Richland, WA (United States). Jul 1994. 
12p. Sponsored by United States Customs Service, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
940723-16: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 24-29 
Jul 1994). Order Number DE94017467. Source: OSTI; NTIS; GPO 
Dep. 

Detection of illicit cocaine hydrochloride shipments can be im- 
proved if there is a greater understanding of the identity and 
quantity of volatile compounds present. This study provides prelimi- 
nary data concerning the volatile organic compounds detected in a 
limited Set of cocaine hydrochloride samples. In all cases, cocaine 
was one of the major volatile compounds detected. Other tropeines 
were detected in almost all samples. Low concentrations of 
compounds that may be residues of processing solvents were ob- 
served in some samples. The equilibrium emissivity of. cocaine 
from cocaine hydrochloride was investigated and a value of 83 
parts-per-trillion was determined. 


30466 (SAND-94-1554C) FTIR spectroscopy for the deter- 
mination of water in corrosive gases. Rowe, R.K. (Sandia 
National Labs., Albuquerque, NM (United States)); Stallard, B.R.; 
Espinoza, L.H.; Niemczyk, T.M. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9410132-2: Microcontamination ‘94, San Jose, CA (United 
States), 5-6 Oct 1994). Order Number DE94014658. Source: 
OSTI; NTIS; GPO Dep. 

Internal corrosion in semiconductor gas delivery systems may 
lead to increased particle counts in downstream fabrication tools 
and to catastropiic failure of the delivery system itself. The prob- 
lem is particularly acute since, once the corrosion begins, it 
becomes a moisture reservoir to further damage the system. To 
keep gas systems as moisture free as possible semiconductor 
manufacturers employ drying filters, usually located just after the 
source of the process gas. Even so, the piping for corrosive gases 
may need to be rebuilt every few years. Careful monitoring of the 
moisture in the process gases can provide valuable information 
about the state of the gas handling system and its effect on the 
process integrity. Presently there are several technologies costing 
$50K or less that are capable of detecting trace water vapor as low 
as 50 ppb in No. However, no one type of instrument has achieved 
universal acceptance. In particular, all have limited compatibility 
with corrosive gases such as HCl and HBr. The goal of this project 
is to develop an in-line instrument based on infrared spectroscopy 





for this purpose. Earlier results leave no doubt that FTIR spec- 
troscopy can be successfully used for trace water detection. 
However, important questions regarding optimal data analysis and 
instrument design are not yet fully answered. It is the goal of this 
research effort to answer these questions and to incorporate the 
findings into a prototype device suitable for commercialization. 


30467 (SKB-TR—-93-32) Colloids or artefacts? A TVO/SKB 
cooperation project in Olkiluoto, Finland. Laaksoharju, M. (Geo- 
Point AB, Stockholm (Sweden)); Vuorinen, U.; Sneliman, M.; 
Helenius, J.; Allard, B.; Pettersson, C.; Hinkkanen, H. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Dec 
1993. 64p. Order Number DE94636035. Source: OSTI; NTIS; INIS. 

TVO (Teollisuuden Voima Oy, Finiand) initiated a co-operative 
task with SKB (Swedish Nuclear Fuel and Waste Management 
Co.) to critically evaluate colloid sampling methods at the test site 
in Olkiluoto, SW Finland. Three different colloid sampling methods 
were compared when sampling borehole OL-KR1 at 613-618 m 
depth. One possible way to make a conservative in-situ colloid es- 
timation is to omit the contribution from calcite precipitation which 
is considered to be the main artefact. When this is made the inor- 
ganic colloid content (size 1-1000 nm) in Olkiluoto is 184 +177 
ppb consisting of clay minerals, silica, pyrite, goethite and magne- 
sium oxide; the concentration of organic substances are around 
100 ppb. The in-situ colloid concentration seems to be low which is 
in good agreement with experiences from years of sampling in 
similar environment and depths. The exercise shows the many dif- 
ficulties encountered when sampling colloids. Small error in the 
planning, pump rate selection, a lack of precautionary measures, 
artefact sensitivity of the method etc have a tendency to affect sig- 
nificantly the results on the measured ppb colliod level. 


30468 (UCRL-ID-116660) Refractive index change _ in 
dissociating shocked benzene. Erskine, D.J. California Univ., Liv- 
ermore, CA (United States). Lawrence Livermore National Lab. 
Jun 1994. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94019015. Source: OSTI; NTIS; GPO Dep. 

A calculation is made of the refractive index of a shocked solu- 
tion of hydrocarbon species and spheroidal carbon particles that 
would be the dissociation products of benzene. The results is eval- 
uated for benzene shocked to 15 GPa, both for an arbitrary 
endpoint distribution of products and reactant, and for a specific 
endpoint distribution suggested by a statistical-mechanical calcula- 
tion. In the case of diamond particles, the refractive index is 
predicted to decrease by a small amount (from 1.96 to 1.75) as the 
dissociation proceeds. In the case of graphite particles of large 
oblateness, the refractive index could increase significantly through 
the dissociation (from 1.96 to 2.75 for infinitely oblate platelets). 
Thus the measurement of the time dependent refractive index 
through the dissociation of shocked benzene can indicate the mor- 
phology of the carbon particulates as well as the time scale for this 
reaction. We propose using the refractive index as a measure of 
completion of the dissociation reaction. This would allow a determi- 
nation of the instantaneous amount of carbon in particulate form, 
information which is valuable in conjunction with Mie scattering ex- 
periments for example. 


30469 (UGRL-JC—117810) Fabrication and testing of a sili- 
con immersion grating for infrared spectroscopy. Kuzmenko, 
P.J.; Ciarlo, D.R.; Stevens, C.G. Lawrence Livermore National 
Lab., CA (United States). 25 Jul 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940723-15: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 24-29 
Jul 1994). Order Number DE94017173. Source: OSTI; NTIS; GPO 
Dep. 

Recent advances in silicon micromachining techniques (e.g. 
anisotropic etching) allow the fabrication of very coarse infrared 
echelle gratings. When used in immersion mode, the dispersion is 
increased proportionally to the refractive index. This permits a very 
significant reduction in the overall size of a spectrometer while 
maintaining the same resolution. We have fabricated a right trian- 
gular prism (80x60x67 mm with a rectangular entrance face 
30x38 mm) from silicon with a grating etched into the face of the 
hypotenuse. The grating covers an area of 32 mm by 64 mm and 
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has a 97.5 PM periodicity with a blaze angle of 63.4°. The groove 
surfaces are very smooth with a roughness of a few manometers. 
Random defects in the silicon are the dominant source of grating 
scatter (~ 12% at 3.39 um). We measure a grating ghost intensity 
of 1.2%. The diffraction peak is quite narrow, slightly larger than 
the Airy disc diameter at F/12. However due to wavefront aberra- 
tions, perhaps 15-20% of the diffracted power is in the peak with 
the rest distributed in a diameter roughly five times the Airy disc. 


30470 (WSRC-MS-—94-0315) Extrapolated HPGe efficiency 
estimates based on a single calibration measurement. Winn, 
W.G. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. (CONF-941102- 
7: Winter meeting of the American Nuclear Society, Washington, 
DC (United States), 13-18 Nov 1994). Order Number DE94014872. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma spectroscopists often must analyze samples with ge- 
ometries for which their detectors are not calibrated. The effort to 
experimentally recalibrate a detector for a new geometry can be 
quite time consuming, causing delay in reporting useful results. 
Such concerns have motivated development of a method for ex- 
trapolating HPGe efficiency estimates from an existing single 
measured efficiency. Overall, the method provides useful prelimi- 
nary results for analyses that do not require exceptional accuracy, 
while reliably bracketing the credible range. The estimated effi- 
ciency € for a uniform sample in a geometry with volume V is 
extrapolated from the measured €p of the base sample of volume 
Vo. Assuming all samples are centered atop the detector for maxi- 
mum efficiency, € decreases monotonically as V increases about 
Vo, and vice versa. Extrapolation of high and low efficiency esti- 
mates €, and €, provides an average estimate of € = 1/2 [e, + 
€_] + 1/2 [E, — €,] (general) where an uncertainty De = 1/2 (€, 
— €,] brackets limits for a maximum possible error. The €, and €, 
both diverge from €_ as V deviates from Vo, causing DE to in- 
crease accordingly. The above concepts guided development of 
both conservative and refined estimates for €. 
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Refer also to citation(s) 29023, 29031, 29038, 29130, 29132, 
29134, 29174, 29514, 29524, 29525, 29527, 29529, 30268, 30387, 
30468, 30496, 30499 


30471 (ANL/CHM/PP-79404) On the formation of Iron(lill) 
oxides via oxidation of iron(II). Bongiovanni, R. (Torino Univ. 
(Italy). Dipt. di Chimica Analitica); Pelizzetti, E.; Borgarello, E.; 
Meisel, D. Argonne National Lab., IL (United States). [1994]. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94018392. Source: 
OSTI; NTIS; GPO Dep. 

Formation of iron oxides in aqueous sait solutions is reviewed. 
The discussion is focused on the oxidation of iron(II) and the fol- 
lowing hydrolysis process that leads to the formation of a solid 
phase from homogeneous solutions. Results from our own studies 
on the kinetics of the oxidation reactions and the ensuing growth 
processes are presented. 


30472 (BNL-60409) A new family of anion receptors and 
their effects on ion pair dissociation and conductivity of 
lithium salts in non-aqueous solutions. Lee, H.S. (Brookhaven 
National Lab., Upton, NY (United States)); Yang, X.Q.; McBreen, 
J.; Okamoto, Y. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940690— 
1: 4. international symposium on polymer electrolytes, Newport, Rl 
(United States), 19-24 Jun 1994). Order Number DE94016822. 
Source: OSTI; NTIS; GPO Dep. 

A new family of anion receptors based on aza-ether compounds 
have been synthesized. Since the anion complexation of these 
compounds is not based on either positively charged sites or 
hydrogen bonding, they have a potential to be used in lithium bat- 
teries as electrolyte additives. When these compounds are added 
into nonaqueous electrolytes using lithium salts, such as LiICVBF or 
LiBr/THF, the ionic conductivity can be dramatically increased. 
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Near Edge X-ray Absorption Fine Structure (NF-XAFS) spec- 
troscopy studies show that Cl- anions are completed with the 
nitrogen groups in these compounds. The increase in ionic conduc- 
tivity and the degree of complexation, are both related to the 
number of R=CF3SO. groups that are used to substitute the amine 
hydrogen atoms in these aza-ether compounds. 


30473 (CONF-940813-18) Restricted mass transport ef- 
tects on free radical reactions. Buchanan, A.C. Ill; Britt, P.F.; 
Thomas, K.B. Oak Ridge National Lab., TN (United States). [1994]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 208. American Chemical Society 
national meeting; Washington, DC (United States); 21-26 Aug 1994. 
Order Number DE94018136. Source: OSTI; NTIS; GPO Dep. 

Coal possesses a complex chemical and physical structure. The 
cross-linked, network structure can lead to alterations in normal 
thermally-induced, free-radical decay pathways as a consequence 
of restrictions on mass transport. Moreover, in coal liquefaction, ac- 
cess of an external hydrogen donor to a reactive radical site can 
be hindered by the substantial domains of microporosity present in 
coals. However, previous work indicates that diffusion effects do 
not appear to be playing an important role in this coal conversion 
chemistry. Several possible explanations for this phenomenon were 
advanced including the potential involvement of a hydrogen hop- 
ping/radical relay mechanism recently discovered model systems in 
the authors laboratories. The authors have employed silica- 
anchored compounds to explore the effects of restricted mass 
transport on the pyrolysis mechanisms of coal model compounds. 
in studies of two-component systems, cases have been discovered 
where radical centers can be rapidly relocated in the diffusionally 
constrained environment as a consequence of rapid serial hydro- 
gen atom transfers. This chemistry can have substantial effects on 
thermal decomposition rates and on product selectivities. In this 
study, the authors examine additional surfaces to systematically in- 
vestigate the impact of molecular structure on the hydrogen atom 
transfer promoted radical relay mechanism. Silica-attached 1,3- 
diphenylpropane (~Ph(CH2)3Ph, or ~DPP) was chosen as the 


thermally reactive component, since it can be considered prototypi- 
cal of linkages in coal that do not contain weak bonds easily 
cleaved at coal liquefaction temperatures (ca. 4000 °C), but which 
crack at reasonable rates if benzylic radicals can be generated by 
hydrogen abstraction. The rate of such hydrogen transfers under 
restricted diffusion will be highly dependent on the structure and 
proximity of neighboring molecules. 


30474 (DOE/BC/14882-8) Responsive copolymers for en- 
hanced petroleum recovery: Quarterly technical progress 
report, March 22, 1994—June 21, 1994. McCormick, C.; Hester, R. 
University of Southern Mississippi, Hattiesburg, MS (United States). 
Dept. of Polymer Science. [1994]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92BC 14882. 
Order Number DE94018822. Source: OSTI; NTIS; GPO Dep. 

In this report, the authors consider the synthesis of copolymers 
of interest in the enhanced recovery of petroleum. Acrylamide 
and N,N-dimethyl-N-dodecyl-N-(2-amidoethyl) ammonium bromide 
copolymers were synthesized and characterized by various instru- 
mental methods. The rheological properties of this copolymer were 
investigated using a porous media elongation rheometer. 


30475 (DOE/ER/13950-T3) The energetics and dynamics of 
free radicals, ions, and clusters: Progress report. Baer, T. 
North Carolina Univ., Chapel Hill, NC (United States). Dept. of 
Chemistry. [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-88ER13950. Order Number 
DE94018101. Source: OSTI; NTIS; GPO Dep. 

The structure and energetics of free radicals, ions, and clusters 
have been investigated by photoelectron photoion coincidence 
(PEPICO) and analyzed with the aid of ab initio molecular orbital 
and statistical theory (RRKM) calculations. The two major themes 
are the quantitative analysis of unimolecular reactions with no ad- 
justable parameters, and the study of cluster ion dissociation 
processes. Molecules (or free radicals) were prepared in a molecu- 
lar beam so that they are transiationally and vibrationally cold. The 
translational temperature was calculated from the measured time of 
flight (TOF) peak width, while the vibrational temperature was de- 
termined from the shift in the dissociation onset. Free radicals are 
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produced by pyrolysis in the nozzle, and subsequent cooling of the 
free radicals is demonstrated. lon dissociation rates in the range 
from 10% to 10” sec’ are measured from the asymmetric TOF 
distribution. This method was used to measure the dissociation 
rates of a number of cold and warm ions, among them HCI (DCI) 
loss from CoHsCl* (CoDsCi*), a reaction that proceeds via 
tunneling. The analysis of the butene ion dissociation provided in- 
formation about the role of angular momentum in dissociation 
reactions. This dissociative ionization of ethylene clusters demon- 
strated that ethylene dimer ions rearranged to butene ions prior to 
dissociation. Finally, a new value for the t-butyl ion heat of forma- 
tion, which corrects a 15 kJ/mol error in the previous value, was 
obtained from the 0 K breakdown diagram of t-butyl iodide. 


30476 (DOE/ER/14143-3) Determination of solvation kinet- 
ics in supercritical fluids: Project summary, August 15, 
1993—May 3, 1994. Bright, F.V. State Univ. of New York, Buffalo, 
NY (United States). Dept. of Chemistry. [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER14143. Order Number DE94016491. Source: OSTI; NTIS; 
GPO Dep. 

This project is directed on determining effects of supercritical 
fluids on salvation and chemical reactions. Sub-projects are: un- 
derstanding the effects of neat and entrainer-modified supercritical 
fluids on solute-fluid interactions; determining the influence of 
supercritical fluids on energetics and dynamics of solute conforma- 
tion; and probing effects of continuous phase density on internal 
dynamics of reverse micelles formed in supercritical fluids. In order 
to follow these fast molecular-level processes, modern picosecond 
in-situ optical spectroscopy is being used. To date this work has: 
helped define how “diffusion controlled” reactions proceed in super- 
critical fluids; determined how and on what time scale entrainers 
preferentially solvate solutes in the near-critical region; shown that 
the conformation (i.e., reactivity) of flexible solutes can be altered 
easily with fluid density; shown how lateral diffusion within reverse 
micelles (formed in supercritical alkanes) is affected by the continu- 
ous phase density; and begun to probe how the conformation of 
polymers can be controlled with supercritical fluids. This is leading 
to a better molecular-level understanding of the chemistry of super- 
critical fluids. 


30477 (DOE/ER/14421-1) Theoretical and experimental 
study of mixed solvent electrolytes: Final report, February 1, 
1994—January 31, 1995. Cummings, P.T. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Chemical Engineering). Ten- 
nessee Univ., Knoxville, TN (United States). Dept. of Chemical 
Engineering. [1995]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-94ER14421. Order Number 
DE94017605. Source: OSTI; NTIS; GPO Dep. 

The research objectives were: perform Gibbs ensemble Monte 
Carlo simulation of mixed solvent electrolytes (ethanol/water/NaCl); 
perform molecular dynamics simulation of supercritical aqueous 
(electrolyte) solutions; measure experimentally phase equilibria in 
water/alcohoVorganic salt mixtures; and conduct integral equation 
studies of mixed solvent electrolytes. Progress on all objectives is 


reported (the most progress was on the molecular dynamics simu- 
lation). 


30478 (DOE/ER/45114-7) Statistical mechanics of polymer 
systems: Progress report, 1990-1991. Kovac, J. Tennessee 
Univ., Knoxville, TN (United States). Dept. of Chemistry. 1 Apr 
1991. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-84ER45114. Order Number 
DE94017741. Source: OSTI; NTIS; GPO Dep. 

In the past year, the authors have concentrated efforts in the 
computer simulation of polymer dynamics. First, work concerning 
chains in the theta region and the lifetime of nearest pair contacts 
is reported. Second, the dynamics of chains tethered to rigid inter- 
faces have been studied. Third, the authors work concerning 
shape relaxation in star polymers has been extended. 


30479 (DOE/PC/92108-T6) Technology development for 
cobalt F-T catalysts: Quarterly technical progress report No. 
5, October 1, 1993-December 31, 1993. Singleton, A.H. Energy 
International Corp., Pittsburgh, PA (United States). 31 May 1994. 
208p. Sponsored by USDOE, Washington, DC (United States). 





DOE Contract AC22-92PC92108. Order Number DE94017363. 
Source: OSTI; NTIS; GPO Dep. 

The goal of this project is the development of a commercially vi- 
able, cobalt-based Fischer-Tropsch (F-T) catalyst for use in a slurry 
bubble column reactor. Cobalt-based catalysts have long been 
known as being active for F-T synthesis. They typically possess 
greater activity than iron-based catalysts, historically the predomi- 
nant catalyst being used commercially for the conversion of syngas 
based on coal, but possess two disadvantages that somewhat 
lessen its value: (1) cobalt tends to make more methane than iron 
does, and (2) cobalt is less versatile with low H2/CO ratio syngas 
due to its lack of water-gas shift activity. Therefore, the major ob- 
jectives of this work are (1) to develop a cobalt-based F-T catalyst 
with low (< 5 %) methane selectivity, (2) to develop a cobalt-based 
F-T catalyst with water-gas shift activity, and (3) to combine both 
these improvements into one catalyst. It will be demonstrated that 
these catalysts have the desired activity, selectivity, and life, and 
can be made reproducibly. Following this experimental work, a de- 
sign and a cost estimate will be prepared for a plant to produce 
sufficient quantities of catalyst for scale-up studies. 


30480 (DOE/PC/92521-T162) Novel technologies for SO,/ 
NO, removal from flue gas: Technical report, March 1, 1994— 
May 31, 1994. Kung, H.; Kung, M.; Yang, B.; Spivey, J.J.; Jang, 
B.W. Illinois State Univ., Normal, IL (United States). [1994]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94018874. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this project is to develop a cost-effective low temper- 
ature deNO, catalyst to be used in the Research Triangle 
Institute-Waterloo SO2/NO, process for boiler retrofit applications. 
The performance goal of the catalyst is to convert over 80% of the 
NO in the flue gas at a temperature as low as 150°C in the pres- 
ence of 4% Os, and 10% water. Based on the results obtained in 
the previous quarter, which showed a La-Cu-ZrO> catalyst to be a 
promising low temperature catalyst in the presence of 2% HzO in 
the reduction of NO to No with isobutanol, research was conducted 
to investigate the variations in feed conditions on the performance 
of the catalyst. Specifically, the effect of increased H2O concentra- 
tion and the effect of NO» in the feed were investigated. Although 
the activity of the catalyst declined when the H2O concentration 
was increased from 2 to 10%, the decline was relatively mild com- 
pared with that when the water content was changed from 0 to 2%. 
The effect of NO2 was investigated because oxidation of NO to 
NOz, a thermodynamically favorable process, proceeds at a finite 
rate even in the absence of a catalyst. It was found that, under the 
low temperature reaction conditions, replacement of NO2 with NO 
did not affect the catalytic performance of the La-Cu-ZrO. catalyst. 
Besides studying the La-Cu-ZrO2 catalyst, effort has continued in 
screening other potential catalysts. A promising 5%Cu-2%Ag cata- 
lyst supported on active carbon was found that catalyzes NO 
reduction by acetone. At 150°C, 35% NO conversion was obtained 
in the presence of 4% Oo. and 8% HzO at a space velocity of 3000 
h-' after 5 h on stream. 


30481 (INIS-AR-065) Properties of inorganic solids dis- 
persed in aqueous media. Regazzoni, A.E. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Dept. de Quimica de 
Reactores. 1993. 2p. (in Spanish). (CONF-9304214—: 8. Argentine 
congress on physico-chemistry, Mar del Plata (Argentina), 19-22 
Apr 1993). Order Number DE94634893. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. AQUEOUS SOLUTIONS/interfaces; 
AQUEOUS SOLUTIONS/solutes; ADSORPTION; INTERFACES; 
SOLUTES; PRECIPITATION; SOLUBILITY; WATER CHEMISTRY 


30482 (INIS-mf-13903, pp. 11) Transient processes and 
flexible model for crystal pulling simulation, adaptable to dif- 
ferent crystal growth technology.: Crystal quality and growth 
automatic control system optimization. Neeman, V. (Jerusalem 
College of Technology, Jerusalem (Israel)). Israel Association for 
Crystal Growth, Rehovot (Israel). Nov 1993. 56p. (CONF-9311228— 

1993 annual conference of the Israel association for crystal 
growth, Rehovot (Israel), 16 Nov 1993). In The 1993 annual con- 
ference of the Israeli association for crystal growth: Program and 
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abstracts. Order Number DE94633510. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CRYSTAL GROWTH/optimization; OPTI- 
MIZATION; CZOCHRALSK! METHOD; SIMULATION 


30483 (INIS-mf-15016) Investigation of elementary reac- 
tions of H and D atoms with HCO, H2CO and CH.OH in the 
gaseous phase with the aid of LMR, LIF, and ESR. Max-Planck- 
institut fuer Stroemungsforschung. Bericht, v. 4/1994. Ziemer, H. 
Max-Planck-institut fuer Stroemungsforschung, Goettingen (Ger- 
many). Mar 1994. 139p. (In German). Order Number DE94797946. 
Source: OSTI; NTIS (US Sales Only); INIS. 

in the reactions of H and D atoms with HCO, the molecular (H2 + 
CO or HD + CO) as well as the radical products (H + HCO or H + 
DCO and D + HCO) are determined both experimentally and by a 
model calculation. The results are compared with known data about 
the unimolecular dissociation of the H2CO and HDCO molecules. 
In the reactions of H and D atoms with H2CO and D.CO, the reac- 
tion mechanism proceeding via a primary addition step besides the 
direct abstraction pathway is observed as a function of temperature 
by monitoring concentration-time-profiles of the D atoms as well as 
those of the product H atoms and HCO radicals. The height of the 
dissociation threshold of the CH3O radical to H + HoCO is deter- 
mined. By observing the distribution of the product channels in the 
reactions H/D + CH2OH/CD20D the branching ratio between direct 
abstraction and addition mechanism to methanol CH30OH is deter- 
mined. The possible dissociation channels of the highly excited 
CH30H molecule are discussed taking into consideration other ex- 
perimental and theoretical studies. (orig.) 


30484 (Juel-2881) Catalytic conversion of ''CO, and ''CO 
into synthesis precursors for ''C labelling. Patt, J.T. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 1 
- Nuklearchemie; Koein Univ. (Germany). Mar 1994. 147p. (In Ger- 
man). Order Number DE94797976. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The positron emitter carbon-11 (T,;2=20.3 min) is an ideal radio 
nuclide for tracers in positron emission tomograpiyy (PET). In this 
study catalytic methods for the synthesis of [''C]alcohols have 
been investigated. The formation of [''C]methanol has been stud- 
ied on PWAI,O3 and Cu/ZnO/Al,03 catalysts with respect to CO 
and CO, carrier addition to the synthesis gas. Carbon monoxide 
was identified as the precursor of methanol formation on the Pd/ 
Al,03-catalyst. In contrast on the Cu/ZnO/Al,03-catalyst methanol 
was formed on a reaction pathway via an adsorbed CO>.-species. 
A n.c.a.-[''C]methanol synthesis basing on the Cu/ZnO/Al203- 
catalyst has been developed by substitution of the oxygen 
containing components CO and COz in the synthesis gas by N2O. 
The radiochemical yield, the low selectivity of [''C]methanol 
production and the rather slow kinetics of this process were argu- 
ments against the practical use of this process in the synthesis of 
11C-labelling agents. (orig.) 


30485 (KFKI-1994-4/J,K) Recent advances in the organic 
chemistry of astatine. Berei, K.; Vasaros, L. Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Mar 1994. 67p. Order Number DE94633600. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Investigation on the chemical behaviour of astatine in the last 
decade are surveyed. The survey covers the physical and chemical 
properties of astatine, synthesis and identification of organic asta- 
tine compounds, their ;¢!.ycicochemical properties. A special 
chapter is devoted to biomedical applications, including inorganic 
211 At species, 2'' At-labelled proteins and drugs. An extensive bibli- 
ography of the related literature is given. (N.T.) 129 refs.; 12 figs.; 
14 tabs. 


30486 (LA-UR-94-431) Tests of dielectric model descrip- 
tions of chemical charge displacements in water. Tawa, G.J.; 
Pratt, L.R. Los Alamos National Lab., NM (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940813-1: 208. American 
Chemical Society national meeting, Washington, DC (United 
States), 21-26 Aug 1994). Order Number DE94007530. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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A dielectric model of electrostatic solvation is applied to describe 
potentials of mean force in water along reaction paths for (a) 
pairing of sodium and/or chloride ions; (b) the symmetric Sy2 ex- 
change of chloride in methyichloride; (c) nucleophilic attack of 
formaldehyde by hydroxide anion. For these cases simulation and 
XRISM results are available for comparison. The accuracy of 
model predictions varies from spectacular to poor. It is argued that: 
(a) dielectric models are physical models, even though simplistic 
and empirical; (b) their successes suggest that second-order per- 
turbation theory is a physically sound description of free energies 
of electrostatic solvation; and (c) the most serious deficiency of the 
dielectric models lies in the definition of cavity volumes. Second- 
order perturbation theory should therefore be used to refine the 
dielectric models. These dielectric models make no attempt to as- 
sess the role of packing effects but for salvation of classical 
electrostatic interactions the dielectric models appear to perform as 
well as the more detailed XRISM theory. 


30487 (LA-UR-94-897) An overview of the Evaluation of 
Oxygen Interactions with Materials Ill Experiment: Space Shut- 
tle Mission 46; July-August, 1992. Koontz, S.L. (National 
Aeronautics and Space Administration, Houston, TX (United 
States). Lyndon B. Johnson Space Center); Leger, L.J.; Visentine, 
J.T.; Hunton, D.E.; Cross, J.B.; Hakes, C.L. Los Alamos National 
Lab., NM (United States). [1993]. 44p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9311137-2: 3. 
long duration exposure flight (LDEF) symposium, Williamsburg, VA 
(United States), Nov 1993). Order Number DE94009365. Source: 
OSTI; NTIS; GPO Dep. 

The flight experiment was developed to obtain benchmark atomic 
oxygen reactivity data and was conducted during Space Trans- 
portation System Mission 46 (STS 46), July 31 to August 7, 1992. 
in this paper, we present an overview of EOIM-IIl and the results 
of the materials reactivity and mass spectrometer/carousel experi- 
ments. Mass spectrometer calibration methods are discussed 
briefly, as a prelude to a detailed discussion of the mass spectro- 
metric results produced during STS-46. Mass spectrometric 
measurements of ambient O-atom flux and fluence are in good 
agreement with the values calculated using the MSIS-86 model of 
the thermosphere as well as estimates based on the extent of 
O-atom reaction with Kapton polyimide. Mass spectrometric mea- 
surements of gaseous products formed by O-atom reaction with 
C'S labeled Kapton revealed CO, COz, HzO, NO and NOz. By op- 
erating the mass spectrometer so as to detect naturally occurring 
ionospheric species, we characterized the ambient ionosphere and 
detected the gaseous reaction products formed when ambient ions 
interacted with the C'® Kapton carousel sector. By direct compari- 
son of the results of on-orbit O-atom exposures with those 
conducted in ground-based laboratory systems, we have demon- 
Strated the strong translational energy dependence of O-atom 
reactions with a variety of polymers. A “line-of-centers” reactive 
scattering model was shown to provide a reasonably accurate 
description of the translational energy dependence of polymer re- 
actions with O atoms over a three order-of-magnitude range in 
translational energy and a four order-of-magnitude range in reac- 
tion efficiency. Postflight studies of the polymer samples by x-ray 
photoelectron spectroscopy and infrared spectroscopy demonstrate 


that O-atom attack is confined to within 50 to 100 Angstroms of the 
surface. 


30488 (LBL-35914) Hydrogenation of nitriles on a well- 
characterized nickel surface: From surface science studies to 
liquid phase catalytic activity measurements. Gardin, D.E. 
Lawrence Berkeley Lab., CA (United States). Dec 1993. 187p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE94018184. Source: 
OSTI; NTIS; GPO Dep. 

Nitrile hydrogenation is the most commonly used method for 
preparing diverse amines. This thesis is aimed at the mechanism 
and factors affecting the performance of Ni-based catalysts in ni- 
trile hydrogenations. Surface science techniques are used to study 
bonding of nitriles and amines to a Ni(111) surface and to identify 
surface intermediates. Liquid-phase hydrogenations of cyclohexene 
and 1-hexene on a Pt foil were carried out successfully. Finally, 
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knowledge about the surface structure, surface chemical bond, dy- 
namics of surface atoms (diffusion, growth), and reactivity of metal 
surfaces from solid-gas interface studies, is discussed. 


30489 (ORNL/TM-12674, pp. 378-380) Nuclear magnetic 
resonance imaging. Dieckman, S.L. (Argonne National Lab., IL 
(United States)); Raptis, A.C.; Ellingson, W.A.; Omatete, 0.0. Oak 
Ridge National Lab., TN (United States). Apr 1994. In Ceramic 
Technology Project: Semiannual progress report for April 1993 
through September 1993. 436p. Order Number DE94014049. 
Source: OSTI; NTIS. 

The purpose of this work is to evaluate the potential of NMR 
imaging to impact the development and process control of near- 
net-shape gel-cast ceramic composites. The specific objectives of 
this work are to determine the utility of NMR imaging for: (1) 3D 
mapping of polymerization homogeneity; (2) real-time imaging of 
the polymerization process; (3) nondestructive evaluation of voids 
and flaws in the resultant components; and (4) measurement of 
physical properties such as degree of polymerization, viscosity, 
and specimen strength via correlation of these properties with mea- 
sureable NMR parameters (T;, T;,, and To). 


30490 (SVF-503) Alkalization of steam and condensate. 
Falk, |. (Studsvik Material AB, Nykoeping (Sweden)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden); Studsvik Material 
AB, Nykoeping (Sweden). Apr 1994. 32p. (in Swedish). 
(STUDSVIK-M-94-19). Order Number DE94790820. Source: OSTI; 
NTIS. 

Figures and tables with text in English. 

Volatile alkalis are used in steam producing plants to minimize 
corrosion in turbines and condensate systems. However, partial 
condensation of acid species in the steam may cause attacks on 
some specially sensitive parts of the systems. A better knowledge 
in the behavior of the alkalis will improve the possibilities to avoid 
corrosion attacks. Therefore, an experimental investigation of the 
behaviors of alkalis under dynamic conditions in autoclaves system 
has been carried out. Steam was produced at 250 degrees C and 
condensed at 150 degrees C and 120 degrees C. The alkaline ef- 
fect has been determined through continuous measurements of 
conductivity and pH in sidestreams of the steam and water phases. 
The investigation includes studies of feedwater spiced with car- 
bonic acid and decomposition products of human acids. Ammonia 
and AMP (2-amino-2-methyl-1-propanol) were used as alkali. It has 
been found that the distribution coefficients of ammonia and AMP 
are lower than reported in literature. In plants using partly deion- 
ized make up water it is possible to alkalize steam and water 
reasonably well through dosing of ammonia only. If the make up 
water is totally deionized the pH in the boiler water becomes too 
low in the absence of phosphate. Sufficient neutralization of acidic 
decomposition products of humic acids can be obtained using a 
combination of ammonia with a minor addition of AMP. With car- 
bonic acid in the water the use of AMP does not give a sufficiently 
high pH value in the steam because of the low distribution coeffi- 
cient. The pH in the aqueous phase will be too high if AMP is used 
to adjust pH in the steam. 1 ref, 17 figs 


30491 (UCRL-53868-93, pp. 7.17-7.20) Testing of potential 
environmentally safe refrigerants. Cravey, W.R.; Mease, G.R.; 
Hawley-Fedder, R.A.; Cupps, J. Lawrence Livermore National Lab., 
CA (United States). May 1994. In Engineering research, develop- 
ment and technology: Thrust area report, FY93. 232p. Order 
Number DE94014210. Source: OSTI; NTIS; INIS. 

The authors have investigated the electrical breakdown parame- 
ters that contribute to arc-induced perfluoroisobutylene (PFIB) 
formation in alternative refrigerants and dielectrics. They performed 
an extensive experimental matrix to determine the important electri- 
cal parameters that contribute to PFIB formation. Measurements 
were made on the electrical parameters associated with the break- 
down and on the amount of PFIB that was produced. 


4004 Electrochemistry 
Refer also to citation(s) 29347, 29395, 30255 


30492 (KFK-5294) Destruction of selected organic model 
substances by electrochemical regenerable oxidation agents. 





Leffrang, U. Kernforschungszentrum Karlsruhe GmbH (Germany). 
inst. fuer Heisse Chemie; Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Schadstoff- und Abfallarme Verfahren (PSA); 
Heidelberg Univ. (Germany). Naturwissenschaftlich-Mathematische 
Gesamtfakultaet. Apr 1994. 141p. (In German). Order Number 
DE94794136. Source: OSTI; NTIS (US Sales Only). 

In this work the decomposition of selected organic model sub- 
stances to CO, by indirect electrooxidation was investigated in a 
laboratory scale. For that purpose the organic material was either 
solved or dispersed in the sulfuric acid containing electrolyte and 
destroyed by a mediator. As oxidizing agent we chose Co(II) be- 
cause of the high redox potential of the Co(II)/Co(Ill) redox couple 
and its property to be produced with high current efficiency in undi- 
vided electrolytic cells. As model substances phenol, 2 - and 4 - 
chloropheno! and a PCB - containing transformer oil mainly con- 
sisting of tri- and tetrachlorobenzenes were used and decomposed 
in both, a batch and a continuous mode. (orig.) 


4005 Photochemistry 
Refer also to citation(s) 29211, 29559 


30493 (DOE/ER/14039-3) Photochemistry of intermolecular 
C-H bond activation reactions. Lees, A.J. State Univ. of New 
York, Binghamton, NY (United States). Dept. of Chemistry. [1994]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-89ER14039. Order Number DE94018417. Source: 
OSTI; NTIS; GPO Dep. 

Goals at the onset were to obtain photophysical and photochem- 
ical data on transition-metal organometallic complexes which 
undergo light-induced intermolecular C-H bond activation reactions 
with hydrocarbon substrates. The complexes included these of 
rhodium and rhenium with such as cyclopentadiene, CO, phos- 
phine, pyridines, etc. 


4006 Radiation Chemistry 
Refer also to citation(s) 29394 


30494 (INIS-AR-087) Gamma Irradiation of soybean flour 
samples for a quantitative evaluation of mercury. Serdeiro, 
N.H. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Quimica Analitica); Marques, R. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Quimica Analitica. 1993. 3p. (In Spanish). (CONF-9311167—: 21. 
meeting of the Argentine Association of Nuclear Technology, Mar 
del Plata (Argentina), 8-12 Nov 1993). Order Number 
DE94634907. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. RADIATION CHEMISTRY/gamma radia- 
tion; RADIATION CHEMISTRY/organic compounds; RADIATION 
CHEMISTRY/quantitative chemical analysis; FLOUR; MERCURY; 
ORGANIC MATTER; SOYBEANS; TOXIC MATERIALS; TOXICITY 


30495 (INIS-BR-3395) Antioxidant and sensitizer effect on 
the stability of natural rubber latex vulcanized by gamma rays. 
Canavel, V. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). 1993. 112p. (in Portuguese). Order 
Number DE94636061. Source: OSTI; NTIS (US Sales Only): INIS. 

The natural rubber latex was vulcanized by gamma rays and 
electrons beam, in the presence and absence of sensitizer at room 
temperature. The sensitizers were the following; n-butyl acrylate (n- 
BA) /t-butyl hydroperoxide (t-B H) /KOH, C Cl, /potassium laurate 
and n-BA /KOH. The studied antioxidants, Irganox 1520, Vulcanox 
SP and Vulcanox BKF, were added to the latex after irradiation. 
Among the studied antioxidants in function of tensile strength (TS) 
after the aging of rubber plates, the Irganox was the best efficient 
on the gamma vulcanization in the presence of n-BA/t-B H/KOH, 
because only 0,20 p hr is enough to obtain the greatest increase of 
TS, that was 34%, 12 MPa to 16 MPa. The formulating method of 
latex with the sensitizer constituted the 3,0 p hr of n-BA/0,1 p hr of 
t-B H and 0,2 p hr of KOH, was evaluated respecting the TS of 
rubber plates. The electrons beam vulcanization produces the 
greatest reversible perturbance in the colloidal stability of latex 
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after irradiation caused by radiolytic species absorption that pro- 
motes the increase of particle size. The antioxidant also contributes 
to reversible destabilization of gamma irradiated latex, because it is 
also adsorbed by particles surface. The relation between the latex 
viscosity and the TS of respective rubber plates is reverse, show- 
ing the latex stability affects the quality of rubber goods. (author). 


4007 Radiochemistry and Nuciear Chemistry 
Refer also to citation(s) 29188, 29189, 29348, 31049 


30496 (CONF-940529-24) Visible and near-IR spectro- 
scopic studies of UC1, in a basic ambient temperature melt: 
The observation of a possible geometric distorted UC1,?- 
species and the evidence for the hydrogen-bond in the melt. 
Dai, S.; Toth, L.M.; Del Cul, G.D.; Metcalf, D.H. Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 185. Electrochemical Society meeting; San Francisco, CA 
(United States); 22-27 May 1994. Order Number DE94017764. 
Source: OSTI; NTIS; GPO Dep. 

Since high temperatures can lead to broadening of absorption 
spectra, ambient temperature chloride melts were used; the system 
used was AICl,-1-ethyl-3-methyl-imidazolium chloride (EMIC). The 
uv-visible spectrum of UCI, in basic melt had many peaks with the 
most intense (triplet) ones around 2000 nm, similar to these at high 
temperature and indicating the same species. The electronic transi- 
tion is allowed by a static rather than a vibronic mechanism. The 
central peak in the UCig?- spectrum indicates distortion of geome- 
try from the O, symmetry by the solvent medium. Very strong 
hydrogen bonding between UCI,2- and solvent EMI is suggested. 


30497 (INIS-AR-086) Development of rapid determination 
of gamma impurities in fission produced Mo-99. Ratner, M.J.; 
Esposito, M.G.; Nunez, O.J. Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Gerencia de Aplicaciones. 1993. 3p. 
(In Spanish). (CONF-9311167-: 21. meeting of the Argentine As- 
sociation of Nuclear Technology, Mar del Plata (Argentina), 8-12 
Nov 1993). Order Number DE94634900. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. 2 refs. ISOTOPE PRODUCTION/quality 
control; MOLYBDENUM 99/impurities; MOLYBDENUM 99/isotope 
production; FISSION PRODUCTS; GAMMA SPECTRA; GAMMA 
SPECTROSCOPY; HDEHP; IMPURITIES; RADIOCHEMISTRY 


30498 (INIS-mf-14310) Biomedical tracers: technetium-99 
m complexing sulfur polydentate ligands. Bendennoune, A. Uni- 
versite Cadi Ayyad, Marrakech (Morocco). Faculte des Sciences 
Semialia. 23 Apr 1994. 159p. (in French). Order Number 
DE94636058. Source: OSTI; NTIS (US Sales Only); INIS. 

Cyclic and acyclic tetra sulfur ligands have been synthesized and 
some of them have been labelled with technetium-99m. These 
works have two different aims: 1- Development of methods permit- 
ting to obtain easily potential technetium complexing sulfur 
polydentate chelates. 2- Research of positive and neutral com- 
plexes of this metal likely to replace thalium-201 in the coronary 
flow estimation and [TcO-HMPAO] sup 0 complex in the cerebral 
scintigraphy, respectively. In this work, first, different ways for ob- 
taining dithioetherdithiols and cyclic tetrathioethers containing 
functional groups have been carried out, then complexation of the 
core of nitrutechnetium (TcN) sup 2+ at tracers scale, by 
dithioetherdithiols, using exchange reaction with [sup 9 sup 9 sup 
m TcNCl sub 4 ] sup - ion complex or sup 99 sup m TeN Cl sub 2 
[P(CH sub 2 CH sub 2 CN) sub 3 ] sub 2 has been studied. Fi- 
nally, biological distribution in swiss mouse of these technetiated 
complexes has been studied. 135 refs., 30 figs., 13 tabs. (F.M.). 


30499 (LA-12820-MS) Actinide(IV) and actinide(Vl) carbon- 
ate speciation studies by PAS and NMR spectroscopies: 
Yucca Mountain Project: Milestone report 3031-WBS 
1.2.3.4.1.3.1. Clark, D.L.; Ekberg, S.A.; Morris, D.E.; Palmer, P.D.; 
Tait, C.D. Los Alamos National Lab., NM (United States). 
Sep 1994. 62p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94016957. Source: OSTI; NTIS; INIS; GPO Dep. 
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Pulsed-laser photoacoustic spectroscopy (PAS) and Fourier- 
transform nuclear magnetic resonance (NMR) spectroscopy were 
used to study speciation of actinide(IV) and actinide(VI) ions (Np, 
Pu, Am) in aqueous carbonate solutions vs of pH, carbonate con- 
centration, actinide content, and temperature. PAS focused on 
Pu(IV) speciation. Stability fields on a pH (8.4 to 12.0) versus total 
carbonate content (0.003 to 1.0 M) plot for dilute Pu(lV) carbonate 
species ([Pulto: = 1 mM) were mapped. Four plutonium species, 
with absorption peaks at 486, 492, 500, and 512 nm were found. 
Loss of a single carbonate ligand does not account for the differ- 
ence in speciation for the 486 and 492 nm absorption peaks, nor 
can any of the observed species be identified as colloidal Pu(IV). 
NMR data have been obtained for UO,**+, PuO22+ and AmO-?+. 
This report focuses on results for PuO2**. The ligand exchange re- 
action between free and coordinated carbonate on the 
PuO2(CO3)34- systems has been examined by variable tempera- 
ture '*C NMR _ spectroscopy. In each of the six different 
PuOQ2(CO3)34- samples, two NMR signals are present, one for the 
free carbonate ligand and one for the carbonate ligand coordinated 
to a paramagnetic plutonium metal center. The single’SC 
resonance line for coordinated carbonate is consistent with expec- 
tations of a monomeric PuO2(CO3)34*~ species in solution. A 
modified Carr-Purcell-Meiboom-Gill NMR pulse sequence was used 
for determining of ligand exchange parameters for paramagnetic 
actinide complexes. Eyring analysis at standard conditions pro- 
vided activation parameters of AH = 38 KJ/M and AS = —60 J/K for 
the plutonyl triscarbonate system, suggesting an associative transi- 
tion state for the plutonyl(Vl) carbonate complex self-exc. 


30500 (ORNL/TM-12789) Nuclear medicine program 
progress report for quarter ending June 30, 1994. Knapp, F.F. 
Jr.; Ambrose, K.R.; Beets, A.L.; Lambert, C.R.; McPherson, D.W.; 
Mirzadeh, S.; Luo, H. Oak Ridge National Lab., TN (United States). 
Aug 1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94017530. Source: OSTI; NTIS; INIS; GPO Dep. 

In this report we describe tile first successful synthesis and in 
vivo evaluation of a fluorinated analogue of the |QNP muscarinic- 
cholinergic receptor ligand. Unanticipated synthetic hurdles lead to 
several unsuccessful approaches before the synthesis of a model 
compound was achieved. The successful route involved introduc- 
tion of the fluoroethyl moiety at an early stage of the synthesis by 
alkylation of ethyl 1,3-dithiane-2-carboxylate with 1-fluoro-2- 
bromoethane. Subsequent unmasking of the carbonyl, followed by 
introduction of the phenyl group with phenylimagnesium bromide 
and subsequent transesterification with racemic quinuclidinol 
afforded the target compound, 1-azabicyclo[2.2.2]oct-3-yl a-(1- 
fluoroethan-2-yl)-a-hydroxy-a-phenylacetate (QNF). Pretreatment 
of Fisher rats with QNF one hour prior to the intravenous adminis- 
tration of the [I-131]-Z-(R,R) IQNP isomer demonstrated that the 
new fluoro analogue blocked uptake of iodine-131 in those regions 
of the brain rich in muscarinic-cholinergic receptors measured three 
hours after injection. As an example, the control values for group 
of nontreated animals were (5 animals; mean + SD): cortex, 
1.20+0.27; striatum, 0.73+0.19; pons, 0.70+0.20; cerebellum, 
0.43+0.114. Brains from animals pretreated with the fluoro ana- 
logue had the following values (mean+SD; % decrease): cortex, 
0.6740.15 (65%); striatum, 0.351+0.114 (52%); pons, 0.40+0.08 
(43%); cerebellum, 0.16+0.09(63%). Also during this period sev- 
eral tungsten-188/rhenium-188 generators and tin-117m samples 
were provided for collaborative studies. 


30501 (RCM-00392) Effects of humic substances on the 
migration of radionuclides: Complexation of actinides with hu- 
mic substances. 1. progress report: Period covered: June 
1991 - December 1991. Kim, J.|. (Technische Univ. Muenchen 
(Germany)); Buckau, G.; Klenze, R.; Rhee, D.S.; Wimmer, H.; De- 
cambox, P.; Mauchien, P. Technische Univ. Muenchen, Garching 
(Germany). Inst. fuer Radiochemie. Feb 1992. 107p. Sponsored by 
Commission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W-CT91-0083. Order Number DE94797755. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the present research programme is to study the com- 
plexation behaviour of actinide ions with humic substances in 
natural aquifer systems and hence to quantify the effect of humic 
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substances on the actinide migration. Aquatic humic substances 
commonly found in all groundwaters in different concentrations 
have a strong tendency towards complexation with actinide ions. 
This is one of the major geochemical reactions but hitherto least 
quantified. Therefore, the effect of humic substances on the ac- 
tinide migration is poorly understood. In the present research 
programme the complexation of actinide ions with humic sub- 
stances will be described thermodynamically. This description will 
be based on a model being as simple as possible to allow an easy 
introduction of the resulting constants into geochemical modelling 
of the actinide migration. This programme is a continuation of the 
activities of the COCO group in the second phase of the CEC- 
MIRAGE project. (orig.) 


30502 (RCM-00392, [pp. 9]) Effects of humic substances 
on the migration of radionuclides: Complexation of actinides 
with humic substances. Appendix V. Bidoglio, G. (Radiochem- 
istry Div., CEC-JRC, Ispra (Italy)). Technische Univ. Muenchen, 
Garching (Germany). Inst. fuer Radiochemie. Feb 1992. Sponsored 
by Commission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W-CT91-0083. In Effects of humic substances on 
the migration of radionuclides: Complexation of actinides with hu- 
mic substances. 1. progress report: Period covered: June 1991 - 
December 1991. 107p. Order Number DE94797755. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The complexation of Eu(lil) with humic substances was studied 
by using Time Resolved Laser Induced Fluorescence. Most of the 
work concentrated on the investigation of competition effects. Ac- 
tinides in aquatic environments coexist with major and minor 
components of natural waters, usually present at much higher con- 
centration levels. The competition effect was found to be larger for 
ions of identical oxidation state, suggesting therefore binding to the 
same sorption sites. Spectroscopic measurements were made in 
the system Eu/HA/Cr by looking at the decrease of the fluores- 
cence signal of the pre-formed EuHA complex with increasing 
concentrations of the non-fluorescent Cri(IIl) ions. (orig.) 


30503 (RCM-—00392, [pp. 10]) Humic acid complexation and 
detection of neptunium studied at very low concentrations. 
Appendix Ill. Marquardt, C. (Mainz Univ. (Germany). Inst. fuer 
Kernchemie); Riegel, J.; Sattelberger, P.; Herrmann, G.; Traut- 
mann, N. Technische Univ. Muenchen, Garching (Germany). Inst. 
fuer Radiochemie. Feb 1992. Sponsored by Commission of the 
European Communities, Brussels (Belgium). Contract CEC FI2W- 
CT91-0083. In Effects of humic substances on the migration of 
radionuclides: Complexation of actinides with humic substances. 1. 
progress report: Period covered: June 1991 - December 1991. 
107p. Order Number DE94797755. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Separation of neptunium in the 5+ state and of its complexes 
formed with humic acid at very low metallic concentrations is 
achieved with continuous electrophoretic ion focusing in 0.01 M 
sodium perchlorate solutions. The complexation of Np(V) at con- 
centrations of about 10-'* mol.L—' depends on the pH and the 
humic acid concentration in the solution. At pH 3 less than 10 per- 
cent and at pH 7 more than 90 percent of the total neptunium are 
complexed. For trace analysis of neptunium laser resonance ion- 
ization mass spectroscopy can be applied. With a three-step 
photoionization process and by populating autoionizing states an 
overall efficiency of 10-® was obtained, corresponding to a detec- 
tion limit of 10° atoms of Np-237. (orig.) 


30504 (RCM-—00392, [pp. 17]) Complexation of lanthanides 
and actinides with humic acids. Appendix Il: Semestrial report, 
July ist - December 31st 1991. Decambox, P. (Dept. des Pro- 
cedes de |’Enrichissement, Service de Physique, d’Experimentation 
et d’Analyse, Lab. de Spectroscopie Laser Analytique, 91 - Gif-sur- 
Yvette (France)); Mauchien, P. Technische Univ. Muenchen, 
Garching (Germany). Inst. fuer Radiochemie. Feb 1992. Sponsored 
by Commission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W-CT91-0083. In Effects of humic substances on 
the migration of radionuclides: Complexation of actinides with hu- 
mic substances. 1. progress report: Period covered: June 1991 - 
December 1991. 107p. Order Number DE94797755. Source: 
OSTI; NTIS (US Sales Only); INIS. 





Natural waters are the main transport medium for radionuclides 
in the geosphere in case of an accidental release of radioactivity 
from a nuclear waste disposal. Complexation studies of radionu- 
clides with natural organic substances present in aquifers are 
important to perform in order to predict their behaviour in natural 
systems. Interactions of two trivalent elements, curium and dyspro- 
sium, representative respectively for actinides and lanthanides, 
have been investigated by Time-Resolved Laser-induced Spec- 
trofluorometry (TRLIS) allowing to work at low concentrations of 
cations (10-© M-10-® M). By using a ‘Fluorescence titration’ 
method, complexing capacities and interaction constants are ob- 
tained over a broad pH range (4 to 7) at a constant ionic strength 
(0.1 M). The complexing behaviour of Cm and Dy is analysed. Data 
are discussed and compared with existing literature data. (orig.) 


30505 (RCM—00392, [pp. 22]) A comparative spectroscopic 
study of the fulvate complexation of trivalent transuranic ions. 
Appendix |. Buckau, G. (Technische Univ. Muenchen, Garching 
(Germany). Inst. fuer Radiochemie); Kim, J.I.; Klenze, R.; Rhee, 
D.S.; Wimmer, H. Technische Univ. Muenchen, Garching 
(Germany). Inst. fuer Radiochemie. Feb 1992. Sponsored by Com- 
mission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W-CT91-0083. In Effects of humic substances on 
the migration of radionuclides: Complexation of actinides with hu- 
mic substances. 1. progress report: Period covered: June 1991 - 
December 1991. 107p. Order Number DE94797755. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A spectroscopic study has been carried out at pH 6 in 0.1 M 
NaClO, for the complexation of trivalent transuranic ions with a ful- 
vic acid from the Gorleben aquifer system. For comparison of 
methods, two different spectroscopic procedures are applied, i.e. 
conventional UV/Vis absorption spectroscopy for Am(IIl) and time- 
resolved laser fluorescence spectroscopy (TRLFS) for Cm(ill). Both 
absorption and emission spectroscopy result in comparable con- 
stants of the fulvate complexation: log 6=5.78+0.07 for Am(III) and 
log 6=5.90+0.11 for Cm(Ill). These values, being independent of 
PH and ionic strength, are evaluated by taking into account the 
loading capacity of the fulvic acid, which amounts 64.9% of the to- 
tal proton exchange capacity at the given pH and ionic strength. A 
large concentration variety of the metal ions, i.e. from 4.6x10-5 
mol L—' to 5.6x10—® mol L-', does not show any concentration 
effect on the complexation reaction and hence leads to nearly the 
same complexation constants. (orig.) 


30506 (RCM-01193, [pp. 31]) Effects of humic substances 
on the migration of radionuclides : Complexation of actinides 
with humic substances in natural aquatic systems. Appendix 
IV. Dierckx, A. (Katholieke Univ. Leuven, Herverlee (Belgium). Lab. 
voor Colloidchemie); Vancluysen, J.; Apers, K.; Maes, A. 
Technische Univ. Muenchen, Garching (Germany). Inst. fuer Radio- 
chemie. Sep 1993. Sponsored by Commission of the European 
Communities, Brussels (Belgium). Contract CEC FI2W-CT91-0083. 
In Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 4. progress re- 
port: Period covered: January 1993 - June 1993. 97p. Order 
Number DE94797754. Source: OSTI; NTIS (US Sales Only); INIS. 

In this progress report, it has been demonstrated that the mixed 
complexation phenomenon is not limited to Eu°*, but is also at 
work in Co*+, Cd?+ and UO,2+ - humic acid - competitive ligand 
interaction. Again, it has been demonstrated that the mixed com- 
plexation behaviour starts at a certain critical competitive ligand 
concentration. This critical concentration is lower, when stronger 
metal-competitive ligand interactions are at work. For the for envi- 
ronmentals aspect important metals, it is recommended to obtain 
this critical concentration. Indeed, a first attempt of quantitive inter- 
pretation of the experimental data, revealed a rather high mixed 
complex interaction constant, with a rather important influence on 
the speciation of Eu**, for natural ligands as CO3?-. For this rea- 
son, it is recommended to take this mixed complex phenomena 
into account in the geochemical speciation codes. (orig.) 


30507 (RCM-01193, [pp. 8]) The behaviour of very low 
concentrations of Np(V) and Smiill) in humic acid solutions. 
Appendix Ill. Marquardt, C. (Mainz Univ. (Germany). Inst. fuer 
Kernchemie); Franz, C.; Herrmann, G.; Trautmann, N. Technische 
Univ. Muenchen, Garching (Germany). Inst. fuer Radiochemie. Sep 
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1993. Sponsored by Commission of the European Communities, 
Brussels (Belgium). Contract CEC FI2W-CT91-0083. In Effects of 
humic substances on the migration of radionuclides: Complexation 
of actinides with humic substances. 4. progress report: Period cov- 
ered: January 1993 - June 1993. 97p. Order Number 
DE94797754. Source: OSTI; NTIS (US Sales Only); INIS. 

Anion exchange chromatography with DEAE-Sephadex A-25 
was applied to investigate the complexation of femtomolar concen- 
trations of Np(V) with Aldrich humic acid at concentrations of 20 to 
80 mg L-' and in the pH range from 4 to 7 in 0.01 M NaClO,. 
From these experiments it can be concluded that a 1:1 neptunium 
humate complex is the main species. Assuming 100% loading ca- 
pacity (LC) of the humic acid for NpO2* the dependence of 
the complex stability constant 6 on the pH _ is: log 
B=(0.24+0.02).pH+(2.54+0.11). Using the LC measured at higher 
neptunium concentrations in dependence on the pH value, the data 
from the Sephadex A-25 experiment result in a pH independent log 
B* of 5.1+0.13. Studies of the humate complexation of samar- 
ium(Ill) as a model element for trivalent actinides were performed 
by means of cation exchange chromatography with Biorad AG 50W 
X8 at 50 mg L—-' humic acid and in the pH range 3 to 6 in 0.1 M 
NaClO,. First results show that the humate complexation of Smi(Ill) 
increases with increasing pH value. (orig) 


30508 (RCM-01193, [pp. 16]) Complexation of lanthanides 
and actinides with humic acids. Appendix Il. Moulin, V. (Dept. 
Stockage Dechets, Service de Caracterisation et d'Etudes des 
Stockages, Lab. de Geochimie des Solides et des Suspensions, 92 
- Fontenay-aux-Roses (France)); Decambox, P. Technische Univ. 
Muenchen, Garching (Germany). Inst. fuer Radiochemie. Sep 
1993. Sponsored by Commission of the European Communities, 
Brussels (Belgium). Contract FI2W-CT91-0083. In Effects of humic 
substances on the migration of radionuclides: Complexation of ac- 
tinides with humic substances. 4. progress report: Period covered: 
January 1993 - June 1993. 97p. Order Number DE94797754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the interactions between humic substances and ra- 
dioelements is investigated through the use of spectroscopic 
methods depending on the cation studied: - For fluorescent cations 
(lanthanides and actinides such as Dy, Am, Cm, VU): Time- 
Resolved Laser-Induced Spectrofluorometry (TRLIS). - For 
non-fluorescent cations (actinides such as Np): Spectrophotometry 
(SP). The effect of different physico-chemical parameters, namely 
PH, ionic strength, presence of a competing cation and cation con- 
centration, is studied in order to determine interaction constants, to 
understand complexation mechanisms and to propose a complexa- 
tion model. (orig.) 


30509 (RCM-—01193, [pp. 24]) Complexation of the hexava- 
lent uranyl ion with aquatic humic acid. Appendix |. Czerwinski, 
K.R. (Technische Univ. Muenchen, Garching (Germany). Inst. fuer 
Radiochemie); Buckau, G.; Scherbaum, F.; Kim, J.l. Technische 
Univ. Muenchen, Garching (Germany). Inst. fuer Radiochemie. Sep 
1993. Sponsored by Commission of the European Communities, 
Brussels (Belgium). Contract CEC FI2W-CT91-0083. In Effects of 
humie substances on the migration of radionuclides: Complexation 
of actinides with humic substances. 4. progress report: Period cov- 
ered: January 1993 - June 1993. 97p. Order Number 
DE94797754. Source: OSTI; NTIS (US Sales Only); INIS. 

The complexation of the hexavalent uranyl ion with aquatic hu- 
mic acid from Gorleben groundwater (Gohy-573) is studied in the 
0.1 M NaClO, at pH 4 under argon atmosphere. The concentration 
range investigated is from 1x10~7 to 1x10-5 moVL for the uranyl 
ion and from 1x10—§ to 1.12x10-5 moVL for the humic acid. Three 
different experimental methods are applied to separate the 
uncomplexed uranyl ion from the uranyl humate complex, using dif- 
ferences of the two species in size by ultrafiltration at the pore size 
of about 1 nm, in charge by anion exchange separation and in 
spectroscopic properties by time resolved laser fluorescence spec- 
troscopy (TRLFS). No reduction of U(VI) to U(IV) is observed in 
the course of the humate complexation process. The experimental 
results confirm that the prevailing reaction mechanism is charge 
netralization of the UO ?* ion with two proton exchanging sites of 
humic acid. At pH 4 in 0.1 M NaClO,, where the hydrolysis of the 
uranyl ion appears negligible, the fraction of proton exchanging 
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sites of the humic acid that can be occupied by the uranyl ion 
(called the loading capacity (LC) of the uranyl ion) is determined to 
be 0.185+0.003. The complexation constant evaluated by taking 
the loading capacity into account is found the be log 6=6.16+0.13, 
which is a grand average of all values determined by the three ex- 
perimental procedures under consideration. This value is valid for 
the humate complexation of the non-hydrolyzed uranyl ion, being 
independent of pH and ionic strength. (orig.) 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 29314, 29559, 30203, 30204, 30205, 
30206, 30208, 30209, 30210, 30211, 30212, 30213, 30214 


30510 (DOE/ER/13934—6) Molecular snapshots: Product 
imaging of dynamics important to fundamental combustion 
processes. Cornell Univ., Ithaca, NY (United States). Dept. of 
Chemistry. [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER13934. Order Number 
DE94018595. Source: OSTI; NTIS; GPO Dep. 

The authors studied the 355 photodissociation of NOz2 cooled in 
a supersonic beam by the method of state-resolved photofragment 
imaging. In addition, they have studied the state-to-state differential 
cross-sections for inelastic collisions of NO with Ar in a crossed- 
beam experiment using time-of-flight ion imageing. 


30511 (DOE/ER/79115-T1) Installation of an HPLC-DAD/ 
APCIMS and direct flame sampling/APCI-MS for fullerenes 
and PAH research: Initial report for instrumentation grant, 
Project period 1 August 1992-31 July 1994. Howard, J.B.; 
Lafleur, A.L.; Taghizadeh, K. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Dept. of Chemical Engineering. [1994]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-92ER79115. Order Number DE94017352. Source: 
OSTI; NTIS; GPO Dep. 

Recently, the authors’ research group at MIT discovered that 
both Cgp and C7o fullerenes are produced in substantial amounts 
from benzene-oxygen-argon flames under certain conditions. Use 
of the PE/Sciex APCI-LC/MS will be crucial to the analysis of 
fullerene mixtures now being generated in flames in Department of 
energy sponsored research at MIT. The PE/Sciex APCI/LC-MS 
equipment consists of a high performance liquid chromatography 
(HPLC) with diode array spectrophotometric detector (DAD) inter- 
faced to an atmospheric pressure ionizer with a single quadrupole 
mass spectrometer (MS) through a heated nebulizer. The interface 
between the HPLC and the MS is designed to minimize thermal in- 
put to the HPLC eluents and is of great importance for the 
intended application. lonization occurs in a unique fashion at atmo- 
spheric pressure using a chemical ionization source (APCI). It will 
be used for the identification and quantification of flame-generated 
fullerenes and polycyclic aromatic hydrocarbons (PAH). 


30512 (ETDE/DE-mf-94798527) Combustion analysis in 
turbulent and laminar flames by narrow-bandwidth excimer 
lasers. Max-Planck-institut fuer Stroemungsforschung. Bericht, v. 
11/1992. Koch, A. Max-Planck-institut fuer Stroemungsforschung, 
Goettingen (Germany). Jun 1992. 121p. (In German). Order Num- 
ber DE94798527. Source: OSTI; NTIS (US Sales Only). 
Twodimensional diagnostic techniques based on _ narrow- 
bandwidth excimer lasers are used to analyze different types of 
flames. The advantage of these lasers is their high spectral bright- 
ness in the wavelength region of UV light which allows to apply 
very different laser diagnostic techniques. The turbulent flame of a 
commercial oil burning furnace is analysed by planar laser induced 
fluorescence and laser induced predissociation fluorescence. Two 
burner configurations, which differ only in the fuel/air mixing device, 
are investigated to understand why one configuration yields 30% 
less NO, emission. To analyze the origin for this NO,-reduction, 
spatial distributions of reactants (fuel, O2) the reaction intermediate 
OH and the pollutant NO are recorded in both burner configura- 
tions. OH and O2 are measured by LIPF, NO by LIF. Liquid fuel 
droplets are visualized by Mie scattering. The unburnt gaseous fuel 
is analyzed by Rayleigh scattering and another broad band emis- 
sion whose origin is not yet identified. Both, single shot and 
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averaged, distributions are recorded. The averaged distributions 
turn out to be extremely reproducible and yield deeper insight in 
the combustion process. The analysis of the data shows that the 
NO,-reduction originates from faster air injection in the case of the 
optimized burner. A laminar atmospheric methan/air flame is inves- 
tigated by Rayleigh scattering. These experiments benefit from the 
application of excimer lasers because intensities of Rayleigh scat- 
tered light are up to 100 times larger in the wavelength region of 
UV light in comparison to the visible. In the flame under study the 
concentrations of the main species and the pressure in the flame 
are known. This allows to evaluate the temperature distribution from 
the measured intensities of the Rayleigh scattered light. (orig.) 


30513 (LUTFD2-TFCP—1001-1-54) Measurements of 
quenched fluorescence lifetimes and stimulated emission from 
flame radicals. Agrup, S. Lund Univ. (Sweden). Dept. of Combus- 
tion Physics. 1994. 54p. (LRCP-10). Order Number DE94790825. 
Source: OSTI; NTIS. 

Stimulated emission and quenching rates of H, O and CO 
radicals in atmospheric-pressure flames were measured using pi- 
cosecond, two-photon laser-induced fluorescence, detected by a 
streak camera and a CCD. Spatially resolved quenching rates were 
registered in single measurements. A rate equation analysis was 
developed to relate the quenching rates to concentrations of the 
flame radicals H, O and CO. The possibility of using temporally re- 
solved stimulated emission for determination of quenching rates is 
discussed. Laser-induced fluorescence, stimulated emission and 
their potential for combustion diagnostics were studied in CO and 
N using nanosecond-pulsed lasers. The possibility of using a 
streak camera to obtain three-dimensional visualization of an 
aerosol has been examined. 74 refs, 13 figs 


30514 (SAND—94-8701C) Modeling turbulent flame propa- 
gation. Ashurst, W.T. Sandia National Labs., Livermore, CA 
(United States). [1994]. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DR00789. (CONF- 
940838-7: 25. combustion symposium, Irvine, CA (United States), 
1 Aug 1994). Order Number DE94016618. Source: OSTI; NTIS; 
GPO Dep. 

Laser diagnostics and flow simulation techniques axe now pro- 
viding information that if available fifty years ago, would have 
allowed Damkoehler to show how turbulence generates flame area. 
In the absence of this information, many turbulent flame speed 
models have been created, most based on Kolmogorov concepts 
which ignore the turbulence vortical structure, Over the last twenty 
years, the vorticity structure in mixing layers and jets has been 
shown to determine the entrainment and mixing behavior and 
these effects need to be duplicated by combustion models. Turbu- 
lence simulations reveal the intense vorticity structure as filaments 
and simulations of passive flamelet propagation show how this vor- 
ticity Creates flame area and defines the shape of the expected 
chemical reaction surface. Understanding how volume expansion 
interacts with flow structure should improve experimental methods 
for determining turbulent flame speed. Since the last decade has 
given us such powerful new tools to create and see turbulent com- 
bustion microscopic behavior, it seems that a solution of turbulent 
combustion within the next decade would not be surprising in the 
hindsight of 2004. 
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30515 (KCP-613-5497) Computational Science Applica- 
tions in Manufacturing (CSAM) workshop evaluation report. 
Bradford, J.; Dixon, L.; Rutherford, W. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Sep 1994. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE94018586. Source: 
OSTI; NTIS; GPO Dep. 

The Computational Science Applications in Manufacturing 
(CSAM) workshop is a program designed to expose and train high 
school students in the techniques used in computational science 
as they pertain to manufacturing. This effort was sponsored by the 
AlliedSignal Inc., Kansas City Division (KCD) in cooperation with 





the Department of Energy (DOE) and their initiative to support edu- 
cation with respect to the advances in technology. 


30516 (UCRL-53868-93, pp. 1.5-1.9) Computational inte- 
grated photonics. Kallman, J.S. (Univ. of California, Davis, CA 
(United States)); Hawkins, R.J.; Swatloski, T.L.; Heritage, J.P.; 
Wright, E.M.; Ziolkowski, R.W. Lawrence Livermore National Lab., 
CA (United States). May 1994. In Engineering research, develop- 
ment and technology: Thrust area report, FY93. 232p. Order 
Number DE94014210. Source: OSTI; NTIS; INIS. 

In FY-93, the authors accomplished several tasks. In the area of 
finite difference time domain (FDTD) simulation, they developed 
two formulations for the straightforward inclusion of gain: a means 
for modeling gain by negative conductivity, and a way of modeling 
wavelength-dependent gain via anomalous dispersion. Using these 
techniques, they simulated higher-order mode lasing in optical 
traveling-wave amplifiers. They developed pseudo-spectral codes 
to model both flat and curved gratings, and introduced a second 
version of BEEMER, which they distributed to new sites. They con- 
tinued investigations using short-time, nonlinear FDTD to model a 
number of devices. They completed the final report on the vertical 
impedance-matched photodiode. They simulated and compared to 
experiment annealed, proton-exchange waveguide formation and 
spectral characteristics. They also investigated dark solitons. 


30517 (UCRL-53868-93, pp. 2.11-2.14) ParaDyn: New gen- 
eration solid/structural mechanics codes for massively parallel 
processors. Hoover, C.G.; De Groot, A.J.; Maltby, J.D.; Whirley, 
R.G. Lawrence Livermore National Lab., CA (United States). May 
1994. in Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

The goal of this project is algorithm research and development 
leading to a massively parallel version of explicit finite-element al- 
gorithms in the DYNAS3D, nonlinear, solid and structural mechanics 
program. The authors discuss a design using message passing for 
the DYNASD finite-element algorithm (the constitutive update and 
time integration) designed for the Lawrence Livermore National 
Laboratory Meiko CS-2 system. They summarize speed and scala- 
bility results for a data-parallel implementation of DYNA2D on a 


CM-5, and message-passing versions of DYNA3D on the Meiko 
CS-2. 


30518 (UCRL-53868-93, pp. 2.21-2.24) Rigid-body mechan- 
ics for finite element analysis. Maker, B.N. Lawrence Livermore 
National Lab., CA (United States). May 1994. In Engineering re- 
search, development and technology: Thrust area report, FY93. 
232p. Order Number DE94014210. Source: OSTI; NTIS; INIS. 

Perhaps the most common approximation in engineering is that, 
relative to its neighbors, a system component is structurally rigid. 
Closed-form analytics frequently rely on the assumption of rigidity 
to simplify large mechanical systems into manageable sub- 
systems. Rigidity can often be justified in that it provides a 
worst-case stress or loading scenario. The authors have now 
developed this assumption for use in their solid- and structural- 
mechanics finite element code, NIKE3D. 


30519 (UCRL-53868-93, pp. 2.45-2.47) GRIZ: Visualization 
of finite element analysis results on unstructured grids. Dovey, 
D.; Loomis, M.D. Lawrence Livermore National Lab., CA (United 
States). May 1994. In Engineering research, development and 
technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 

GRIZ is a general-purpose post-processing application that sup- 
ports interactive visualization of finite element analysis results on 
three-dimensional unstructured grids. GRIZ includes direct-to- 
videodisc animation capabilities and is being used as a production 
tool for creating engineering animations. 


30520 (UCRL-53868-93, pp. 2.49-2.53) PING: An explicit fi- 
nite element code for linear structural acoustics. Christon, M.A. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
in Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 
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PING is an explicit finite element code for analyzing coupled 
acoustic fluid-structure interaction, where the propagation of sound 
waves is of primary interest in the fluid. This report consists of an 
overview of the coupled fluid-structure formulation, a discussion of 
the solution strategy, and an example of PING’s application to the 
simulation of an acoustically excited elastic structure. 


30521 (UCRL-53868-93, pp. 9.11-9.12) Image sequence 
analysis using spatio-temporal texture. Sengupta, S.K.; Clark, 
G.A.; Barnes, F.L.; Schaich, P.C. Lawrence Livermore National 
Lab., CA (United States). May 1994. In Engineering research, de- 
velopment and technology: Thrust area report, FY93. 232p. Order 
Number DE94014210. Source: OSTI; NTIS; INIS. 

The authors have developed and coded an algorithm for motion 
pattern classification based on spatio-temporal texture. The algo- 
rithm has been implemented and tested for the detection of wakes 
in simulated data with a relatively low signal-to-noise ratio (0.7 dB). 
Using a ‘hold one out’ method, a detection probability of 100% with 
a 0% false alarm rate has been achieved on the limited number of 
samples (47 in each category) tested. The actual detection can be 
displayed in the form of a movie that can effectively show the sub- 
marine tracks based on the detected wake locations. 
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Refer also to citation(s) 29198, 29206, 29288, 29331, 29334, 
29383, 29385, 29387, 29388, 29391, 29454, 29478, 29481, 29780, 
29781, 29783, 29787, 29823, 30266, 30574, 30750, 30834, 30853, 
30916, 31950, 31968 


30522 (CONF-940449-15) Wavelet-based acoustic recogni- 
tion of aircraft. Dress, W.B.; Kercel, S.W. Oak Ridge National 
Lab., TN (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From Society of Photo-Optical Instrumentation Engineers confer- 
ence on intelligent information systems; Orlando, FL (United 
States); 4-8 Apr 1994. Order Number DE94017701. Source: OSTI; 
NTIS; GPO Dep. 

We describe a wavelet-based technique for identifying aircraft 
from acoustic emissions during take-off and landing. Tests show 
that the sensor can be a single, inexpensive hearing-aid micro- 
phone placed close to the ground the paper describes data 
collection, analysis by various technique, methods of event classifi- 
cation, and extraction of certain physical parameters from wavelet 
subspace projections. The primary goal of this paper is to show 
that wavelet analysis can be used as a divide-and-conquer first 
step in signal processing, providing both simplification and noise fil- 
tering. The idea is to project the original signal onto the orthogonal 
wavelet subspaces, both details and approximations. Subsequent 
analysis, such as system identification, nonlinear systems analysis, 
and feature extraction, is then carried out on the various signal 
subspaces. 


30523 (DOE/ID/13042-37, pp. 45-54) Frazier Hall: The foun- 
dation failure that didn’t. Robinson, L. (idaho State Univ., 
Pocatello, ID (United States)). Idaho State Government, Boise, ID 
(United States). 1994. (CONF-9403128—: Hydrogeology, waste dis- 
posal, science and politics: 30. symposium on engineering geology 
and geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

Frazier Hall is the oldest building on the Idaho State University 
campus—built before scientific foundation design was common. Its 
footings were clearly under designed, compared with modern prac- 
tice. In fact, conventional analysis of the bearing capacity of two 
footings of this historic building indicate a failure condition. How- 
ever, this structure is 60 years old and the foundation is still 
functioning. Possible reasons for the discrepancy between the 
analysis results and reality are posed and evaluated. This exercise 
gives some valuable insights into the process of foundation analy- 
sis and design. 7 refs., 5 figs. 


30524 (DOE/ID/13042-37, pp. 137-146) Failure analysis of 
buried tanks. Watkins, R.K. (Utah State Univ., Logan, UT (United 
States)). Idaho State Government, Boise, ID (United States). 1994. 
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(CONF-9403128-: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Failure of a buried tank can be hazardous. Failure may be a leak 
through which product is lost from the tank; but also through which 
contamination can occur. Failures are epidemic — because buried 
tanks are out of sight, but also because designers of buried tanks 
have adopted analyses developed for pressure tanks. So why do 
pressure tanks fail when they are buried? Most failures of buried 
tanks are really soil failures. Soil compresses, or slips, or liquefies. 
Soil is not only a load, it is a support without which the tank de- 
forms. A high water table adds to the load on the tank. It also 
reduces the strength of the soil. Based on tests, structural analy- 
ses are proposed for empty tanks buried in soils of various quality, 
with the water table at various levels, and with internal vacuum. 
Failure may be collapse tank. Such collapse is a sudden, audible 
inversion of the cylinder when the sidefill soil slips. Failure may be 
flotation. Failure may be a leak. Most leaks are fractures in the 
welds in overlap seams at flat spots. Flat spots are caused by a 
hard bedding or a heavy surface wheel load. Because the tank 
wall is double thick at the overlap, shearing stress in the weld is in- 
creased. Other weld failures occur when an end plate shears down 
past a cylinder; or when the tank is supported only at its ends like 
a beam. These, and other, failures can be analyzed with justifiable 
accuracy using basic principles of mechanics of materials. 10 figs. 


30525 (DOE/ID/13042-37, pp. 152) Design of the Idaho Na- 
tional Engineering Laboratory integrated field scale pumping 
and infiltration test. Wood, T.R. (idaho National Engineering Lab., 
Idaho Falls, ID (United States)); Norrell, G.T.; Wylie, A.W.; Dooley, 
K.J.; Neher, E.R.; Johnson, G.S. Idaho State Government, Boise, 
ID (United States). 1994. (CONF-9403128—: Hydrogeology, waste 
disposal, science and politics: 30. symposium on engineering geol- 
ogy and geotechnical engineering, Boise, ID (United States), 23-25 
Mar 1994). In Hydrogeology, waste disposal, science and politics: 
Proceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

The high degree of heterogeneity present in the Snake River 
Plain subsurface precludes utilization of small or intermediate scale 
observation alone for hydrologic and geochemical characterization 
efforts. The minimum representative elemental volume for the frac- 
tured, intercalated sequence of basalt flows and sedimentary 
interbeds is considered to be in the 10° to 10” m® range. An inte- 
grated program of large scale field experiments, along with 
supporting laboratory investigations, has been initiated at the INEL 
to provide the most reliable information obtainable regarding 
aquifer flow and contaminant transport through the vadose zone. 


30526 (DOE/ID/13042-37, pp. 505-522) Contaminant fluxes 
through site containment barriers: Performance assessment 
and illustrative results. Vita, C.L. (Environmental Science & Engi- 
neering, Inc., Redmond, WA (United States)). Idaho State 
Government, Boise, ID (United States). 1994. (CONF-9403128-: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

Contaminant mass flux by advective and diffusive transport is 
predicted for five containment barriers that use one or more clay 
liners, flexible membrane liners (FMLs), or liquid collection and re- 
moval systems (LCRS)s. Barriers are engineered systems intended 
to contain and isolate site contaminants from the environment. Bar- 
riers include liners, caps, and cutoff walls. Barriers may be used in 
contaminated-site cleanups (including CERCLA and RCRA), RCRA 
landfills, or other RCRA TSDFs. Concepts are provided for barrier 
performance assessment, including analysis and optimization, for 
meeting performance requirements and controlling risk at minimum 
cost. Concepts and results can help in planning, designing, or eval- 
uating and communicating, the use or effectiveness of proposed or 


existing barriers for site cleanups or waste containment. 15 refs., 6 
figs., 5 tabs. 
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30527 (DOE/ID/13042-37, pp. 583-599) Proposing an alter- 
native linear a successful example. Ortman, D. (Huntingdon 
Chen-Northern, Inc., Helena, MT (United States)). Idaho State 
Government, Boise, ID (United States). 1994. (CONF-9403128—: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

The mandated Sub-Title D landfill liner design which meets the 
basic Sub-Title D performance requirement (no exceedance of 
groundwater quality standards at the landfill boundary in 30 years) 
specifies construction of a two foot thick clay layer with a hydraulic 
conductivity no greater than 10~’ cm/sec and a 60 mil HDPE 
membrane. This mandated design is easily accepted by the regula- 
tory community but very difficult and expensive to properly 
construct. Fundamental problems arise constructing a clay linear 
that meets the 10—’cm/sec hydraulic conductivity requirement and, 
in cold climates, protecting the clay but their use requires obtaining 
special approval for an “alternative linear” from the appropriate 
regulatory agency. This paper presents a simple example of an “al- 
ternative liner” proposal that has been accepted by the Montana 
Department of Health and Environmental Sciences for a new land- 
fill, The arguments presented for the use of a GCL combine 
site-specific parameters with easily understood calculations to 
demonstrate compliance with the basic Sub-Title D performance 
requirement. 8 refs., 6 tabs. 


30528 (INIS-mf-—13960, [pp. 8]) Structural design of large 
vertical spent fuel dry storage module. Ajam, W. (Atomic Energy 
of Canada Ltd., Montreal, PQ (Canada). CANDU Operations); 
Khan, A.; Tran, H.; Canas Calderon, B.; Alizadeh, A. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 740p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
7. Order Number DE94633748. Source: OSTI; NTIS (US Sales 
Only); INIS. 

CANSTOR is the large vertical spent fuel storage module devel- 
oped at AECL CANDU for the storage of irradiated fuel from 
nuclear power plants. The heat removal concept used is based on 
convection cooling, which has proven to be more effective than 
conduction through a thickness of concrete. The more effective 
heat removal results in reduced temperature differentials across 
the wall thickness, and in lower reinforcement requirements. The 
structure consists of a concrete base slab, walls, and a roof, with 
inlet and outlet openings for cooling air circulation. This paper de- 
scribes the structural analysis and design of the CANSTOR module 
using the finite-element method. 2 refs., 3 figs. 


30529 (KCP-613-5397) TLSI W614 laser characterization. 
Rector, M.N. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Aug 1994. 83p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE94018557. Source: OSTI; NTIS; GPO Dep. 

The TLSI W614 Laser Trim System, which is a part of the 
TES5599 Tester, was characterized to find the optimum operating 
conditions for production trimming of thick and thin film resistors. 
Operating variables include average laser power, Q-rate, bite size, 
laser beam focal point, and trim increment start conditions. Operat- 


ing conditions were found that support a life-stable resistance and 
a predictable trimming process. 


30530 (LA-12797-T) Leaks in nuclear grade high efficiency 
aerosol filters. Scripsick, R.C. Los Alamos National Lab., NM 
(United States). Jul 1994. 501p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94016247. Source: OSTI; NTIS; GPO Dep. 

Nuclear grade high efficiency aerosol filters, also known as high 
efficiency particulate air (HEPA) filters, are commonly used in air 
cleaning systems for removal of hazardous aerosols. Performance 
of the filter units is important in assuring health and environmental 
protection. The filter units are constructed from pleated packs of 
fiberglass filter media sealed into rigid frames. Results of previous 
studies on such filter units indicate that their performance may not 
be completely predicted by ideal performance of the fibrous filter 





media. In this study, departure from ideal performance is linked to 
leaks existing in filter units and overall filter unit performance is de- 
rived from independent performance of the individual filter unit 
components. The performance of 14 nuclear grade HEPA filter 
units (size 1, 25 cfm) with plywood frames was evaluated with a 
test system that permitted independent determination of penetra- 
tion as a function of particle size for the whole filter unit, the filter 
unit frame, and the filter media pack. Tests were performed using a 
polydisperse aerosol of di-2-ethylhexyl phthalate with a count me- 
dian diameter of 0.2 um and geometric standard deviation of 1.6. 
Flow rate and differential pressure were controlled from 1% to 
100% of design values. Particle counts were made upstream and 
downstream of the filter unit with an optical particle counter (OPC). 
The OPC provided count information in 28 size channels over the 
particle diameter range from 0.1 to 0.7 um. Results provide evi- 
dence for a two component leak model of filler unit performance 
with: (1) external leaks through filter unit frames, and (2) internal 
leaks through defects in the media and through the seal between 
the media pack and frame. For the filter units evaluated, these 
leaks dominate overall filter unit performance over much of the flow 
rate and particle size ranges tested. 


30531 (LA-SUB—94-105) Project Whitefeather: Final report. 
Los Alamos National Lab., NM (United States); Hercules Defense 
Electronics Systems, Inc., Clearwater, FL (United States). [1994]. 
46p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94016575. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Four primary tasks have been carried out in this program. Upon 
request of LANL, the Eloranta paper was reviewed. It was 
determined that the correlation solution presented was too compu- 
tationally complex to execute in the allocated 1 second update 
time. An alternative algorithm approach was under taken using a 
simulation baseline. A simulation was developed and applied to 
generate synthetic LIDAR data from randomized aerosol patches 
drifting with the wind. Algorithms have been designed and imple- 
mented in the simulation to reduce the data and apply it to obtain 
wind estimates. A substantial effort was completed in reverse engi- 
neering the EVIEW data format structure of the supplied data. 
Finally the collected, LIDAR data has been examined to obtain an 
assessment of the prospects for successful wind estimation. Unfor- 
tunately, the data examination has not shown good prospects for a 
successful outcome. It is recommended that future data be taken w 
th the procedure previously outlined. Hercules believes that if lidar 
data is collected using this procedure that wind information will be 
as successful using the collected data as it was in simulation. 


30532 (LA-UR-94-2665) The FORTE receiver and sub-band 
triggering unit. Enemark, D.C.; Shipley, M.E. Los Alamos National 
Lab., NM (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408132—1: AIAA small satellite conference, Logan, UT 
(United States), 29 Aug - 1 sep 1994). Order Number 
DE94016187. Source: OSTI; NTIS; GPO Dep. 

The FORTE payload receiver and trigger unit represent a signifi- 
cant advance over the currently flying BLACKBEARD payload 
aboard the ALEXIS satellite. Not only is the polarization sensitive 
antenna array massive compared to the BLACKBEARD monopole, 
but the event triggering scheme is completely different. Electro- 
magnetic pulses (EWs) are dispersed when they pass through the 
ionosphere creating a chirped frequency signal which can be helpful 
in discriminating between natural and man-made signals. Payloads 
designed to digitize and store the RF signatures of these signals 
must include sophisticated triggering circuitry to select events of in- 
terest and prevent false alarms from wasting the available memory 
storage resources. The FORTE wideband receiver tunes from 20 
to 320 MHz with eight sub-band trigger channels distributed across 
the 20 MHz IF bandwidth. The conditions which must be satisfied 
to generate an event trigger are processor controlled. Early testing 
of the prototype indicates an ability to reliably trigger on chirped RF 
signals several dB below the noise level. FORTE is scheduled to 
be launched with a Pegasus XL vehicle in late 1995. 


30533 An ion source based on the cathodic arc. Sanders, 
D.M.; Falabella, S. To Dept. of Energy. 1992. Filed date 30 Jul 
1992. U.S. Patent Application 7-921,779. 17p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94016129. Source: OSTI; NTIS; GPO 
Dep. 

This invention is comprised of a cylindrically symmetric arc 
source to produce a ring of ions which leave the surface of the arc 
target radially and are reflected by electrostatic fields present in the 
source to a point of use, such as a part to be coated. An array of 
electrically isolated rings positioned in the source serves the duel 
purpose of minimizing bouncing of macroparticles and providing 
electrical insulation to maximize the electric field gradients within 
the source. The source also includes a series of baffles which func- 
tion as a filtering or trapping mechanism for any macroparticles. 


30534 (SAND-94-0179C) Rapid prototyping applications at 
Sandia National Laboratories. Atwood, C.L.; McCarty, G.D.; 
Pardo, B.T.; Bryce, E.A. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
941055—1: Rapid prototyping: a paradigm to agile manufacturing, 
Albuquerque, NM (United States), 14-15 Oct 1994). Order Number 
DE94006360. Source: OSTI; NTIS; GPO Dep. 

In an effort to reduce the cycle time for producing prototypical 
mechanical and electro-mechanical components, Sandia National 
Laboratories has integrated rapid prototyping processes into the 
design and manufacturing process. The processes currently in 
operation within the Rapid Prototyping Laboratory are Stereolithog- 
raphy (SL), Selective Laser Sintering (SLS), and Direct Shell 
Production Casting (DSPC). These emerging technologies have 
proven to be valuable tools for reducing lead times and fabrication 
costs. Sandia uses the SL and SLS processes to support internal 
product development efforts. Their primary use is to fabricate pat- 
terns for investment casting in support of a Sandia-managed 
program called FASTCAST that integrates computational technolo- 
gies and experimental data into the investment casting process. 
These processes are also used in the design iteration process to 
produce proof-of-concept models, hands-on models for design 
reviews, fit-check models, visual aids for manufacturing, and func- 
tional parts in assemblies. The DSPC process is currently being 
developed as a method of fabricating ceramic investment casting 
molds directly from a CAD solid model. Sandia is an Alpha ma- 
chine test site for this process. This presentation will provide an 
overview of the SL and SLS processes and an update of our expe- 
rience and success in integrating these technologies into the 
product development cycle. It will also provide a lead-in for a tour 
of the Rapid Prototyping Laboratory, where these processes will be 
demonstrated. 


30535 (SAND-94-1299) Fixture and layout planning for re- 
configurable workcells: LDRD final report. Strip, D.; Phillips, C. 
Sandia National Labs., Albuquerque, NM (United States). Jun 
1994. 48 p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94015778. Source: OSTI; NTIS; GPO Dep. 

The work in this program covered four primary areas: solid mod- 
eling, path planning, modular fixturing, and stability analysis. This 
report contains highlights of results from the program, references 
to published reports, and, in an appendix, a currently unpublished 
report which has been accepted for journal publication, but has yet 
to appear. 


30536 (SAND-94-1333C) Gouge initiation in high-velocity 
rocket sled testing. Tachau, R.D.M. (Sandia National Labs., Albu- 
querque, NM (United States)); Trucano, T.G.; Yew, C.H. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410131-3: 1994 hypervelocity 
impact symposium, Santa Fe, NM (United States), 16-20 Oct 1994). 
Order Number DE94014288. Source: OSTI; NTIS; GPO Dep. 

A model is presented which describes the formation of surface 
damage “gouging” on the rails that guide rocket sleds. An unbal- 
anced sled can randomly cause a very shallow-angle, oblique 
impact between the sled shoe and the rail. This damage phenome- 
non has also been observed in high-velocity guns where the 
projectile is analogous to the moving sled shoe and the gun barrel 
is analogous to the stationary rail. At sufficiently high velocity, the 
oblique impact will produce a thin hot layer of soft material on the 
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contact surfaces. Under the action of a normal moving load, the 
soft layer lends itself to an anti-symmetric deformation and the for- 
mation of a “hump” in front of the moving load. A gouge is formed 
when this hump is overrun by the sled shoe. The phenomenon is 
simulated numerically using the CTH strong shock physics code, 
and the results are in good agreement with experimental observa- 
tion. 


30537 (SAND-94-1702C) Input shaping for vibration- 
damped slewing of a flexible beam using a heavy-lift hydraulic 
robot. Parker, G.G.; Eisler, R.; Phelan, J.; Robinett, R.D. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9406133-3: 1994 American control con- 
ference, Baltimore, MD (United States), 29 Jun - 1 jul 1994). Order 
Number DE94015803. Source: OSTI; NTIS; GPO Dep. 

An input shaping scheme originally used to slew flexible beams 
via a tabletop D.C. motor is modified for use with an industrial- 
type, hydraulic-drive robot. This trajectory generation method was 
originally developed to produce symmetric, rest-to-rest maneuvers 
of flexible rotating rods where the angular velocity vector and gravi- 
tational vector were collinear. In that configuration, out-of-plane 
oscillations were excited due to centripetal acceleration of the rod. 
The bang-coast-bang acceleration profile resulted in no oscillations 
in either plane at the end of the symmetric slew maneuver. In this 
paper, a smoothed version of the bang-coast-bang acceleration is 
used for symmetric maneuvers where the angular velocity vector is 
orthogonal to the gravitational vector. Furthermore, the hydraulic 
robot servo dynamics are considered explicitly in determining the 
input joint angle trajectory. An instrumented mass is attached to 
the tip of a flexible aluminum rod. The first natural frequency of this 
system is about 1.0Hz. Joint angle responses obtained with en- 
coder sensors are used to identify the servo actuator dynamics. 


30538 (SAND—94-1994C) How the design life affects the 
system design. Bahill, A.T.; Brown, J.A.; Dean, F.F.; Senglaub, 
M.E. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9409181-1: 19. 
Department of Energy conference on compatibility, aging and ser- 
vice life, Los Alamos, NM (United States), 28-30 Sep 1994). Order 
Number DE94016560. Source: OSTI; NTIS; GPO Dep. 

Short communication. DESIGN; DESIGN; SERVICE LIFE; 
PROCESS CONTROL; PLANNING; LIFE-CYCLE COST; ENGI- 
NEERING 


30539 (SAND-94-2026C) Non-linear transformer modeling 
and simulation. Archer, W.E.; Deveney, M.F.; Nagel, R.L. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9408126-3: 37. midwest symposium on 
circuits and systems, Lafayette, LA (United States), 2-5 Aug 1994). 
Order Number DE94017349. Source: OSTI; NTIS; GPO Dep. 
Transformers models for simulation with Pspice and Analogy's 
Saber are being developed using experimental B-H Loop and 
network analyzer measurements. The models are evaluated for ac- 
curacy and convergence using several test circuits. Results are 
presented which demonstrate the effects on circuit performance 


from magnetic core losses eddy currents and mechanical stress on 
the magnetic cores. 


30540 (SAND-94-8705C) The application of computational 
simulation to design optimization of an axisymmetric rapid 
thermal processing system. Spence, P.A. (Sandia National 
Labs., Livermore, CA (United States)); Winters, W.S.; Kee, R.J.; 
Kermani, A. Sandia National Labs., Livermore, CA (United States). 
[1994]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9408122-2: 2. 
international rapid thermal processing conference, Monterey, CA 
(United States), 13 Aug - 2 sep 1994). Order Number 
DE94016778. Source: OSTI; NTIS; GPO Dep. 

We are developing and applying computational models to guide 
the development of a rapid-thermal-processing system. This work 
concentrates on scale-up and commercialization of the axisymmet- 
ric, multiple-lamp-ring approach that was pioneered by Texas 
Instruments in the Microelectronics Manufacturing Science and 
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Technology program. CVC Products intends to incorporate the tool 
into their open-architecture MESC compatible cluster environment. 
Integration of modeling into the product development process can 
reduce time-to-market and development costs, as well as improve 
tool performance. 


30541 (UCRL-52000-94-6) Energy and Technology Review. 
Bookless, W.A.; Quirk, W.J. (eds.). Lawrence Livermore National 
Lab., CA (United States). Jun 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94017686. Source: OSTI; NTIS; GPO Dep. 

This report discusses: The Clementine satellite, the first US 
satellite to the Moon in more than two decades, sent back more 
than 1.5 million images of the lunar surface using cameras de- 
signed and calibrated by LLNL. An LLNL-developed laser ranger 
provided information that will be used to construct a relief map of 
the Moon’s surface; and Uncertainty and the Federal Role in Sci- 
ence and Technology, Ralph E. Gomory was a recent participate in 
the Director's Distinguished Lecturer Series at LLNL. In his lecture, 
he addressed some of the tensions, conflicts, and possible goals 
related to federal support for science and technology. 


30542 (UCRL—53868-93, pp. 9.1-9.3) VISION development. 
Hernandez, J.E.; Sherwood, R.J.; Whitman, S.R. Lawrence Liver- 
more National Lab., CA (United States). May 1994. In Engineering 
research, development and technology: Thrust area report, FY93. 
232p. Order Number DE94014210. Source: OSTI; NTIS; INIS. 
VISION is a flexible and extensible object-oriented programming 
environment for prototyping computer-vision and _pattern- 
recognition algorithms. This year’s effort focused on three major 
areas: documentation, graphics, and support for new applications. 


30543 (UCRL-53868-93, pp. 9.15-9.17) Vision-based au- 
tonomous grasping of unknown piled objects. Johnson, R.K. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

Computer vision techniques have been used to develop a vision- 
based grasping capability for autonomously picking and placing 
unknown piled objects. This work is currently being applied to the 
problem of hazardous waste sorting in support of the Department 
of Energy’s Mixed Waste Operations Program. 


30544 (UCRL-CR-117804) Aluminized film, seam sealing 
tests and observations: Final report. Lawrence Livermore Na- 
tional Lab., CA (United States); Aero Tec Labs., Inc., Ramsey, NJ 
(United States). 16 Jun 1994. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94018326. Source: OSTI; NTIS; GPO Dep. 

The purpose of this work was to investigate various seam seal- 
ing techniques, reinforcing methods, fitting installations, seam 
tolerances and geometric configurations pertinent to an aluminized 
plastic laminate. The program seeks a successful fabricating 
method for producing low-diffusion, cylindrical, spar liners to con- 
tain pressurized GHz and GO. The test plan included: (1) 
seaming techniques on metallized Mylar film; (2) “double patches” 
for end fittings; (3) stainless steel bulkhead fitting assembly with 
seals; (4) minimum run tolerance on linear shear seam; (5) peel 
seam vs. inverted seal seam fabrication. 


30545 (UCRL-ID—116423) Ground-motion variability result- 
ing from the January 17, 1994, M = 6.6 Northridge earthquake 
at the interchange between highways 14 and I-5 in the north- 
ern San Fernando Valley. Hutchings, L.; Jarpe, S.; Kasameyer, 
P.; McCallen, D.; Heuze, F.; Lewis, P.; Cullen, J. Lawrence Liver- 
more National Lab., CA (United States). 4 Feb 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94014792. Source: 
OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory responded to the 17 
January 1994, Northridge earthquake by sending an information 
gathering team to observe and study the collapse of the 
interchange between highways 14 and I-5 in the northern San Fer- 
nando Valley. This field team examined the structural failure at the 
interchange and the surface soil conditions, and they installed 





high-grain RefTek seismic recorders to record aftershocks. We 
recorded aftershocks for two weeks. Analyses of aftershock record- 
ings in this report illustrate the degree of differential support motion 
for this site, and the higher than expected ground motion from an 
earthquake of this size and distance. We used the aftershock 
recordings of small earthquakes as empirical Green's functions and 
synthesized strong ground motion at three sites in the interchange 
area. Results presented here are based on an assumption that the 
geology of the interchange area remained linear in its response to 
the main event. 


30546 (UCRL-ID-117408) Approximating the leakage test- 
ing acceptance criteria for packages designed to transport 
radioactive material. Anderson, B.L.; Carlson, R.W.; Fischer, L.E. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94016630. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a guide for graphically approximating the leak- 
age testing acceptance criteria for packages designed to transport 
radioactive materials. The methodology presented in ANSI N14.5 
“American National Standard for Radioactive materials - Leakage 
Tests on Packages for Shipment” dated January 16, 1987 has 
been used to prepare a series of Figures that permit rapid evalua- 
tion of the acceptance criteria for leakage testing. The procedure 
for determining the acceptance criteria for leakage testing can be 
reduced to five major elements which are: Determination of A> for 
the contents; estimation of the concentration of the radioactive 
material in the cover gas as it escapes from the package; determi- 
nation of the flow regime for leakage of the cover gas through the 
seals; determination of the diameter of the leakage path; and de- 
termination of the flow rate through the leakage path. 


30547 (UCRL-ID—117610) Compatibility of selected elas- 
tomers with plutonium glovebox environment. Burns, R. 
Lawrence Livermore National Lab., CA (United States). Jun 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94017489. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This illustrative test was undertaken as a result of on-going failure 
of elastomer components in plutonium gloveboxes. These failures 
represent one of the major sources of required maintenance to 
keep gloveboxes operational. in particular, it was observed that the 
introduction of high specific activity Pu-238 into a glovebox, other- 
wise contaminated with Pu-239, resulted in an inordinate failure of 
elastomer components. Desiring to keep replacement of elastomer 
components to a minimum, a decision to explore a few possible al- 
ternative elastomer candidates was undertaken and reported upon 
herewith. Sample specimens of Neoprene, Urethane, Viton, and 
Hypalon elastomeric formulations were obtained from the Bacter 
Rubber Company. Strips of the elastomer specimens were placed 
in a plutonium glovebox and outside of a glovebox, and were ob- 
served for a period of three years. Of the four types of elastomers, 
only Hypalon remained completely viable. 


30548 (UCRL-ID—117891) Permeation of chemicals through 
glove-box glove materials. Vahdat, N, (Lawrence Livermore Na- 
tional Lab., CA (United States)); Johnson, J.S.; Neidhardt, A.; 
Cheng, J.; Weitzman, D. Lawrence Livermore National Lab., CA 
(United States). 30 Jun 1994. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94017486. Source: OSTI; NTIS; GPO Dep. 

The resistance of two commercial gloves to 20 chemicals com- 
monly used in glove boxes was studied. The chemicals were 
inorganic acids/bases/salts, organic acids, alcohols, glycols, halo- 
gen compounds, sulfur compounds, and hydrocarbons. The ASTM 
cell was used to study permeation of volatile organic compounds 
through protective clothing materials using air, flame ionization de- 
tector/gas chromatography; a modified version of the cell was used 
with isopropanol for the nonvolatile organic compounds. Perme- 
ation of inorganic compounds through the elastomers was studied 
using the ASTM cell with water, conductivity meter. A Teflon cell 
was used with HF and ammonium hydrofluoride. Results: Hypalon 
protects against all chemicals except trichloroethylene (TCE) and 
CCl4. Acetic acid and ethanol permeated through neoprene, which 
also did not protect against TCE and CCl,. Sulfuric acid dissolved 
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neoprene in 5 h. Kerosene permeated through neoprene in 5 h. Al- 
though neoprene showed good resistance to cutting oil, TCE in 
cutting oil broke through in 61 min. Neoprene showed good protec- 
tion against all the other chemicals with no breakthrough before 6 
h. 


30549 (UCRL-ID—-118068) The development and evaluation 
of water-mist fire extinguishing systems. Beason, D.G.; Staggs, 
K.J. California Univ., Livermore, CA (United States). Lawrence Liv- 
ermore National Lab. Aug 1994. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94019019. Source: OSTI; NTIS; GPO Dep. 

Fire protection for underfloor space is primarily provided by 
Halon 1301 which has proven to be very effective. However, due 
to the link between halons and the possible depletion of the strato- 
spheric ozone layer, plans have been implemented to eventually 
phase out Halon 1301 and 1211. In September 1987 the Montreal 
Protocol concerning chlorofluorocarbons (CFC) and halons was 
signed by the United States, the European Economic Community, 
and 23 other nations. The Montreal Protocol calls for freezing 
halon production at 1986 levels. Because the majority of underfloor 
fire protection at Lawrence Livermore National Laboratory (LLNL), 
as well as other Department of Energy (DOE) sites, is either Halon 
1301 or sprinklers, some other means of suppression will have to 
be developed and verified. The potential loss to facilities housing 
computer or control rooms damaged by underfloor fires can be ex- 
treme. These losses would not only include hardware and software 
replacement costs, but also lost computing and control capability. 
Here at LLNL technical research in a facility could be severely af- 
fected. Recent studies conducted by the Fire Research Discipline 
of the Special Projects Division have shown that severe fires fu- 
eled by cable insulation can develop within as little as a 6-in-high 
underfloor space (even with mechanical ventilation shut off). Stud- 
ies also show that conventional sprinklers may not be effective in 
preventing this destruction. Therefore, we are investigating the 
water-mist fire extinguishing system as an alternative to Halon 
1301 and sprinklers. 


30550 (UCRL-JC—114400) Scaling of solid state lasers for 
satellite power beaming applications. Friedman, H.W.; Albrecht, 
G.F.; Beach, R.J. Lawrence Livermore National Lab., CA (United 
States). Jan 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940142- 
43: OE/LASE ’94: conference on optics, electro-optics, and laser 
applications in science and engineering, Los Angeles, CA (United 
States), 22-29 Jan 1994). Order Number DE94016366. Source: 
OSTI; NTIS; GPO Dep. 

The power requirements for a satellite power beaming laser sys- 
tem depend upon the diameter of the beam director, the 
performance of the adaptive optics system, and the mission re- 
quirements. For an 8 meter beam director and overall Strehl ratio 
of 50%, a 30 kW laser at 850 nm can deliver an equivalent solar 
flux to a satellite at geostationary orbit. Advances in Diode Pumped 
Solid State Lasers (DPSSL) have brought these small, efficient and 
reliable devices to high average power and they should be consid- 
ered for satellite power beaming applications. Two solid state 
systems are described: a diode pumped Alexandrite and diode 
pumped Thulium doped YAG. Both can deliver high average power 
at 850 nm in a single aperture. 


30551 (UCRL-JC—116340) Three-dimensional ground pene- 
trating radar imaging using multi-frequency diffraction 
tomography. Mast, J.E.; Johansson, E.M. Lawrence Livermore 
National Lab., CA (United States). Jul 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940723-13: Annual meeting of the Society of 
Photo-Optical Instrumentation Engineers, San Diego, CA (United 
States), 24-29 Jul 1994). Order Number DE94016687. Source: 
OSTI; NTIS; GPO Dep. 

In this paper we present results from a three-dimensional image 
reconstruction algorithm for impulse radar operating in monostatic 
pulse-echo mode. The application of interest to us is the nonde- 
structive evaluation of civil structures such as bridge decks. We 
use a multi-frequency diffraction tomography imaging technique in 
which coherent backward propagations of the received reflected 
wavefield form a spatial image of the scattering interfaces within the 
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region of interest. This imaging technique provides high-resolution 
range and azimuthal visualization of the subsurface region. We in- 
corporate the ability to image in planarly layered conductive media 
and apply the algorithm to experimental data from an offset radar 
system in which the radar antenna is not directly coupled to the 
surface of the region. We present a rendering in three-dimensions 
of the resulting image data which provides high-detail visualization. 


30552 (WHC-SA-2568) Type B drum packages. McCoy, J.C. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-9408124—10: Transporta- 
tion management annual workshop, Rockville, MD (United States), 
8-11 Aug 1994). Order Number DE94018153. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Type B drum packages (TBD) are conceptualized as a fam- 
ily of containers in which a single 208 L or 114 L (55 gal or 30 gal) 
drum containing Type B quantities of radioactive material (RAM) 
can be packaged for shipment. The TBD containers are being 
developed to fill a void in the packaging and transportation capabil- 
ities of the U.S. Department of Energy as no container packaging 
single drums of Type B RAM exists offering double containment. 
Several multiple-drum containers currently exist, as well as a num- 
ber of shielded casks, but the size and weight of these containers 
present many operational challenges for single-drum shipments. As 
an alternative, the TBD containers will offer up to three shielded 
versions (light, medium, and heavy) and one unshielded version, 
each offering single or optional double containment for a single 
drum. To reduce operational complexity, all versions will share sim- 
ilar design and operational features where possible. The primary 
users of the TBD containers are envisioned to be any organization 
desiring to ship single drums of Type B RAM, such as laboratories, 
waste retrieval activities, emergency response teams, etc. Cur- 
rently, the TBD conceptual design is being developed with the final 
design and analysis to be completed in 1995 to 1996. Testing and 
certification of the unshielded version are planned to be completed 
in 1996 to 1997 with production to begin in 1997 to 1998. 


30553 (WSRC-MS-—94-016) Development and application of 
a thermophysical property model for cane fiberboard sub- 
jected to high temperatures. Hensel, S.J.; Gromada, RJ. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-941142-8: 
American Society of Mechanical Engineers’ winter annual meeting, 
Chicago, IL (United States), 9-11 Nov 1994). Order Number 
DE94013653. Source: OSTI; NTIS; INIS; GPO Dep. 

A thermophysical property model has been developed to analyti- 
cally determine the thermal response of cane fiberboard when 
exposed to temperatures and heat fluxes associated with the 10 
CFR 71 hypothetical accident condition (HAC) and associated post 
fire cooling. The complete model was developed from high temper- 
ature cane fiberboard 1-D test results and consists of heating and 
cooling sub-models. The heating property model accounts for the 
enhanced heat transfer of the hot gases in the fiberboard, the loss 
of energy via venting, and the loss of mass from venting during the 
heating portion of the test. The cooling property model accounts for 
the degraded material effects and the continued heat transfer asso- 
ciated with the hot gases after removal of the external heating 
source. Agreement between the test results of a four inch thick 
fiberboard sample with the analytical application of the complete 
property model is quite good and will be presented. A comparison 
of analysis results and furnace test data for the 9966 package sug- 


gests that the property model sufficiently accounts for the heat 
transfer in an actual package. 
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Refer also to citation(s) 29758, 29759, 29780, 29785, 29809, 
29816, 29818, 30209, 30210, 30211, 30212, 30213, 30214, 30809, 
31954, 31955 


30554 
eralized parallel pump problem. Danielson, 


(ANL/FC/PP-79033) A graphical solution to the gen- 
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National Lab., Idaho Falls, ID (United States). [1994]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94016302. Source: OSTI; 
NTIS; GPO Dep. 

The usual method of combining pumps in system design, using 
pump head versus GPM curves, is not applicable if the pumps see 
different static heads and different dynamic losses. The designer 
then turns to iterative procedures centered on matching each paral- 
lel pump discharge line pressure to the common junction pressure. 
A faster and generalized method, not in universal use, is presented 
in this article with its technical basis. If not implementing it already, 
Damage Control Officer's should be made aware of this technique 
because it eliminates iteration and has a utility to address any 
pump configuration or requirement. The method is graphical and 
may be extended to multiple parallel pump installations. 


30555 (ETDE/DE-mf-94798046) Fundamental experiments 
in laboratory scale. Investigation of combined convective and 
filmcooling methods for future combustors (AG Turbo project 
2.1.7.5): Final report. Eckle, W.; Koch, H.; Schulz, M.; Singheiser, 
L. ABB Kraftwerke AG, Mannheim (Germany). Abt. Gasturbinenen- 
twicklung. Dec 1993. 101p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0326500H. Order Number 
DE94798046. Source: OSTI; NTIS (US Sales Only). 

Within the scope of the project 2.1.7.5 investigations to improve 
cooling techniques for combustor tiles in stationary gas turbines 
have been carried out by applying combined film and convective 
cooling techniques. The investigations are based on existing 
elements, originally designed for diffusion flames. It has been eval- 
uated how much the cooling air can be reduced by the application 
of thick thermal barrier coatings. Main emphasis laid on the devel- 
opment of thick thermal barrier coating of Zirkonium oxide up to a 
thickness of 2 mm and to the performance of machine tests. Dur- 
ing the machine tests the effect of thick thermal barrier coatings on 
material temperatures has been measured and the design method 
has been adjusted. Calculations for cooling elements with modified 
geometries have been carried out. It has been shown that in a 
combustion with much excess air the use of a 2 mm thick thermal 
barrier coating can reduce the cooling air consumption compared 
to the original design up to a factor of 4. Meanwhile 1.5 mm thick 
thermal barrier coatings of Zirkonium oxide at temperatures of 
1100 C have been used in a gas turbine combustor for more than 
8000 hours. (orig.) 


30556 (INIS-mf-13961, [pp. 21]) An experimental study of 
critical heat flux for low flow of water in vertical round tubes 
under low pressure. Baek, W-P. (Korea Advanced Inst. of Sci- 
ence and Technology, Taejon (Korea, Republic of)); Park, J.W.; 
Chang, S.H. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. [762p.] (CONF-9206428-: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An experimental study has been performed on the critical heat 
flux for stable low flows of water in vertical round tubes under low 
pressure. Experiments have been performed with a test section of 
diameter 0.01 m (heated length 0.9 and 0.6 m) under atmospheric 
pressure. Test results are discussed with regard to the effects of 
the following parameters: mass flux, flow direction, inlet subcool- 
ing, inlet throttling, heated length-to-diameter ratio, and natural 
circulation. The test data are compared with those of the authors’ 
previous experiments with different test sections. Most findings by 
previous workers were confirmed. 17 refs., 12 figs. 


30557 (INIS-mf—13961, [pp. 26]) Dividing steam-water annu- 
lar flow in T-junctions with horizontal inlet and downwardly 
inclined branch. Peng, T. (McMaster Univ., Hamilton ON 
(Canada). Dept. of Mechanical Engineering); Shoukri, M.; Chan, 
A.M.C. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
762p. (CONF-9206428—: 32. Annual conference of the Canadian 
Nuclear Association, Saint John (Canada), 7-10 Jun 1992). In Pro- 
ceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 2. Order Number DE94635127. Source: OSTI; NTIS 
(US Sales Only); INIS. 





Experimental data on dividing steam-water two-phase annular 
flow in T-junctions having downwardly inclined branches were ob- 
tained. The experiments were performed under high inlet mass flux 
conditions which had not been examined before. The data covered 
the inlet mass flux and inlet quality ranges 600 < G; < 900 kg/ 
m*.s and 0.02 < X; < 0.08. The branch orientation was found to 
be a significant parameter affecting phase separation under the 
present test conditions. This is caused by the non-uniform angular 
distributions of the liquid film thickness associated with the horizon- 
tal inlet annular flow. The pressure changes of two-phase flow in 
the junction were closely correlated with the phase separation phe- 
nomenon. The effect of branch orientation on junction pressure 
changes was only important in the range of flow split ratio before 
total phase separation took place. The data on pressure rise in the 
run and pressure drop in the junction were correlated using simple 
models based on momentum and mechanical energy balance. 19 
refs., 14 figs. 


30558 (INIS-mf-13961, [pp. 28]) An empirical two-fluid 
model for critical flows. Liu, W.S. (Ontario Hydro, Toronto, ON 
(Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 762p. (CONF-9206428-: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The object of this paper is to propose an empirical critical flow 
model, based on the two-fluid results, to account for phase slip, 
thermal non-equilibrium, and piping geometrical effects. The main 
emphasis is on the derivation of the model which includes the ma- 
jor relevant physical phenomena, and it can be used to make 
predictions suitable for comparison with experimental data. The 
critical flow rate is formulated in a simple form: non-homogeneous 
and non-equilibrium factors times the homogeneous equilibrium 
critical flow rate. 25 refs., 10 figs. 


30559 (INIS-mf—13961, [pp. 14]) A new model for void frac- 
tion in subcooled boiling. Tang, H. (New Brunswick Electric 
Power Commission, Point Lepreau, NB (Canada). Point Lepreau 
Generating Station). Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 762p. (CONF-9206428-: 32. Annual conference 
of the Canadian Nuclear Association, Saint John (Canada), 7-10 
Jun 1992). In Proceedings of the 13. annual conference of the 
Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new model for subcooled boiling based on bubble dynamics is 
proposed. The void fraction is finally obtained from its physical defi- 
nition. This is considered to be more realistic. The model equations 
are solved in steady state, and the predictions are compared with 
some plant simulation data and existing correlations. To justify the 
model, however, more detailed testing is needed. 19 refs, 4 figs. 


30560 (INIS-mf-13961, [pp. 26]) On the modelling of leak 
rates through cracks in pipes and tubes. Osamusali, S.I. (On- 
tario Hydro, Toronto, ON (Canada)); Crentsil, K.; Chu, R.Y.; Luxat, 
J.C. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 
762p. (CONF-9206428—: 32. Annual conference of the Canadian 
Nuclear Association, Saint John (Canada), 7-10 Jun 1992). In Pro- 
ceedings of the 13. annual conference of the Canadian Nuclear 
Society. V. 2. Order Number DE94635127. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A leak rate code LEAK-RATE Version 1.0 has been developed to 
predict two-phase critical mass fluxes, exit pressures, and pressure 
profiles for cracks, which form an integral part of leak-before-break 
analysis of pressurized reactor components such as pipes and 
headers. The code can also be used to calculate steam generator 
tube leakages. The code uses the homogeneous frozen model for 
determining critical mass flux, with effects of friction accounted for 
within the crack. The code’s predictions have been compared with 
an extensive experimental database, and also benchmarked 
against similar international codes. The code predicted the leak 
rate and exit pressures to within +25% of experimental data, which 
represents reasonably good agreement for leak rate predictions. 
The predicted pressure profiles within the crack agreed well with 
experimental data and yielded the same trend as the experimental 
observations. 13 refs., 20 figs., 1 tab. 
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30561 (LA-UR-94-724) Nonlinear aspects of high heat flux 
nucleate boiling heat transfer: Part 1, Formulation. Sadasivan, 
P.; Unal, C.; Nelson, R. Los Alamos National Lab., NM (United 
States). [1994]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941 142—2- 
Pt.1: American Society of Mechanical Engineers’ winter annual 
meeting, Chicago, IL (United States), 9-11 Nov 1994). Order Num- 
ber DE94009316. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper outlines the essential details of the formulation and 
numerical implementation of a model used to study nonlinear as- 
pects of the macrolayer-controlled heat transfer process associated 
with high heat flux nucleate boiling and the critical heat flux. The 
mode! addresses the three-dimensional transient conduction heat 
transfer process within the problem domain comprised of the 
macrolayer and heater. Heat dissipation from the heater is mod- 
eled as the sum of transient transport into the macrolayer, and the 
heat loss resulting from evaporation of menisci associated with va- 
por stems. 


30562 (LA-UR-94-725) Nonlinear aspects of high heat flux 
nucleate boiling heat transfer: Part 2, Results. Sadasivan, P.; 
Unal, C.; Nelson, R. Los Alamos National Lab., NM (United 
States). [1994]. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941142-1: 
American Society of Mechanical Engineers’ winter annual meeting, 
Chicago, IL (United States), 9-11 Nov 1994). Order Number 
DE94009294. Source: OSTI; NTIS; GPO Dep. 

This paper describes the results of a study aimed at understand- 
ing nonlinear aspects of the macrolayer-controlled heat transfer 
process associated with high heat flux nucleate boiling and the crit- 
ical heat flux. Simulations of realistic heater surfaces have been 
carried out by detailed microscopic modeling of the surfaces. 
Individual nucleation sites are allowed to activate or deactivate de- 
pending on the thermal conditions that prevail at the site. The 
results indicate that significant spatial and temporal temperature 
variations can occur on the surface, and that thermal interactions 
among sites can result in some sites operating extremely intermit- 
tently. Surface-averaged temperatures show highly nonlinear 
behavior. This suggests the possibility of the system exhibiting 
chaotic behavior under appropriate experimental conditions. It is 
proposed that such nonlinear behavior is one of the reasons why 
mechanistic predictive capabilities for the boiling process have re- 
mained elusive. 


30563 (NEI-NO-428) A generic preprocessor for computa- 
tional fluid dynamics. Vembe, B.E. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. May 1993. 132p. Order Number 
DE94790773. Source: OSTI; NTIS. 

The objective of the work presented in this thesis has been to 
develop a user-friendly and flexible preprocessor system (LIZARD) 
for the computational fluid dynamics (CFD) code KAMELEON-II. 
LIZARD supports development of new mathematical submodels in 
KAMELEON Il and enable CFD submodel programmers to main- 
tain a user-friendly interface while developing these submodels. In 
the design of LIZARD, it has been taken into consideration that it 
should be possible to control other CFD codes than KAMELEON-II 
at a later stage, with only minor modifications of the system. The 
design of LIZARD is based on experience in use of CFD codes, de- 
velopment in graphical user-interface techniques, and experience in 
visualization of results from CFD analyses (postprocessing). These 
topics are reviewed and discussed in relation to LIZARD and CFD 
preprocessing in general. Several common CFD preprocessor con- 
cepts are discussed, the concepts applied in LIZARD are presented 
and a description of how it works and how it is operated, are given. 
The main strategy for obtaining a user-friendly interface in LIZARD 
has been to mimic operations in popular computer programs that 
contain elements suitable for CFD preprocessing. Examples of 
such programs are spreadsheets, text editors, drawing programs, 
pixel editors and windows systems. These programs have many 
direct-manipulation features. A separate program module in the 
LIZARD system takes care of many of the details involved in pro- 
gramming new mathematical submodels for KAMELEON-II. This 
enables the user to concentrate more on matters of essence and 
less on matters of detail. 55 refs., 16 figs., 3 tabs. 
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30564 (PTB-MA-32) Universal miniaturized signal evalua- 
tion for laser doppler anemometers. Wnuck, J. von; Strunck, V.; 
Dopheide, D. Physikalisch-Technische Bundesanstalt, Braun- 
schweig (Germany). Abt. Mechanik und Akustik. Jan 1994. 14p. (In 
German). Order Number DE94797762. Source: OSTI; NTIS (US 
Sales Only). 

A laser doppler anemometer (LDA) is a contactless optical sen- 
sor for flow rate measurement. interference of two laser beams 
generates a measuring volume with interference lines in the point 
of intersection. A particle moving through the measuring volume 
with a current scatters light modulated wiith the doppler frequency, 
which is received by a detector. The frequency of the doppler- 
modulated light is proportional to the velocity of the particle. The 
report describes the technical details of an electronic evaluation 
system for laser doppler signals in the time range using pro- 
grammable gate arrays by Xilinix. (orig.) 


30565 (SAND-93-2525C) A proposed framework for 
computational fiuid dynamics code calibration/validation. 
Oberkampf, W.L. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9406188-3: 18. American Institute of Aeronautics and Astronautics 
(AIAA) aerospace ground test conference, Colorado Springs, CO 
(United States), 20-23 Jun 1994). Order Number DE94015799. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The paper reviews the terminology and methodology that have 
been introduced during the last several years for building confi- 
dence n the predictions from Computational Fluid Dynamics (CID) 
codes. Code validation terminology developed for nuclear reactor 
analyses and aerospace applications is reviewed and evaluated. 
Currently used terminology such as “calibrated code,” “validated 
code,” and a ‘validation experiment” is discussed along with the 
shortcomings and criticisms of these terms. A new framework is 
proposed for building confidence in CFD code predictions that 
overcomes some of the difficulties of past procedures and delin- 
eates the causes of uncertainty in CFD predictions. Building on 
previous work, new definitions of code verification and calibration 
are proposed. These definitions provide more specific requirements 
for the knowledge level of the flow physics involved and the solu- 
tion accuracy of the given partial differential equations. As part of 
the proposed framework, categories are also proposed for flow 
physics research, flow modeling research, and the application of 
numerical predictions. The contributions of physical experiments, 
analytical solutions, and other numerical solutions are discussed, 
showing that each should be designed to achieve a distinctively 
separate purpose in building confidence in accuracy of CFD predic- 
tions. A number of examples are given for each approach to 


suggest methods for obtaining the highest value for CFD code 
quality assurance. 


30566 (SAND—94-0989C) A massively parallel algorithm for 
grand canonical Monte Carlo computer simulation with the 
short-ranged Lennard-Jones potential. Heffelfinger, G.S. (Sandia 
National Labs., Albuquerque, NM (United States)); Lewitt, M.E. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-94AL85000. (CONF-941118-1: Supercomputing '94 
meeting, Washington, DC (United States), 14-18 Nov 1994). Order 
Number DE94010396. Source: OSTI; NTIS; GPO Dep. 

We present a new massively parallel decomposition for grand 
canonical Monte Carlo computer simulation (GCMC) suitable for 
short ranged fluids. Our spatial algorithm relies on the fact that for 
short-ranged fluids, molecules separated by a greater distance than 
the reach of the potential act independently, thus different proces- 
sors can work concurrently in regions of the same system which 
are sufficiently far apart. Several parallelization issues unique to 
GCMC are addressed such as the handling of the three different 
types of Monte Carlo move used in GCMC: the displacement of a 
molecule, the creation of a molecule, and the destruction of a 
molecule. The decomposition is shown to scale with system size, 
making it especially useful for systems where the physical problem 
dictates the system size, for example, fluid behavior in mesopores. 


30567 


(SAND-94-1396C) Hindered settling computations 
using a parallel boundary element method. Ingber, M.S. (New 
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Mexico Univ., Albuquerque, NM (United States). Dept. of 
Mechanical Engineering); Womble, D.E. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941142-10: American Society of Mechanical Engineers’ 
winter annual meeting, Chicago, IL (United States), 9-11 Nov 
1994). Order Number DE94014286. Source: OSTI; NTIS; GPO 
Dep. 

This paper presents a parallel implementation of the boundary 
element method (BEM) for multiple instruction multiple data (MIMD) 
computer architectures to determine the hindered settling function 
for a suspension of sedimenting rigid particles in Stokes flow. The 
hindered settling function is a measure of the average sedimenta- 
tion velocity of the suspension. This function can be determined 
numerically by performing statistical analyses of several random re- 
alizations of a physical system characterized by a set of defining 
parameters. These defining parameters can include the volume 
fraction of the solid phase, shape factors, orientation characteris- 
tics, and others. The boundary element method is particularly well 
suited for studying such systems because of the simplification in 
the discretization associated with the method. However, as the 
number of solid particles to be modeled is increased so are the 
computational demands. Parallel computation offers the opportunity 
to model systems of greater complexity. We discuss a parallel 
boundary element formulation based on the torus-wrap mapping. In 
this approach, blocks of the coefficient matrix associated with the 
discretized boundary element equations are assigned to proces- 
sors as opposed to more traditional parallel boundary element 
implementations where rows or columns are assigned to proces- 
sors. The torus-wrap mapping can be shown to minimize the 
communication volume between processors during the LU 
factorization. Therefore, the present formulation scales well with in- 
creases in the number of processors. 


30568 (UCRL-53868-93, pp. 2.15-2.19) Microchannel boil- 
ing mechanisms leading to burnout. Landram, C.S.; Riddle, R.A. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

The authors are analyzing the thermal performance of mi- 
crochannel heat sinks to extend their applied heat loads beyond 
coolant single-phase limits. This is the first investigation of boiling 
in the narrow (50-um) microchannels having typically high-aspect- 
ratio (of order 10/1) flow cross-sections. The prescription of local, 
wall-coolant, interfacial, two-phase correlations first required devel- 
opment of a validated, approximate, thermal-model accounting for 
conjugate heat transfer. The strongest mechanism for heat transfer 
in two-phase microchannel flow was found to be saturated boiling in 
a channel region near the heated base. When this region dried out, 
burnout occurred, both in the computations and in the experiment. 


30569 (UCRL-53868-93, pp. 2.25-2.28) HYDRA: A flow 
solver for transient incompressible viscous flow. Christon, M.A. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

This article describes continuing research and code development 
efforts for a high performance flow solver that addresses the in- 
compressible class of complex geometry transient flow problems 
that require very-high-resolution meshes. Research efforts for FY- 
93 have focused on the algorithm-to-architecture mapping issues 
involving vector, single instruction-multiple data and multiple 
instruction-multiple data parallel computers, and the investigation of 
efficient methods for solving the consistent pressure Poisson equa- 
tion. Several example flow problems are presented to illustrate the 
class of problems being considered. 


30570 (UCRL-53868-93, pp. 2.41-2.43) TRIM3D: A three- 
dimensional radiation heat transfer code for participating 
media. Maltby, J.D. Lawrence Livermore National Lab., CA (United 
States). May 1994. In Engineering research, development and 
technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 





The TRIMSD radiative heat transfer code for participating media 
has been successfully linked to the TOPAZ3D conduction code and 
used to solve state-of-the-art coupled problems. A massively paral- 
lel version has been developed for the Meiko CS-2 massively 
parallel processor with significantly increased performance and ma- 
terial property input has been automated. Future plans include an 
interface to the HYDRA fluids code. 


30571 (UCRL-JC—115939) Microchannel flow boiling mech- 
anisms leading to burnout. Landram, C.S. Lawrence Livermore 
National Lab., CA (United States). Mar 1994. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-941142—4: American Society of Mechanical 
Engineers’ winter annual meeting, Chicago, IL (United States), 9- 
11 Nov 1994). Order Number DE94012233. Source: OSTI; NTIS; 
GPO Dep. 

The boiling mechanisms for microchannel flow are investigated 
when the channel cross-section in height to width is large (of order 
10/1), near its single-phase optimum. A separated flow model was 
developed which allowed for saturated boiling near the heated 
base and single-phase flow elsewhere within the channel cross- 
section. In these high aspect ratio heat sinks, the role of subcooled 
boiling was found to be insignificant relative to that of saturated 
boiling, the latter allowing for a doubling of the applied heat load 
from single-phase operation before burnout was experienced. As 
the exit mass quality of the saturated region approached one for 
increasing heat flux, both the model and the experimental case in- 
dicated a burnout condition had also been approached. The model 
underpredicted the measured base temperature, which has been 
generally noted for saturated boiling in annular two-phase flow. 
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Refer also to citation(s) 29699, 29889, 30162, 30163, 30594, 
30639, 30848, 31942 


30572 (DOE/ID/13042-37, pp. 523-538) Finite element anal- 
ysis of a soil nailed wall. Caliendo, J.A.; Womack, K.C.; Nham, 
H.S.; Anderson, L.R. Idaho State Government, Boise, ID (United 
States). 1994. (CONF-9403128—: Hydrogeology, waste disposal, 
science and politics: 30. symposium on engineering geology and 
geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

Soil nails are finding increased use by Transportation Depart- 
ments on widening projects where a vertical stabilized with nails is 
used to replace soil berms at bridge abutments. Soil nails provide 
an economic “top down” method for widening roadways beneath 
existing bridges. A soil nailed wall was constructed to accommo- 
date the widening of Interstate 5 north of Portland Oregon. The 
total length of the wall is 256 feet, 165 feet of which is located un- 
der an existing bridge. The height is 19 feet. Five rows of nails 
were installed at a horizontal spacing of 4.5 feet and a vertical 
spacing of 3 feet and were approximately 18 feet in length. The 
soil nailed wall was instrumented with slope inclinometers, strain 
gages, and electric load cells to measure and record lateral wall 
deflections and stress distribution along the nail lengths. The finite 
element computer program SOILSTRUCT (Filz, Clough, and Dun- 
can, 1990) was used to analyze the soil structure interaction of the 
walV/nail system. Quadrilateral elements were used to model the 
soil mass and hyperbolic soil parameters described the soil proper- 
ties. Bar elements with interface elements modeled the nails. Both 
quadrilateral and beam elements were used for the wall itself. A 
complete report on the finite element analysis is provided by 
Nham, (1993). Wall deformations predicted by the finite element 
model compared well with the measured results. 9 refs., 8 figs. 


30573 (DOE/ID/13042-37, pp. 539-554) A modified cap 
model implemented in DYNA-3D. Jardaneh, |.G. (Utah State 
Univ., Logan, UT (United States)); Fronk, T.H.; Anderson, L.R. 
Idaho State Government, Boise, ID (United States). 1994. (CONF- 
9403128—: Hydrogeology, waste disposal, science and politics: 30. 
symposium on engineering geology and geotechnical engineering, 
Boise, ID (United States), 23-25 Mar 1994). In Hydrogeology, 
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waste disposal, science and politics: Proceedings. 
Number DE94014144. Source: OSTI; NTIS; INIS. 
In 1957, Drucker, Gibson and Henkel were the first to introduce 
the concept of work-hardening theories of plasticity into the soil 
mechanics, and using the hardening cap to control dilatancy. This 
cap model and all of the recent ones are based on Drucker’s sta- 
bility postulates. Good results have been found using cap models. 
Most of these versions of cap models have been implemented in 
many specialized finite element codes, as well as general purpose 
finite element codes, such as DYNA-3D. A cap model is included 
in DYNA-3D, but there are problems modeling certain materials. 
The cap model is considered as a complicated material model due 
to the fact that it consists of three surfaces (the yield surface, the 
hardening cap, and the tension cutoff), which are intersecting in an 
nonsmooth fashion. In this paper, a modified cap model based on 
Hofstetter et al. 1993 implemented in DYNA-3D is presented. The 
modified cap model incorporates a return mapping algorithm of 
Simo et al, 1988 and Simo and Taylor, 1985. Koiter's generalized 
flow rule, Koieter, 1960. Kuhn-Tucker optimization conditions are 
also applied to the modified cap model. The Newton iteration tech- 
nique for solving the nonlinear equations is used. This makes the 
convergence quadratic, i.e. faster and less computer time consum- 
ing. Finally, evaluation of the model is presented by comparing the 
results to the original DYNA-3D cap model which was developed 
by Simo et al, 1988, and to test results. 17 refs., 4 figs., 2 tabs. 


652p. Order 


30574 (DOE/ID/13042-37, pp. 555-567) Effect of geogrid re- 
inforcement on seepage through earth-fill dam cores. Gregory, 
G.H. (South Dakota School of Mines and Technology, Rapid City, 
SD (United States)); Bang, S. Idaho State Government, Boise, ID 
(United States). 1994. (CONF-9403128—: Hydrogeology, waste dis- 
posal, science and politics: 30. symposium on engineering geology 
and geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

A conceptual model was developed to define the restrictions on 
soil processing and compaction, and potential seepage mecha- 
nisms related to the inclusion of geogrids in a dam core. Hydraulic 
conductivity tests were performed using rigid-wall permeameters. 
The tests covered three soil types normally used for dam cores. 
They included tests with and without geogrids and different levels 
of soil processing and compaction. Hydraulic conductivity values 
were slightly to moderately higher for the test specimens which in- 
cluded the geogrid. The test results were analyzed statistically and 
normalized values were used as input data for a finite element 
method of analysis of seepage through a hypothetical earth-fill dam 
core, with and without geogrids. The analysis showed an increase 
in phreatic surface elevation and increased flow through the dam 
core, however, these increases were relatively small. The results of 
this study indicate that these increases should be in a range that 
can be appropriately managed and accommodated in design and 
construction. 7 refs., 5 figs., 5 tabs. 


30575 (DOE/ID/13042-37, pp. 569-582) Design of flexible 
pavement subgrades with geosynthetics. Gregory, G.H. (South 
Dakota School of Mines and Technology, Rapid City, SD (United 
States)); Bang, S. Idaho State Government, Boise, ID (United 
States). 1994. (CONF-9403128—: Hydrogeology, waste disposal, 
science and politics: 30. symposium on engineering geology and 
geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OST]; 
NTIS; INIS. 

The objective of this study is to develop design guidelines for 
incorporating the soil subgrade improvement functions of geosyn- 
thetics into a conventional flexible pavement design method that 
uses the California Bearing Ratio criteria as design input. The 
study incorporates a series of laboratory tests, including the stan- 
dard CBR tests on weak subgrades soils and the modified CBR 
tests using crushed stone surcharges and geosynthetics. The labo- 
ratory CBR test results have been correlated with existing data to 
produce a design method that includes the effect of soil improve- 
ment due to geosynthetics. The proposed design method combines 
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the conventional flexible pavement thickness design procedure with 
the geosynthetic improvement factors. 4 refs., 9 figs., 1 tab. 


30576 (DOE/ID/13042-37, pp. 637-652) Modeling the pullout 
characteristics of welded wire mats embedded in silty sand. 
Sampaco, C.L. (Utah State Univ., Logan, UT (United States)); An- 
derson, L.R.; Nielson, M.R. Idaho State Government, Boise, ID 
(United States). 1994. (CONF-9403128—: Hydrogeology, waste dis- 
posal, science and politics: 30. symposium on engineering geology 
and geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

This paper is an outgrowth of the on-going research on discrete 
finite element modeling of welded wire mesh reinforced soil struc- 
tures such as the welded wire and RSE walls. The stiffness 
characteristics of the wire mesh-soil interfaces are modeled by a 
nonlinear hyperbolic relationship between the applied pullout stress 
and the associated mat placement. The relevant parameters are 
estimated from laboratory pullout tests that were conducted for 
welded wire mats embedded on silty sand. Since the bulk of the 
pullout resistance of welded wire mesh reinforcements is derived 
from the bearing resistance of the transverse wires that constitute 
the test mats. This feature permits proper evaluation of actual in- 
terface parameters for the actual reinforced soil structures in which 
the actual lengths of the mats are longer (i.e. more transverse 
members) than the specimen used in the laboratory pullout tests. 
The resulting pullout stress-displacement formulations are then ver- 
ified by comparing the predicted pullout resistance to the existing 
specifications and design methods for estimated the pullout capaci- 
ties of grid reinforcements. 22 refs., 13 figs. 


30577 (UCRL-53868-93, pp. 8.1-8.11) Computed tomogra- 
phy. Azevedo, S.G.; Martz, H.E.; Schneberk, D.J.; Roberson, G.P. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

The authors continuing work in scientific and industrial computed 
tomography (CT) has spanned all aspects of theoretical and exper- 
imental practice. They are applying the state-of-the-art methods of 
data acquisition, processing, analysis, and understanding associ- 
ated with penetrating-radiation imaging. This report describes 
recent progress in their CT applications for FY-93. They have 
sought to advance the state of the art in CT technology, while at 
the same time actively support programs at Lawrence Livermore 
National Laboratory (LLNL) and new business initiatives. Their goal 
is to provide reliable and efficient nondestructive evaluation tech- 
niques for use in probing the internal structure of fabricated objects 
and materials associated with a broad spectrum of LLNL programs, 
industrial partnerships, and academic research. 


30578 (UCRL-53868-93, pp. 8.13-8.16) X-ray imaging: Digi- 
tal radiography. Dolan, K.W.; Haskins, J.J.; Perkins, D.E.; Rikard, 
R.D. Lawrence Livermore National Lab., CA (United States). May 
1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

The authors are developing several x-ray imaging systems for 
digital radiographic data acquisition, digital display, real-time and 
near real-time monitoring, and digital post-processing that offer al- 
ternatives to and advantages over traditional film imaging methods. 
The digital imaging systems are based on linear diode arrays and 
area diode arrays that are optically coupled to x-ray-sensitive scin- 
tillator materials. Large objects can be imaged in near real time 
with extended linear arrays, and in real time with lens-focused area 
arrays. Relatively high spatial resolution and high contrast that ap- 
proach capabilities of film have been obtained. Large-area imaging 


with somewhat reduced spatial resolution has also been demon- 
strated. 


30579 (UCRL-53868-93, pp. 8.17-8.18) Signal-to-noise im- 
provements for laser ultrasonics. Thomas, G.H.; Brown, A.E.; 
Min, S.; Peng, L. Lawrence Livermore National Lab., CA (United 
States). May 1994. In Engineering research, development and 
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technology: Thrust area report, FY93. 
DE94014210. Source: OSTI; NTIS; INIS. 

The authors are developing an ultrasonic evaluation technique 
for contamination-sensitive components in hostile environments. 
Laser-generated ultrasonics is an attractive alternative to traditional 
ultrasonic nondestructive evaluation because it allows remote, non- 
contacting, ultrasonic nondestructive evaluation to be performed. 
Laser ultrasonics has several other advantages such as broad 
band excitation, multimode acoustic energy generation, and adapt- 
ability to scanning complex shapes. A weakness of laser acoustics 
is the instrumentation sensitivity, or the signal-to-noise levels 
produced. The authors have developed an advanced filtering tech- 
nique to minimize the noise and improve system sensitivity. 


232p. Order Number 


30580 (UCRL-53868-93, pp. 8.19-8.23) Infrared computed 
tomography. Del Grande, N.A.; Durbin, P.F.; Gorvad, M.R. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

To find hidden corrosion, the authors are developing infrared 
computed tomography (IRCT) for slowing down costly damage to 
airframes, bridge decks, and pipelines. They use IRCT, with two 
thermal infrared bands, to provide time sequences of high-contrast 
temperature maps for flash-heated structures. These maps unfold 
the location and amount of hidden corrosion damage. During FY- 
93, they used IRCT to locate corrosion pockets within a Boeing 
737 airframe. During FY-94, they plan to apply IRCT for corrosion 
detection within concrete bridge decks and exposed hazardous 
product pipelines. 


30581 (UCRL-53868-93, pp. 9.5-9.7) Imaging algorithms for 
synthetic aperture ultra-wideband radar. Johansson, E.M.; Mast, 
J.E. Lawrence Livermore National Lab., CA (United States). May 
1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

Synthetic aperture ultra-wideband radar images is an important 
emerging technology with the potential to produce high-resolution 
images for a variety of applications, including the nondestructive 
evaluation of civil structures, minefield clearing, unexploded ord- 
nance detection and removal, hazardous waste identification, and 
detection of miscellaneous buried objects. In FY-93, the authors de- 
veloped imaging software for two- and three-dimensional problems 
for several geometries, and produced high-resolution images of a 
laboratory concrete test-bed and of a simulated mine field located 
at Lawrence Livermore National Laboratory's Nevada Test Site. 
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30582 (CONF-9406131—2) Ceramic fiber ceramic matrix fil- 
ter development. Judkins, R.R. (Oak Ridge National Lab., TN 
(United States)); Stinton, D.P.; Smith, R.G.; Fischer, E.M. Oak 
Ridge National Lab., TN (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Coal-fired power systems: advances in IGCC 
and PEBC review meeting; Morgantown, WV (United States); 21- 
23 Jun 1994. Order Number DE94018113. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this project were to develop a novel type of 
candle filter based on a ceramic fiber-ceramic matrix composite 
material, and to extend the development to full-size, 60-mm OD by 
1-meter-long candle filters. The goal is to develop a ceramic filter 
suitable for use in a variety of fossil energy system environments 
such as integrated coal gasification combined cycles (IGCC), pres- 
surized fluidized-bed combustion (PFBC), and other advanced coal 
combustion environments. Further, the ceramic fiber ceramic matrix 
composite filter, hereinafter referred to as the ceramic composite 
fitter, was to be inherently crack resistant, a property not found in 
conventional monolithic ceramic candle filters, such as those fabri- 
cated from clay-bonded silicon carbide. Finally, the adequacy of 





the filters in the fossil energy system environments is to be proven 
through simulated and in-plant tests. 


30583 (DOE/MT/92019-2) Effect of coal beneficiation pro- 
cess on rheology/atomization of coal water slurries: Quarterly 
progress report, January 1, 1993—March 31, 1993. Ohene, F. 
Grambling State Univ., LA (United States). Dept. of Chemistry. 
[1994]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92MT92019. Order Number 
DE94018757. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to perform experiments to 
understand the effect of coal beneficiation processes and high 
shear rheological properties on the atomization of coal-water slur- 
ries (CWS). In the atomization studies, the mean drop size of the 
CWS sprays will be determined at various air-to-CWS. A correla- 
tion between the high shear rheological properties, particle size 
distributions and the atomization will be made in order to determine 
the influence of these parameters on the atomization of CWS. 


30584 (DOE/MT/92019-3) Effect of coal beneficiation pro- 
cess on rheology/atomization of coal water slurries: Quarterly 
progress report, May 1, 1993—July 31, 1993. Ohene, F. Gram- 
bling State Univ., LA (United States). Dept. of Chemistry. [1994]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92MT92019. Order Number DE94018756. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this project is to perform experiments to 
understand the effect of coal beneficiation processes and high 
shear rheological properties on the atomization of coal-water slur- 
ries (CWS). In the atomization studies, the mean drop size of the 
CWS sprays will be determined at various air-to-CWS. A correla- 
tion between the high shear rheological properties, particle size 
distributions and the atomization will be made in order to determine 
the influence of these parameters on the atomization of CWS. 
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30585 (DOE/ER/14352-1, pp. 499-502) Modeling large un- 
derground experimental halls for the Superconducting Super 
Collider. Duan, F. (PB/MK Team, Dallas, TX (United States)); Mru- 
gala, M. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Geomechanics aspects of the excavation design, and analysis of 
two large underground chambers for the Superconducting Super 
Collider being built in Texas have been extensively investigated us- 
ing computer modeling. Each chamber, measuring approximately 
350 ft long, 110 fit wide and 190 fit high, is to be excavated in rock 
mass consisting mainly of soft marl and competent chalk. The halls 
provide housing for two instruments (detectors) needed for analy- 
ses of the products of the collision between two proton particle 
beams colliding with each other at the speed approaching speed of 
light. Stability of the foundation was considered a single most im- 
portant determinant in selection of the location in Halls. The main 
objective of numerical analyses were to analyze the issues regard- 
ing stability of hall excavation, rock and reinforcement interaction, 
and response of the base concrete slab varying in thickness to the 
loading from the IR hall structure, backfill, and weight of the detec- 
tor. Since the two detectors and large, very costly and highly 
sensitive instruments, weighting 45,000 and 15,000 metric tons re- 
spectively, hall excavation and construction must be accomplished 
in a rather precise manner in order to satisfy the tight construction 
tolerances specified for each detector. 


30586 (DOE/ER/14352-1, pp. 693-696) Stability of the 
jointed roof in stratified rock. Passaris, E.K.S. (Univ. of Newcas- 
tle upon Tyne (United Kingdom)); Ran, J.Q.; Mottahed, P. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 
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Traditionally the roof in stratified rock can be analysed by the 
continuous beam theory. However this theory cannot satisfactorily 
explain the observed failure modes and the ability of the roof so 
sustain transverse loads. This fact has long been recognized and 
was extensively studied by Evans in terms of a voussoir beam. 
Brady and Brown introduced the mechanism of a voussoir beam to 
the design of underground mining openings in stratified rock. 
Evans analysed the voussoir beam under a number of assump- 
tions some of which were disproved by later researchers. Wright 
conducted a linear analysis by the finite element method, while 
Mohr, Sterling and Nelson and Potts et al. studied experimentally 
the voussoir beam. Brady and Brown modified Evans’ formulae 
and proposed an iterative procedure for the analysis of the vous- 
soir beam. However, the beam deflection was not accounted and 
the validity and application of this approach was limited. In this pa- 
per, a finite element program that can simulate non-linear joints 
and geometry non-linearity was developed and a large scale test 
rig was used to study the mechanism of the voussoir beam. The 
deformation and failure mechanism are analysed and equations 
and methods for strength estimation are proposed. Furthermore, 
the effects of multiple mid joints and applications to the stability 
analysis of a joints roof are presented. 


30587 (DOE/ER/14352-1, pp. 721-724) Seismic imaging of 
blast damage. Maxwell, S.C. (Queen's Univ., Kingston (Canada)); 
Young, R.P. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

This paper documents two case studies of imaging blast damage 
zones. A novel technique of imaging the spatial variation in seismic 
velocity changes is used, in which velocity difference images are 
computed from cross-correlated time delays along common ray 
paths. In the first case, images were computed to the temporal ve- 
locity changes between surveys performed before and after the 
detonation of 22 kg of a high energy explosive. The second case 
study involves evaluating blast induced damage in a surface crown 
pillar, resulting from excavation of the underlying orebody. The 
spatial velocity difference images were constructed between two 
plane within the pillar, to image the rock mass deterioration result- 
ing from blast excavation damage. 


30588 (DOE/ER/14352-1, pp. 725-728) Failure mechanisms 
under waterjet impact. Summers, D.A. (Univ. of Missouri, Rolla 
(United States)); Wright, D.; Galecki, G. Wisconsin Univ., Madison, 
WI (United States). 1993. (CONF-930644—Vol.2: 34. US sympo- 
sium on rock mechanics, Madison, WI (United States), 27-30 Jun 
1993). In Rock mechanics in the 1990s: Proceedings: Volume 2. 
396p. Order Number DE94014602. Source: OSTI; NTIS. 

Early studies of waterjet impact considered the jet as a solid im- 
pactor, Farmer and Attewell for example, considered the process 
one of momentum transfer, while Singh and Hartman suggested 
that failure was induced by shear. Both considered the jet pressure 
to be evenly distributed. However, as a jet leaves the nozzle it is 
slowed by the air, and the pressure profile becomes bell-shaped, 
modelled by Powell and Simpson through: F(r) = 1/2 pu® 1 - 3(r/ 
b)* + 2(r/b)> which give the pressure at a radial distance ‘r’; from 
the jet diameter ‘a’; with a maximum zone of influence ‘b (=7.33a);’ 
velocity ‘u’, and density ‘p’. Although Powell and Simpson included 
cracks as stress intensifiers, they did not allow fluid penetration, or 
consider the interaction between the jet and the target during cut- 
ting. Foreman and Secor, concluded that a jet imposes two loads 
on the target: Firstly, the stress from the jet; secondly, the pore 
pressure generated as the water entered the rock. From their 
model, they predicted that failure would initiate when the jet pres- 
sure reached 18.8 times the tensile strength. 


30589 (DOE/ER/14352-1, pp. 761-764) Underground experi 
ments and measurements for the superconducting super 
collider. Schmidt, B. (Parsons Brinckerhoff Quade & Douglas, Inc., 
Dallas, TX (United States)). Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, Wi (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 
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The city of Waxahachie, south of Dallas, Texas, will be the hub 
of the Superconducting Super Collider (SSC) now under construc- 
tion. An 86-km oval tunnel around Waxahachie will house the 
superconducting magnets that will guide two opposing beams of 
protons at speeds approaching the speed of light. Within large un- 
derground halls, the two beams will cross, allowing the proton 
collisions to be studied. More than 52 shafts will be required to 
connect the tunnel to the surface. The SSC underground facilities 
will be constructed in three geologic strata: (1) Eagle Ford Shale 
(EFS) - a very weak, bedded shale. (2) Austin Chalk (AC) - a com- 
petent limestone. (3) Taylor Marl (TM) - a weak calcareous shale. 
The EFS, and to a lesser degree the TM, exhibit characteristics 
between soil and rock. Laboratory tests were insufficient for the 
safe the adequate design of the underground facilities. Therefore, 
a series of in situ experiments were conducted to obtain parame- 
ters and performance data for verification of the design and 
analysis methods. The most important experiments were carried 
out in an exploratory shaft. The shaft was drilled to a 5-m diameter 
to a depth of 60 m and then reduced to a 3-m diameter to 82 m. A 
10.7-m long adit was excavated at the AC/EFS interface at a depth 
of 64 m. Instrumentation included piezometers, multiple-point 
borehole extensometers (MPBXs), tape convergence points, incli- 
nometers and heave gage casing, and an instrumented, rigid steel 
ring lining grouted in place. Pressuremeter tests and hydraulic frac- 
turing tests were also carried out. In addition, extensive laboratory 
testing and numerical modeling were performed to determine by 
back-calculation actual ground performance parameters. 


30590 (DOE/ER/14352-1, pp. 773-776) Study of a proposed 
underground refuse transfer station in Hong Kong. Chan, 
T.C.F. (Geotechnical Engineering Office (Hong Kong)). Wisconsin 
Univ., Madison, Wi (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

Hong Kong’s long-term waste disposal strategy is based on the 
use of three very large regional landfills outside the urban area. 
Waste will be taken to these landfills in a containerised form from 
refuse transfer stations (RTS) built close to major centres of popu- 
lation. An initial appraisal of a site at Mt. Davis for an underground 
RTS was made in 1988 as part of the SPUN (Potential Use of 
Underground Space) Study undertaken by the Geotechnical Engi- 
neering Office (GEO) (formerly Geotechnical Contro! Office). The 
study confirmed that this cavern development was a viable alterna- 
tive to conventional development above ground, and one which 
could confer significant environmental benefits. Following the 
SPUN Study, the GEO engaged a consultant to undertake further 
study on the project (GCO, 1991). One of the principal objectives 
was to carry out site investigations to confirm the suitability of the 
ground conditions of cavern construction. 


30591 (NGI-Pub-184, pp. 9-16) Analysis of earthquake 
response at a site with uncertain properties. Nadim, F. (Norwe- 
gian Geotechnical Institute, Oslo (Norway)); Haarvik, L.; Nordal, H.; 
Gudmestad, O.T. Norges Geotekniske Inst., Oslo (Norway). Sep 
1992. (CONF-8908305—: ICOSSAR ‘89: 5th international confer- 
ence on structural safety and reliability, San Francisco, CA (United 
States), Aug 1989). In Publication no. 184. 49p. Order Number 
DE94783346. Source: OSTI; NTIS. 

The problem of earthquake response of a soil deposit with 
uncertain properties is studied in the paper. Various analysis proce- 
dures for handling the dynamic response of an uncertain system 
are considered. A special type of Monte Carlo simulation, known 
as Latin hypercube sampling, is shown to be very effective for 
probabilistic site response evaluation. Use of this method is 
demonstrated through a case study. A sensitivity analysis is per- 
formed to identify the parameters that contribute most to the 
uncertainties in the results. The relative importance of different pa- 
rameters is shown to vary with frequency. 9 refs., 5 figs. 
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30592 (NEI-NO-427) Numerical modeling of _ time- 
dependent marine icing, anti-icing and de-icing. Horjen, |. 
Trondheim Univ. (Norway). Jun 1990. 159p. Order Number 
DE94790772. Source: OSTI; NTIS. 

This thesis presents four numerical models for calculating ice 
accretion and heat energy consumption for icing control: Ice accre- 
tion from sea spray; ice accretion from a combination of sea spray 
and snow fall; necessary heat power to prevent icing from sea 
spray (anti-icing heating method); necessary heat energy to re- 
move an ice layer formed by sea spray (de-icing heating method). 
All these problems are typically transient, the first two due to pul- 
sating sea spray and changes in the ice profile, the third due to 
pulsating sea spray and the fourth due to changes in the enthalpy 
of an ice layer during heating. Also, depending on the geometry of 
the problem, spatial changes have been included in the models. 
Normally sea spray icing takes place in the wet icing mode, which 
means that the icing surface is covered by a liquid film. The thick- 
ness of this film varies periodically in response to the spray period. 
For the general three-dimensional problem of wet icing seven dif- 
ferential equations must be solved simultaneously to find the icing 
intensity (kg/m*s): the enthalpy, salt diffusion, continuity and 
momentum (3 components) equation of the liquid film and the en- 
thalpy equation of the ice layer. The ice accretion model has also 
been compared with experimental results from wind tunnel tests 
and a number of documented drilling platform and vessel icing situ- 
ations. Excellent correlations were found between model and 
controlled wind tunnel results. 73 refs., 39 figs., 3 tabs. 


30593 (NGI-Pub-185, pp. 15-66) Foundation design of off- 
shore gravity structures. Andersen, K.H. Norges Geotekniske 
Inst., Oslo (Norway). Sep 1992. In Publication no. 185. 83p. Order 
Number DE94783344. Source: OSTI; NTIS. 

Offshore gravity structures include gravity platforms for offshore 
oil and gas production, breakwaters, harbour structures, storm 
surge barriers, anchor systems for floating structures, etc. Gravity 
structures have been installed offshore in waters where severe 
storms may occur, subjecting foundations to combinations of static 
and cyclic loads. Offshore gravity structures can be founded on 
various soil types including soft clay, stiff overconsolidated clay cal- 
careous sand, or very dense sand. Some of the major foundation 
design aspects are: bearing capacity, cyclic displacements, soil 
stiffness for dynamic analyses, settlements due to cyclic loading. 
Each of these aspects is dealt with by defining the problem, de- 
scribing calculation procedures that are applied in practice, and 
comparing calculations with measurements from prototype obser- 
vations and model test results. First, however, examples of typical 
gravity platforms and soil conditions are presented. Then typical 
wave loads and design storm composition used for design of grav- 
ity platforms in the North Sea are given. The stresses in the soil 
beneath offshore gravity platforms are described, and the labora- 
tory tests that should be conducted to simulate the in-situ stresses 
as closely as possible and to provide the soil parameters required 
for the foundation design analyses are discussed. Emphasis is put 
on offshore gravity platforms, but the foundation design aspects 
are similar for the various types of gravity structures, and the same 
design procedures can be applied. These design procedures are 
also applicable to structures subjected to cyclic loading in general, 
and not only offshore. 33 refs., 38 figs., 5 tabs. 


30594 (UCRL-53868-93, pp. 1.21) Acoustic,  finite- 
difference, time-domain technique development. Kunz, K. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

A close analog exists between the behavior of sound waves in 
an ideal gas and the radiated waves of electromagnetics. This ana- 
log has been exploited to obtain an acoustic, finite-difference, 
time-domain (AFDTD) technique capable of treating small signal vi- 
brations in elastic media, such as air, water, and metal, with the 
important feature of bending motion included in the behavior of the 
metal. This bending motion is particularly important when the metal 
is formed into sheets or plates. Bending motion does not have an 
analog in electromagnetics, but can be readily appended to the 
acoustic treatment since it appears as a single additional term in 





the force equation for plate motion, which is otherwise analogous 
to the electromagnetic wave equation. The AFDTD technique has 
been implemented in a code architecture that duplicates the elec- 
tromagnetic, finite-difference, time-domain technique code. The 
main difference in the implementation is the form of the first-order 
coupled differential equations obtained from the wave equation. 
The gradient of pressure and divergence of velocity appear in these 
equations in the place of curls of the electric and magnetic fields. 
Other small changes exist as well, but the codes are essentially 
interchangeable. The pre- and post-processing for model construc- 
tion and response-data evaluation of the electromagnetic code, in 
the form of the TSAR code at Lawrence Livermore National 
Laboratory, can be used for the acoustic version. A variety of appli- 
cations is possible, pending validation of the bending phenomenon. 
The applications include acoustic-radiation-pattern predictions for a 
submerged object; mine detection analysis; structural noise analy- 
sis for cars; acoustic barrier analysis; and symphonic hall/ 
auditorium predictions and speaker enclosure modeling. 
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30595 (SVF-507) Study of the ORC-technology for conver- 
sion of biofuel-fired district heating plants for electric power 
generation. Goldschmidt, B. (Sydkraft Konsult AB, Malmoe (Swe- 
den)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Jun 1994. 52p. (in Swedish). Order Number 
DE94790822. Source: OSTI; NTIS. 

ORC=Organic Rankine Cycle. 

The production of electricity in district heating plants with only 
hot water boilers is investigated. The chosen method for electricity 
production is the organic Rankine cycle (ORC). The investigation is 
based on two Swedish district heating plants, SYSAV’s waste incin- 
eration plant at Malmoe and the municipal heating plant of 
Haessleholm. The operational experience of two actual plants 
based on ORC technology is reported and discussed. The ORC 
geothermal plant at Svartsengi (Iceland) and MIWA’s waste incer- 
nation plant at St. Niklaas (Belgium), however, are not linked to 
any district heating systems. A survey of suppliers of ORC plants 
is also made. The following conclusions are made: ORC plants re- 
quire no extra personnel. They are operated fully automatically. The 
time required for repair and maintenance is estimated at six weeks 
after each 16-20.000 hours of operation for the Svartsengi plant. 
The investment of an ORC plant with cooling at ambient air or wa- 
ter temperature is estimated at 10-12.000 kr/kW.. This includes all 
auxiliary equipment, buildings etc. These plants have an electric ef- 
ficiency of about 10%. In ORC plants where the cooling water is to 
be used for district heating the ORC process will operate within a 
narrower temperature range. This leads to a lower electric effi- 
ciency. For the studied cases, SYSAV's waste incineration plant at 
Malmoe and the district heating plant of Haessleholm, an invest- 
ment of 20-24.000 kr/kW, has been calculated. 6 figs, 1 tab 
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30596 (ANL/ET/CP-—83611) Real time simulator with Ti 
floating point digital signal processor. Razazian, K.; Bobis, J.P.; 
Dieckman, S.L.; Raptis, A.C. Argonne National Lab., IL (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9408130-1: Texas Instruments TMS320 conference, Houston, TX 
(United States), 5-7 Aug 1994). Order Number DE94016372. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the design and operation of a Real Time 
Simulator using Texas Instruments TMS320C30 digital signal pro- 
cessor. This system operates with two banks of memory which 
provide the input data to digital signal processor chip. This feature 
enables the TMS320C30 to be utilized in variety of applications for 
which external connections to acquire input data is not needed. In 
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addition, some practical applications of this Real Time Simulator 
are discussed. 


30597 (DOE/ER/52122—-10) High-power microwave trans- 
mission and mode conversion program: Progress report, June 
15, 1993—June 15, 1994. Vernon, R.J.; Lorbeck, J.A. Wisconsin 
Univ., Madison, WI (United States). Dept. of Electrical and Com- 
puter Engineering. Jun 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-85ER52122. 
Order Number DE94017046. Source: OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses the following topics: (1) Quasi- 
optical converter design for Varian gyrotron SN 4.1; (2) 
Quasi-optical converter cold-test measurement; (3) Modification of 
geometrical-optics synthesized surfaces; (4)Diffraction synthesis; 
(5) Tapered dimpled launcher; (6) Work on Viasov converter sys- 
tem for Varian gyrotron SN 4.1R; (7) Analysis of gyrotron spurious 
modes; (8) MIT code benchmarking; (9) Development of low-power 
efficiency test for Viasov converters; (10) Investigation of optimal 
beam waist size and mode content for injection into a circular and 
rectangular corrugated waveguides; (11) The effect of corrugations 
on reduction of the fields at the wall of waveguides; (12) Shipping 
of a microwave scanner to Varian and further microwave scanner 
development; and (13) Code transferred to Varian. 


30598 (DOE/ER/54160—1-Vol.1, pp. 195-202) Nanosecond 
radar system based on repetitive pulsed relativistic BWO. 
Bunkin, B.V. (Russian Academy of Sciences, Tomsk (Russian Fed- 
eration)); Gaponov-Grekhov, A.V.; Eltchaninov, A.S.; Zagulov, 
F.Ya.; Korovin, S.D.; Mesyats, G.A.; Osipov, M.L.; Otlivantchik, 
E.A.; Petelin, M.I.; Prokhorov, A.M. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.1: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The paper presents the results of studies of a nanosecond radar 
system based on repetitive pulsed relativistic BWO. A pulsed 
power repetitive accelerator producing electron beams of electron 
energy 500-700 keV and current 5 kA in pulses of duraction 10 ns 
with a repetition rate of 100 pps is described. The results of experi- 
ments with a high-voltage gas-filled spark gap and a cold-cathode 
vacuum diode under the conditions of high repetition rates are 
given. Also presented are the results of studies of a relativistic 
BWO operating with a wavelength of 3 cm. It is shown that for a 
high-current beam electron energy of 500-700 keV, the BWO effi- 
ciency can reach 35%, the microwave power being 10° W. A 
superconducting solenoid creating a magnetic field of 30 kOe was 
used for the formation and transportation of the high-current elec- 
tron beam. In conclusion, the outcome of tests of a nanosecond 
radar station based on a pulsed power repetitive accelerator and a 
relativistic BWO is reported. 


30599 (DOE/ER/54160—1-Vol.1, pp. 203-210) High power m- 
crowave generation at high repetition rates. Aiello, N. (Physics 
International Co., San Leandro, CA (United States)); Benford, J.; 
Cooksey, N.; Harteneck, B.; Levine, J.; Price, D.; Smith, R.; 
Sprehn, D.; Willey, M. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Generation of microwaves at high power has progressed largely 
with single shot devices. Yet applications require repetitive opera- 
tion at substantial repetition rates, implying high average power. 
This requires operation in a new domain for microwave devices. 
The technical challenge is to achieve very high electric fields in the 
source on a repetitive basis. The authors describe experiments on 
CLIA, a Compact Linear Induction Accelerator, generating 750 kV, 
10 kA, using magnetic switching to produce 60 ns pulses. They de- 
scribe experiments with relativistic magnetrons and klystrons in the 
1 GW, 100 Hz domain. As a first application they used CLIA to 
drive a water-cooled L-band magnetron at repetition rates as high 
as 250 Hz with no breakdown or pulse shortening. This gave 6.3 
kW average power. A short burst at 1 kHz operated at ~25 kW. In 
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this regime operation is not limited by gas build-up, electrode ero- 
sion or microwhisker depletion. The authors are now operating on 
CLIA with relativistic klystrons of both the high current and low cur- 
rent varieties. Beams with modulated current powers of ~1 GW 
have been generated at 200 Hz for bursts as long as 1000 pulses. 


30600 (DOE/ER/54160-1-Vol.1, pp. 211-218) Relativistic 
Mutliwave Cerenkov Generator. Kanavets, V.|. (Moscow State 
Univ. (Russian Federation)); Nifanov, A.S.; Slepkov, A.I. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

The general physical processes in Multiwave Cerencov Genera- 
tor are considered. The feature of beam-field interaction, field 
structure and “electron” mode forming are discussed. 


30601 (DOE/ER/54160-1-Vol.1, pp. 219-226) High power 
microwave generation in vircators. Didenko, A.N. (Moscow Engi- 
neering Physics Institute (Russian Federation)); Rashchikov, V.I. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Vircator as high-power microwave source has recently become 
an intensive area of research. It is the device in which own beams 
fiekds dominate. Triod with reflex cathode investigated by H. 
Barkhausen and K. Kurz has been considered as low current ana- 
log of vircator. It is shown that such analogy is not correct, but 
parametric amplifier which is based on triod with reflex cathode is 
real analog of vircator. The theory of vircator is developed for 
broad range of electron velocities. 


30602 (DOE/ER/54160—1-Vol.1, pp. 227-236) The experimen- 
tal and theoretical development of a one gigawatt, repetitively 
pulsed, one microsecond pulse length, high current relativistic 
klystron and modulator. Fazio, M.V. (Los Alamos National Lab., 
NM (United States)); Carlsten, B.E.; Faehl, R.J.; Haynes, W.B.; 
Hoeberling, R.F.; Kwan, T.J.T.; Rickel, D.G.; Stringfield, R.M.; Van- 
Haaften, F.W.; Wasierski, R.F. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). in Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A research effort is underway with the goal of obtaining an 
energy of one kilojoule per pulse, with a 5 Hz pulse repetition fre- 
quency, from a high current relativistic klystron amplifier (RKA). 
The pulse length is one microsecond (1 GW peak power) with a 
microwave frequency of 1.3 GHz. This paper focuses on three ar- 
eas: the theory, modeling, and experimental development of the 
microwave tube; the 1-ys-pulse-length field-emission diode elec- 
tron gun developed for the RKA; and the BANSHEE pulsed power 
modulator that powers the RKA. This research builds on the pio- 
neering work done by Friedman and Serlin on the RKA at the 
~100 ns pulse length. The one microsecond pulse length is almost 
an order of magnitude beyond what has been achieved with an 
RKA. Achieving a peak power approaching 1 GW for 1 ys requires 
a well behaved electron beam on that time scale, and an optimized 
extraction efficiency in the output cavity. The microwave tube de- 
sign was guided by theory and particle-in-cell (PIC) code modeling 
that relate output cavity extraction efficiency to the amplitude of the 
beam harmonic current modulation and output cavity shunt 
impedance. The output cavity has adjustable tuning, loading, and 
output gap length to allow experimental optimization of the cou- 
pling between the modulated beam and the output cavity. An 
electron beam diode is used that delivers a peak current of 4 to 5 
kA for a pulse duration exceeding 1 ys, at a beam kinetic energy 
above 600 keV. BANSHEE is the high voltage modulator designed 
for use as an electron beam driver for high power microwave tube 
development. The BANSHEE output pulse design parameters are 
1 MV and 10 kA, with a 1 ys pulse width at a repetition rate of 3-5 
Hz, driving a load of impedance of 100 2. BANSHEE is a 
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thyratron-switched line-type modulator with a pulse transformer out- 
put stage. The modulator design is pushing the state of the art in 
thyratron technology and capacitor lifetime. 


30603 (DOE/ER/54160-1-Vol.1, pp. 255-262) IREB transport 
in a focusing wiggler and FEL experiments at JAERI. 
Kawasaki, S. (Saitama Univ., Urawa (Japan)); Kobayashi, T-.; 
Sakamoto, K.; Kishimoto, Y.; Watanabe, A.; Musyoki, S.; Oda, H.; 
Tokuda, S.; Nakamura, Y. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An experiment of Raman mm wave FEL was carried out using a 
planar focusing wiggler and an additional axial magnetic field. An 
IREB (0.9 MeV, 2 kA, 100 ns) was generated by a field emission 
gun driven with inductive acceleration units and flowed into the wig- 
gler. The beam transmission up to 85% through the whole wiggler 
length(1.5 m) was realized at its best, though the axial magnetic 
field was kept very low. The particle orbits in the wiggler were to 
be in the “group |”. There appeared a pattern showing effect of 
higher modes of the resonance between the electron cyclotron fre- 
quency in the axial field and the frequency associated with the 
wiggler field. The results were compared with the simulation made 
by a newly developed code. Strong superradiant emission was 
found in several sharp peaks with a very narrow width, separated 
by 6-8 GHz in the frequency spectrum in the range between 30-65 
GHz. The radiation power as well as the spectrum were correlated 
to the radial distribution of the particles in the cross section of the 
beam. At the amplifier mode of the FEL operation, rf pulse of 45 
GHz was injected at the entrance of the wiggler, and amplified 
along the beam flowing in the wiggler from the power level of 100 
W at the input, to finally 6 MW at the saturated state, at a spatial 
growth rate of 50-56 db/m. The amplification process observed was 
also consistent with the analyses by 3D simulations. 


30604 (DOE/ER/54160—1-Vol.1, pp. 263-270) Self-consistent 
nonlinear simulations of high-power free-electron lasers. Fre- 
und, H.P. (Naval Research Lab., Washington, DC (United States)); 
Jackson, R.H. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Two 3-D nonlinear formulations of FEL amplifiers are described 
which treat both planar and helical wiggler geometries. For conve- 
nience, the authors refer to the planar (helical) formulation and 
simulation code as WIGGLIN (ARACHNE). These formulations are 
slow-time-scale models for FEL amplifiers in which the electron dy- 
namics are treated using the complete 3-D Lorentz force equations 
without recourse to a wiggler period average. The application of 
these codes to the description of a collective reversed-field FEL 
experiment and to random wiggler field errors is described. 


30605 (DOE/ER/54160—1-Vol.1, pp. 349-356) X-Pinch soft x- 
ray source for microlithography. Glidden, S.C. (Cornell Univ., 
Ithaca, NY (United States)); Hammer, D.A.; Kalantar, D.H.; Qi, N. 
Maryland Univ., College Park, MD (United States). [1993]. Grant 
ECS-89-19960; Grant ECS091-13695; Contract RDG 90179; Cont 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The x-pinch soft x-ray source is described for application in sub- 
micron resolution lithography. Experiments have been performed to 
characterize the radiation emitted from magnesium wire x-pinch 
plasmas using an 80 ns, <500 kA pulse. Yields of 14.2 J averaged 
over three independent calibrated diagnostics at 445 kA have been 
measured in magnesium K-shell radiation (predominantly 8.4 A to 
9.4 A or 1.5 keV to 1.3 keV) from a submillimeter source, with as 
little as 5-10% of the yield below the 6.74 A silicon absorption 
edge. A new <700 kA, 100 ns pulser being used for x-pinch 
physics experiments is described. The design of a 40 pulse per 





second pulsed power system and wire loading mechanism for ex- 
posing a resist in 1 second at a distance 40 cm is presented. 


30606 (DOE/ER/54160-1-Vol.1, pp. 449-454) Super-power 
accelerator for microwave electronics. Batskikh, G.I. (Moscow 
Radiotechnical Institute of Russian Academy of Sciences (Russian 
Federation)); Kazansky, L.N.; Oreshin, A.A.; Samarsky, P.A.; Se- 
leznev, V.D.; Sinelshikov, A.V.; Khomenko, A.I.; Bugaev, S.P.; 
Kovalchuk, B.M.; Koshelev, V.I. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

High-current accelerator of Moscow Radiotechnical Institute of 
Russian Academy of Sciences is utilized in relativistic microwave 
electronics. The experimental setup is composed of high power 
multimodule Marx generator on 1.5 MJ, 3 MV; two electron diodes 
with the beam magnetic transportation channel; vacuum- 
technological facility with the chamber of 400 m® volume, 3 m in 
diameter and working pressure of 10-© Torr. Autonomous and 
combined channel operation are available. 


30607 (DOE/ER/54160—1-Vol.1, pp. 646-651) High-pressure 
gas switch for a wideband source. Pincosy, P.A. (Lawrence Liv- 
ermore National Lab., CA (United States)); Poulsen, P.; Cravey, 
W.R. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 


power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

High-power ultrawideband pulses with equivalent center frequen- 
cies around 10 GHz require switching in a time scale of about a 
hundred picoseconds. The authors are developing a high-pressure 
gas switch that is designed to store a few joules of energy. Energy 


is stored in the transmission line upstream of the switch. The switch 
is a gap in a short transmission line of low impedance. The line is 
pulse charged to store the desired energy before the electric field 
across the gap collapses from the avalanche buildup of electrons. 
To ensure a relatively uniform voltage collapse across the width of 
the gap, initial electrons are produced by radiation from a bare 
spark. The switching repeatability is very good when the spark pro- 
vides the initial electrons. Gap electric fields greater than 1 MV/cm 
were achieved for a 10-atm switch pressure in air with a voltage 
collapse less than 150 ps over 6 cm of switch length. The switch 
was tested with repetitive pulses up to 1 kHz. In a pulse charging 
mode, the collapse time of the gap will typically be 5 times less 
than the charging time. For applications where a switching time of 
tens of picoseconds is desired, a second switch would be required. 


30608 (DOE/ER/54160—-1-Vol.1, pp. 652-658) Prediction of 
electromagnetic pulse generation by picosecond avalanches 
in high-pressure air. Mayhall, D.J. (Lawrence Livermore National 
Lab., CA (United States)); Yee, J.H. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.1: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The gas avalanche switch is a laser-activated, high-voltage 
switch, consisting of a set of pulse-charged electrodes in a high- 
pressure gas. Induced electrons from a picosecond-scale laser 
pulse initiate an avalanche discharge between high-voltage and 
grounded electrodes. If the voltage, pressure, and dimensions are 
correct, the rapid avalanche, fueled by the immense number of 
electrons available in the gas, collapses the applied voltage in pi- 
coseconds and generates electromagnetic pulses with widths as 
short as 1-10 ps and 3 dB bandwidths of 20-120 GHz. With proper 
voltage or pressure detuning, wider pulses and lower bandwidths 
occur. In addition to picosecond electromagnetic pulse generation, 
application of this switch should result in ultra-fast Marx bank 
pulsers. A number of versions of the switch are possible. The sim- 
plest is a parallel plate capacitor, consisting of a gas between two 
parallel plate conductors. High voltage is applied across the two 
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plates. A parallel plate, Blumlein geometry features a center elec- 
trode between two grounded parallel plates. This geometry emits a 
single pulse in each direction along the parallel plates. A frozen 
wave geometry with multiple, oppositely charged center electrodes 
will emit AC pulses. Series switches consisting of gas gaps be- 
tween two electrodes are also possible. 


30609 (DOE/ER/54160—1-Vol.1, pp. 676-681) 150 keV in- 
tense electron beam accelerator system with high repeated 
pulse. Qi, Zhang (institute of Electronics, Beijing (China)); Tixing, 
Li; Hongfang, Tang; Nenggiao, Xia; Zhigin, Wang; Baohong, 
Zheng. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A 150 keV electron beam accelerator system has been devel- 
oped for wide application of high power particle beams. The new 
wire-ion-plasma electron gun has been adopted. The parameters 
are as follows: Output energy - 130-150 keV; Electron beam den- 
sity - 250 mA/cm?; Pulse duration - 1 us; Pulse rate 100 pps; 
Section of electron beam - 5 x 50 cm?. This equipment can be 
used to study repeated pulse COz laser, to be a preionizer of high 
power discharge excimer laser and to perform radiation curing pro- 
cess, and so on. The first part contains principle and design 
consideration. Next is a description of experimental arrangement. 
The remainder is devoted to describing experimental results and its 
application. 


30610 (DOE/ER/54160-1-Vol.1, pp. 688-693) The develop- 
ment of a one microsecond pulse length, repetitively pulsed, 
high power modulator and a long-pulse electron beam diode 
for the production of intense microwaves. Stringfield, R.M. (Los 
Alamos, National Lab., NM (United States)); Faehl, R.J.; Fazio, 
M.V.; Hoeberling, R.F.; Kwan, T.J.T.; Rickel, D.G.; VanHaaften, R.; 
Wasierski, F.; Erickson, A.; Rust, K. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.1: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OST]; NTIS; INIS; GPO Dep. 

This paper discusses the pulse power and explosive emission 
electron beam diode development effort the authors have under- 
taken to power a relativistic klystron amplifier (RKA) microwave 
source. The pulsed power and electron beam must enable the 
RKA to produce one kilojoule of 1.3 GHz radiation per pulse at a 5 
Hz repetition frequency. These efforts include tests and improve- 
ments of a 1 us pulse length thyratron switched modulator, and the 
computational and experimental design of a 1-ys-pulse-length ex- 
plosive emission electron gun. The one microsecond pulse length 
is almost an order of magnitude beyond what has been achieved 
heretofore with an RKA. Achieving a peak power approaching 1 
GW for 1 ys requires a well behaved electron beam on that time 
scale. An electron beam diode has been developed that delivers a 
peak current of 4 to 5 kA for a pulse duration exceeding 1 us, at a 
beam kinetic energy above 600 keV. BANSHEE is the high voltage 
modulator designed for use as an electron beam driver for high 
power microwave tube development. The BANSHEE output pulse 
design parameters are 1 MV and 10 kA, with a 1 ys pulse width at 
a repetition rate of 3-5 Hz, driving a load of impedance of 100 
ohms. BANSHEE is a thyratron-switched line-type modulator with a 
pulse transformer output stage. The modulator design is pushing 
the state of the art in thyratron technology and capacitor lifetime. 
The results of the BANSHEE modulator testing are described. 


30611 (DOE/ER/54160-1-Vol.2, pp. 1073-1080) Microwave 
generation and charge particle acceleration by high current 
relativistic electron beams. Tkach, Yu.V. (Kharkov Institute of 
Physics and Technology (Ukraine)); Kharchenko, |.F.; Balakirev, 
V.A.; Dolgopolov, V.V.; Kirichenko, Yu.V.; Latinsky, S.M.; Lats’ko, 
E.M.; Lisenko, E.A.; Novikov, V.E.; Ostrovsky, A.O. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 


ERA Vol. 19, No. 11 271 





42 ENGINEERING 
4260 Components, Electron Devices and Circults 


Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

High power microwave generation by current relativistic electron 
beams and collective methods of beam acceleration as reversing 
of the collective generation methods are investigated in this paper. 
The optimization of the electrodynamic structure of the high power 
microwave generators such as BWO, Vircator, Vircator connected 
with Ubitron are discussed. 


30612 (DOE/ER/54160—1-Vol.2, pp. 1093-1098) Long pulse, 
plasma cathode E-gun. Goebel, D.M. (Hughes Research Labs., 
Malibu, CA (United States)); Schumacher, R.W.; Watkins, R.M. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

A unique, long-pulse E-gun has been developed for high-power 
tube applications. The Hollow-Cathode-Plasma (HCP) E-gun over- 
comes the limitations of conventional thermionic-cathode guns that 
have limited current density (typically < 10 A/cm?) or field-emission 
guns that offer high current density but suffer from short pulsewidth 
capability (typically <1 ysec) because of plasma closure of the ac- 
celerating gap. The HCP E-gun provides high-current (>50 A/cm?), 
long-pulse operation without gap closure, and also requires no 
cathode-heater power. The gun employs a low-pressure glow dis- 
charge inside a hollow cathode (HC) structure to provide a stable, 
uniform plasma surface from which a high current-density electron 
beam can be extracted. The plasma density is controlled by a low- 
voltage HC discharge pulser to produce the desired electron current 
density at the first grid of a multi-grid accelerator system. A dc 
high-voltage electron-beam supply accelerates the electrons across 
the gap, while the HC pulser modulates the beam current to gener- 
ate arbitrary pulse waveforms. The electron accelerator utilizes a 
multi-aperture array that produces a large area, high perveance 
(>35 ypervs) beam consisting initially of many individual beamlets. 
The E-beam is normally operated without an applied magnetic field 


in the ion-focused regime, where the plasma produced by beam 
ionization of a background gas space-charge neutralizes the beam, 
and the Bennett self-pinch compresses the beamlets and increases 
the current density. The self-pinched beam has been observed to 
propagate over a meter without beam breakup or instabilities. The 
HCP E-gun has been operated at voltages up to 150 kV, currents 
up to 750 A, and pulse lengths of up to 120 psec. 


30613 (DOE/ER/54160—1-Vol.2, pp. 1099-1104) Controlling 
the emission current from a plasma cathode. Bagaev, S.P.; 
Gushenets, V.I.; Schanin, P.M. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The processes determining the time and amplitude characteris- 
tics of the grid-controlled electron emission from the plasma of an 
arc discharge have been analyzed. It has been shown that by ap- 
plying to the grid confining the plasma emission boundary of a 
modulated voltage it is possible to form current pulse of up to 1 kA 


with nanosecond risetimes and falltimes and a pulse repetitive rate 
of 100 kHz. 


30614 (DOE/ER/54160-1-Vol.2, pp. 1117-1122) Ribbon REB 
research on 0.7 MJ generator U-2. Arzhannikov, A.V. (Budker In- 
Stitute of Nuclear Physics, Novosibirsk (Russian Federation)); 
Bobylev, V.B.; Nikolaev, V.S.; Sinitsky, S.L.; Yushkov, M.V.; Zotkin, 
R.P. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The paper presents the experimental results on generation of a 
microsecond electron beam with a cross section 4x140 cm in a 
magnetically insulated diode at 1 MV voltage, its transport in a slit 
vacuum channel with 0.5T guiding magnetic field and, finally, a 
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transformation of the ribbon beam to a cylindrical one. The first 
step of the experimental studies has been carried out at the energy 
content in the capacitor storage of the U-2 generator up to 200 kJ. 
At the second step of the experiments a new capacitor storage of 
doubled energy content has been added to the operated one and 
the investigations have been carried out at the 0.7 MJ pulse gener- 
ator. 


30615 (DOE/ER/54160-1-Vol.2, pp. 1123-1128) High bright- 
ness hollow cathode electron beam source. Kirkman, G. 
(Integrated Applied Physics Inc., Waltham, MA (United States)); 
Reinhardt, N.; Jiang, B.; Gundersen, M.A.; Hsu, T.Y.; Liou, R.L.; 
Temkin, R.J. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

An optically initiated hollow cathode electron source has been 
demonstrated to produce high brightness electron beams in a low 
pressure background gas. Three phases of beam production have 
been identified, first a 1A, 20nsec, 45keV, 10'°A/m?rad? initial 
beam, second a 70A, 100nsec, 20keV, 10''A/m?rad? hollow cath- 
ode produced beam and third a 100A, steady state, 500 eV 
superemissive cathode produced beam. An experimental charac- 
terization of the three beams is presented. 


30616 (DOE/ER/54160—1-Vol.2, pp. 1129-1134) High-current- 
density cathode operation and beam transport with 
steady-state and pulsed cathode heating methods. Getty, W.D. 
(Univ. of Michigan, Ann Arbor, MI (United States)); Pearce, K.D.; 
Herniter, M.E. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

High-current-density cathodes are of prime importance for 
millimeter-wave free-electron laser devices. The present work is 
concerned with the development of cathodes with current densities 
in the 10-50 A/cm* range for pulsed and cw electromagnetic de- 
vices with Pierce-type electron guns. The primary cathode material 
used thus far is lanthanum hexaboride (LaBg). Electron-beam bom- 
bardment heating has been found to be a practical means for 
heating these cathodes to the temperature range of 1800°C 
needed for the above current densities from LaBg. This heating 
method offers high-impedance-level circuitry which is easily control- 
lable for continuous heating, and it also can be used in a novel 
pulse-heating mode which is compatible with beam-voltage pulse 
generators such as Marx banks. Inductive isolation of the heating 
power source is not required in this mode. Steady-state electron 
bombardment heating of a one-inch diameter cathode has been 
used to obtain a cathode current density as high as 32 A/cm? at 
110 kV voltage operation. Descriptions of the simulated and mea- 
sured heating operation of both pulsed and continuous heating 
modes will be given. Measurements of the resultant beam proper- 
ties such as current distribution and axial velocity spread will be 
described. The velocity distribution is measured with a retarding 
potential analyzer operating up to 82 kV. The transported beam 
can be allowed to interact with a bifilar wiggler if desired. These 
measurements are compared with trajectory calculations through 
the beam drift-tube/wiggler region and into the simulated analyzer. 
Good agreement is found between the measured and simulated 
velocity distributions. 


30617 (DOE/ER/54160—1-Vol.2, pp. 1135-1140) High gradi- 
ent acceleration in a 17 GHz photocathode RF gun. Chen, S.C. 
(Massachusetts Institute of Technology, Cambridge, MA (United 
States)); Danly, B.G.; Gonichon, J.; Lin, C.L.; Temkin, R.J.; Trotz, 
S.; Wurtele, J.S. Maryland Univ., College Park, MD (United 
States). [1993]. DOE Contract FG02-91ER40648. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 





A 17 GHz RF acceleration experiment is being constructed at 
MIT. The goal is to study particle acceleration at high field gradi- 
ents and to generate high quality electron beams for potential 
applications in next generation linear colliders and free electron 
lasers. The peak accelerating gradient in the 1 1/2 cavity RF gun is 
about 250 MV/m. The expected beam parameters, for operation 
with a photoemission cathode, are as follows: Energy 2 MeV, nor- 
malized emittance 0.43 + mm-mrad, energy spread 0.18%, bunch 
charge 0.1 nC, and bunch length 0.39 ps. The detailed experimen- 
tal setup, including RF cavity, RF transport and coupling, vacuum 
system, laser and timing system are described. 


30618 (DOE/ER/54160—1-Vol.2, pp. 1147-1152) Design and 
evaluation of the XBT diode. Wright, E.L. (Stanford Univ., CA 
(United States)); Vlieks, A.; Fant, K.; Pearson, C.; Koontz, R.; 
Jensen, D.; Miram, G. Maryland Univ., College Park, MD (United 
States). [1993]. DOE Contract AC03-76SF00515. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

This paper describes the design and experimental results 
achieved with the 440 kV, microperveance 1.9, XBT (X-band Beam 
Tester) diode. The Pierce gun was developed for the 100 MW X- 
band klystron; the high power RF source to be used on the NLC 
(Next Linear Collider). The gun is electrostatically focused (no 
magnetic compression) to a beam diameter of 6.35 mm, with an 
area convergence of 110:1. Maximum cathode loading is approxi- 
mately 25 A/cm?, with a beam power density of 770 MW/cm*. The 
measured beam current was within 2% of the value predicted by 
simulation with EGUN. Transmission through the highly instru- 
mented beam tester was 99.98%. Some novel techniques were 
used to achieve near perfect beam transmission, which include the 
use of a reentrant-floating input pole piece. 


30619 (DOE/ER/54160—1-Vol.2, pp. 1194- 
1198) Bremsstrahiung radiation on the SNOP facilities. 
Luchinsky, A.V.; Petin, V.K.; Ratakhin, N.A.; Smirnov, N.A.; Fe- 
dushchak, V.F. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

The bremsstrahlung output obtained from the interaction of a rel- 
ativistic electron beam with converter foil has been studied 
experimentally. The experiments were carried out on SNOP-1 ac- 
celerator at 0.4-1.1 MV, 320-120 kA and pulse width FWHM of 
20-65 ns. The electron beam energy was about 10 kJ and the 
power was 0.18 TW. For generation of the higher power electron 
beam on SNOP-3 generator the series of experiments were per- 
formed at 800 kV and 360 kA. The electron beam energy was 13 
kJ and the power was 0.3 TW. 


30620 (DOE/ER/54160—1-Vol.2, pp. 1199-1204) Theory of the 
bremsstrahlung converter for raising energy extraction in the 
range 10-100 keV. Ryzhov, V.V. (Institute of High Current Elec- 
tronics, Tomsk (Russian Federation)); Sapozhnikov, A.A. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

Formulas for an optimum thickness and bremsstrahlung spec- 
trum in the range 10-100 keV are obtained and on the base of 
them analysis of the optimum characteristics as a function of en- 
ergy is done both for single and multiple pass schemes. 


30621 (DOE/ER/54160—-1-Vol.2, pp. 1205-1210) High- 
intensity flash X-ray production by REB. Zinchenko, V-F. 
(Moscow Engineering Physics Institute (Russian Federation)); Tim- 
ofeyev, V.V.; Shiyan, V.D. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
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lon beams, electron beams, diagnostics. 
DE94014784. Source: OSTI; NTIS; INIS. 

Calculations are made of diode geometry and of target parame- 
ters required to maximize the photon fluence from flash X-ray 
source for electron energy 1.0 MeV. It was found that 
bremsstrahlung efficiency increasing, converter optimum thickness 
decreasing and bremsstrahlung spectrum occurred due to multiple 
interaction of electron beam with thin target under action of self 
electro-magnetic field. Main parameters of a new simple large-area 
flash X-ray source are briefly described. 


30622 (DOE/ER/54160—1-Vol.2, pp. 1215- 
1220) Bremsstrahiung risetime shortening by diode geometry 
reconfiguration. Bushell, M. (Harry Diamond Labs., Adelphi, MD 
(United States)); Fleetwood, R.; Judy, D.; Merkel, G.; Smith, M.; 
Weidenheimer, D. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Experimental and theoretical studies on one arm of the Aurora 
flash x-ray machine have indicated that it is possible to lower the 
risetime of the bremsstrahlung produced at a single Aurora diode 
by increasing the AK gap of the diode. In an experimental setup 
employing a cylindrically symmetrical toroidal cathode, the local 
spatial distribution of bremsstrahlung pulse shape at the thick tanta- 
lum converter was measured at 10 radial positions by 10 Compton 
diodes placed at the converter. Additionally, bremsstrahlung pro- 
duced at distances of 2, 3, 4, and 5 meters from the converter was 
measured by Pilot B scintillation counters. As the AK gap was 
widened, the early part of the bremsstrahlung pulse was diverted in 
the radial direction of the magnetically insulated transmission line 
(MITL) feeding the diode. The bremsstrahlung risetime at 3 meters 
from the bremsstrahiung target was reduced from about 60 to 18 
ns by increasing the AK gap from 11 to more than 19 inches. 


30623 (DOE/ER/54160—-1-Vol.2, pp. 1318-1321) Generation 
of microwave oscillations in an electrodynamic system with 
plasma-beam interaction. Perevodchikov, V.i. (All-Russian Elec- 
trotechnical Institute, Moscow (Russian Federation)); Zavialov, 
M.A.; Martynov, V.F.; Mitin, L.A.; Tskhai, V.N.; Shapiro, A.L. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The microwave plasma-beam amplifier is designed in centimeter 
wavelength range. The amplifier has a decelerating structure in the 
form of a chain of connected resonators. The gas-dynamic system 
maintains gas pressure in decelerating structure up to 10-° torr. 
Plasma gives a possibility to increase power of microwave radia- 
tion by a factor of 2-8 times. 


30624 (DOE/ER/54160-1-Vol.2, pp. 1322-1327) Cyclotron 
radiation of a REB injected into increasing magnetic field. Al- 
terkop, B.A. (institute for High Temperatures, Moscow (Russian 
Federation)); Mikhailov, V.M.; Rukhadze, A.A.; Tarakanov, V.P. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

By using analytical and numerical methods the dynamics of an 
annular relativistic electron beam (REB) injected into cylindrical 
waveguide with axisymmetric magnetic cusp is investigated. For 
the beam with current 1kA, energy of the particles 0.4 MeV, the 
narrow band electromagnetic radiation with the frequency f ~ 
25GHz was obtained, when the maximum efficiency the beam en- 
ergy conversion into the radiation energy was about 25%. 


30625 (DOE/ER/54160—1-Vol.2, pp. 1354-1359) An offset 
mode! radiation calorimeter. Fu Shu-zhen (institute of Applied 
Electronics, Chendu (China)); Chen Yu-Tao; Hu Ke-Song. Maryland 


713p. Order Number 
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Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 


Washington, DC (United States), 25-29 May 1992). In Beams 92: 


Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

An offset mode! calorimeter specially designed for FEL experi- 
ments on EPA-74 is presented. The calorimeter is substantially 
capable of deducting the temperature drift because it consists of 
two hollow thin wall cone graphite absorbers and two thermistors. 
The device is capable of measuring the microwave radiated en- 
ergy, microwave waveform and radiated frequency simultaneously. 
The authors have measured a 20 mJ of microwave radiated en- 
ergy, 1MW of radiated power and 33 GHz of radiated frequency in 
FEL experiments on EPA-74 without a guide magnetic field by us- 
ing the calorimeter. 


30626 (SAND-93-2018C) Automated cleaning of electronic 
components. Drotning, W.; Meirans, L.; Wapman, W.; Hwang, Y.; 
Koenig, L.; Petterson, B. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000 ; AC04- 
76DP00789. (CONF-9409163—1: 5. world conference on robotics 
research, Cambridge, MA (United States), 27-29 Sep 1994). Order 
Number DE94014122. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental and operator safety concerns are leading to the 
elimination of trichloroethylene and chlorofluorocarbon solvents in 
cleaning processes that remove rosin flux, organic and inorganic 
contamination, and particulates from electronic components. 
Present processes depend heavily on these solvents for manual 
spray cleaning of small components and subassemblies. Use of al- 
ternative solvent systems can lead to longer processing times and 
reduced quality. Automated spray cleaning can improve the quality 
of the cleaning process, thus enabling the productive use of envi- 
ronmentally conscious materials, while minimizing personnel 
exposure to hazardous materials. We describe the development of 
a prototype robotic system for cleaning electronic components in a 
spray cleaning workcell. An important feature of the prototype sys- 
tem is the capability to generate the robot paths and motions 
automatically from the CAD models of the part to be cleaned, and 
to embed cleaning process knowledge into the automatically pro- 
grammed operations. 


30627 (SAND-94-0165C) Generation of micro-domains in 
AT-cut quartz by thermal processing and the effect on res- 
onator modes. Weisenback, L.; Martin, SJ.; Frye, G.C.; 
Bohuszewicz, T.V.; Doughty, D.H. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9406199-2: Annual frequency control symposium, Boston, 
MA (United States), 1-3 Jun 1994). Order Number DE94017344. 
Source: OSTI; NTIS; GPO Dep. 

The fabrication of acoustic sensors with sol-gel selective coat- 
ings requires the deposition of thin films on quartz resonators using 
solution chemistry techniques. Oxide films are spin-cast, then heat 
treated. A variety of film compositions are deposited, requiring a 
variety of firing schedules. Network analysis of the untreated AT- 
cut quartz devices revealed a resonant frequency of 5.0 MHz, 
corresponding to a pure thickness-shear mode resonance. For de- 
vices that were rapidly fired to 400C and rapidly air cooled, 
network analysis showed the shear-mode response at 5.0 MHz dis- 
appeared, while a predominantly compressicnal mode response at 
7.3 MHz emerged. Structural analysis explored the crystal structure 
changes induced by processing which resulted in this new mode. 


30628 (SAND-94-0428C) Fiber-optic control of current fila- 
ments in high gain photoconductive semiconductor switches. 
Zutavern, F.J.; Loubriel, G.M.; Helgeson, W.D.; O’Malley, M.W.; 
Gallegos, R.R.; Baca, A.G.; Plut, T.A.; Hjalmarson, H.P. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940678-7: 21. international 
power modulator symposium, Costa Mesa, CA (United States), 28- 
30 Jun 1994). Order Number DE94015804. Source: OSTI; NTIS; 
GPO Dep. 

The discovery of current filaments in GaAs photoconductive 
semiconductor switches (PCSS) raised concerns about the location 
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and density of the current distribution during high gain switching. 
This paper describes experiments using fiber-optic coupled laser 
diode arrays (LDA) to control the location and number of current fil- 
aments in GaAs PCSS. Infrared (IR) images of the recombination 
radiation, that is emitted from the surface of the PCSS, show pre- 
cisely where the current is concentrated. These were recorded as 
the fiber-optic configuration and switch test parameters were var- 
ied. Up to twenty individually-coupled laser diodes and fibers were 
used to initiate multiple, simultaneous filaments. Fibers were con- 
figured in a row both parallel and perpendicular to the direction of 
current. Two types of experiments were performed: high current 
and high voltage. System impedances of 0.25 Q and 50 Q were 
used with switch currents up to 5.2 kA and initial charging voltages 
up to 100 kV, respectively. Switch sizes were 1x5 mm* and 
15x38 mm? (parallel x perpendicular to the current). With the 0.25 
Q system charged to 4 kV (40 kV/cm across the PCSS), individual 
filaments were triggered with 150 nJ of optical trigger energy. In 
this case, filaments were triggered at both ends near the contacts 
with pairs of 250 um fibers, each of which delivered 75 nJ in 140 
ps. The use of multiple fiber pairs to distribute the current more 
uniformly across the switch improved switch performance. It al- 
lowed higher total currents to be switched with narrower switches. 
With the 50 Q system charged to 100 kV (67 kV/cm across the 
PCSS), individual filaments were triggered with as little as 90 nJ of 
optical trigger energy. The trigger pulse was delivered in 2 ns 
through one fiber which was 400 um in diameter. 


30629 (SAND-94-1306C) SPICE macro model of a spryton 
with MOSFETs in the avalanche mode. Raney, C.W. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9408126—1: 37. midwest symposium on 
circuits and systems, Lafayette, LA (United States), 2-5 Aug 1994). 
Order Number DE94015744. Source: OSTI; NTIS; GPO Dep. 

A SPICE macro model for a triggered vacuum gap, a sprytron, 
intended for use in rapid discharge circuits such as Exploding 
Bridge Wire (EBW) applications, is presented. Power MOSFETs in 
the avalanche mode are utilized as the active switching elements 
in the model. The macro model is compared for accuracy in pre- 
dicting the time dependent switching current, switch resistance and 
voltage drop across the switch using several test circuits. Tech- 
niques for extracting model parameters are discussed. 


30630 (SAND-94-1310C) Resonator/oscillator response to 
liquid loading. Spates, J.J. (Ktech Corp., Albuquerque, NM 
(United States)); Martin, S.J.; Wessendorf, K.O.; Huber, R.J. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941063—2: 186. meeting of the 
Electrochemical Society, Miami, FL (United States), 9-14 Oct 1994). 
Order Number DE94013442. Source: OSTI; NTIS; GPO Dep. 

A thickness-shear mode (TSM) resonator typically consists of a 
thin disk of AT-cut quartz with circular electrodes patterned on both 
sides. When connected to appropriate circuitry, the quartz crystal 
resonates at a frequency determined by the crystal thickness. Orig- 
inally used to measure metal deposition in vacuum, the device has 
recently been used for measurements in liquid. Since the mass 
sensitivity of the resonator is nearly the same in liquids as in air or 
vacuum, the device can be used as a sensitive solution-phase mi- 
crobalance. In addition, the sensitivity of the TSM resonator to 
contacting fluid properties enables it to function as a monitor for 
these properties. Under liquid loading, the change in frequency of 
the resonator/oscillator combination differs from the change in res- 
onant frequency of the device. Either of these changes can be 
determined from an appropriate application of an equivalent-circuit 
model that describes the electrical characteristics of the liquid- 
loaded resonator. 


30631 (SAND-94-1742C) Characteristics of oxynitrides 
grown In N20. Saks, N.S. (Naval Research Lab., Washington, DC 
(United States)); Ma, D.I.; Twigg, M.E.; Fleetwood, D.M. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940529-22: 185. Electrochemi- 
cal Society meeting, San Francisco, CA (United States), 22-27 





May 1994). Order Number DE94015798. Source: 
GPO Dep. 

MOS oxides have been fabricated by oxidation of silicon in N2O. 
Processes studied include oxidation in No2O alone, and two-step 
oxidation in O2 followed by N2O. For both oxides, a nitrogen-rich 
layer with a peak N concentration of ~ 0.5 at. % is observed at the 
Si-SiO2 interface with SIMS. Electrical characteristics of N2O ox- 
ides, such as breakdown and defect generation, are generally 
improved, especially for the two-step process. Drawbacks typically 
associated with NHsz-nitrided oxides such as high fixed oxide 
charge and enhanced electron trapping, are not observed in N2O 
oxides, which is probably due to their smaller nitrogen content. 


OSTI; NTIS; 


30632 (SAND-94-1781C) A wideband EMP test system. Ro- 
hwein, G.J.; Aurand, J.F.; Frost, C.A.; Roose, L.D.; Babcock, S.R. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9407102-2: 21. international 
power modulator symposium, Costa Mesa, CA (United States), 27- 
30 Jul 1994). Order Number DE94015283. Source: OSTI; NTIS; 
GPO Dep. 

A wideband EMP tester consisting of a high voltage modulator, 
transmission line, high voltage peaking switch, and a TEM test cell 
has been developed that delivers repetitive high frequency EMP 
pulses to an RF-sealed double-test volume of about 1 ft.°. The 
pulse shape is rectangular, has a duration of 4 ns and a risetime of 
120 ps. The system can be operated at pulse repetition rates up to 
1500 Hz and electric field levels up to 125 kV/m. Both voltage and 
pulse rate are continuously adjustable over these ranges may be 
operated in any combination. 


30633 (SAND—94-1987C) Lossless compression of weight 
vectors from an adaptive filter. Bredemann, M.V.; Elliott, G.R.; 
Stearns, S.D. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9408126—2: 37. midwest symposium on circuits and systems, 
Lafayette, LA (United States), 2-5 Aug 1994). Order Number 
DE94017350. Source: OSTI; NTIS; GPO Dep. 

Techniques for lossless waveform compression can be applied to 
the transmission of weight vectors from an orbiting satellite. The 
vectors, which are a part of a hybrid analog/digital adaptive filter, 
are a representation of the radio frequency background seen by 
the satellite. An approach is used which treats each adaptive 
weight as a time-varying waveform. 


30634 


(SAND-94-8602C) 10x reduction imaging at 13.4nm. 
Tichenor, D.A. (Sandia National Labs., Livermore, CA (United 
States)); Kubiak, G.D.; Malinowski, M.E. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9409177—2: Optical Society of America conference on ex- 
treme ultraviolet lithography, Monterey, CA (United States), 19-21 


Sep 1994). Order Number DE94016612. Source: 
GPO Dep. 

A Schwarzschild imaging system has been designed to achieve 
0.1 zm resolution in a 0.4 mm diameter field of view when oper- 
ated at a center wavelength of 13.4 nm. A decentered aperture is 
located on the convex primary resulting in an unobstructed numeri- 
cal aperture of 0.08 and a corresponding depth of field of + 1 um. 
The Schwarzschild imaging objective is part of a five-reflection sys- 
tem containing the laser plasma source (LPS), condensing optics, 
turning mirror and reflection mask as shown in Figure 1. Extreme 
ultraviolet (EUV) radiation is generated by impinging a laser beam 
onto a copper target. The plasma source is driven by a Lambda 
Physik PLX 250 KrF excimer laser emitting 0.6 Joule, 20 ns pulses 
at a 200 Hz maximum repetition rate. Measurements of the source 
indicate that the full-width-half-maximum diameter is less than 100 
pm. 


OSTI; NTIS; 


30635 (SAND-94-8613C) Digital filtering for data compres- 
sion in telemetry systems. Bell, R.M. Sandia National Labs., 
Livermore, CA (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9410164—3: ICSPAT 94: signal procession applications and 
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technology, Dallas, TX (United States), 18-21 Oct 1994). Order 
Number DE94016611. Source: OSTI; NTIS; GPO Dep. 

There are many obstacles to using data compression in a 
telemetry system. Non-linear quantization is often too lossy, and 
the data is too highly structured to make variable-length entropy 
codes practical. This paper describes a lossless telemetry data 
compression system that was built using digital FIR filters. The 
method of compression takes advantage of the fact that the opti- 
mal Nyquist sampling rate is rarely achievabie due to two factors: 
(1) Sensor/transducers are not bandlimited to the frequencies of in- 
terest, and (2) Accurate, high-order analog filters are not available 
to perform effective band limiting and prevent aliasing. Real-time 
digital fittering can enhance the performance of a typical sampling 
system so that it approaches Nyquist sampling rates, effectively 
compressing the amount of data and reducing transmission band- 
width. The system that was built reduced the sampling rate of 14 
high-frequency vibration channels by a factor of two, and reduced 
the bandwidth of the-data link from 1.8 Mbps to 1.28 Mbps. The 
entire circuit uses seven function-specific, digital-fiter DSP’s oper- 
ating in parallel (two 128-tap FIR filters can be implemented on 
each Motorola DSP56200), one EPROM and a Programmable 
Logic Device as the controller. 


30636 (UCRL-53868-93, pp. 4.17-4.18) Flexible manufactur- 
ing tor photonics device assembly. Lu, Shin-yee; Young, K.D. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

The assembly of photonics devices such as laser diodes, optical 
modulators, and optoelectronics (OE) multi-chip modules usually 
requires the placement of micron-size devices, and sub-micron pre- 
cision attachment between optical fibers and diodes or waveguide 
modulators (pigtailing). This is a labor-intensive process. Studies 
done by the OE industry have shown that 95% of the cost of a pig- 
tailed photonic device is attributed to the current practice of manual 
alignment and bonding techniques. At Lawrence Livermore Na- 
tional Laboratory, the authors are working to reduce the cost of 
packaging OE devices, through the use of automation. 


30637 (UCRL-53868-93, pp. 7.21-7.24) Compact pulsed 
power supplies. Cravey, W.R.; Mease, G.R.; Kirbie, H.C.; 
Hawkins, S.A.; Ollis, C.W. Lawrence Livermore National Lab., CA 
(United States). May 1994. In Engineering research, development 
and technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 

The authors have completed the first stage of development of a 
compact, modulator module for driving pulsed plasma loads. The 
module is capable of generating 800-V, 150-ns pulses at a pulse 
repetition frequency (prf) of 10-kHz continuous operation. Voltages 
as high as 50 kV, with pulse widths on the order of 200 ns and 
prf’s of >50 kHz, can be achieved by stacking additional modules. 
At Lawrence Livermore National Laboratory, the authors have de- 
veloped a non-linear magnetic core model for circuit design and 
analysis of the Heavy lon Fusion Project's MOSFET-(metal oxide 
semiconductor field effect transistor) switched modulator. The 
PSpice model was developed to simulate the performance of the 
modulators and help predict the behavior of the Metglas induction 
core. The authors have assessed the usefulness of MOSFET- 
switched modulators to drive pulsed plasma loads, and found a 
natural match between the pulse agility of the modulators and the 
dynamic load characteristics of the reactor cell. They modified the 
modulator to produce 12-kV, 10-A, 200-ns pulses, with the addition 
of a 12-turn output transformer. Initial tests demonstrate the gener- 
ation of corona discharges at prf’s as high as 200 kHz. 


30638 (UCRL-53868-93, pp. 7.31-7.35) High-power, electron 
beam-induced switching in diamond. Scarpetti, R.D. Jr.; Hofer, 
W.W.; Kania, D.R.; Schoenbach, K.H.; Joshi, R.P.; Molina, C.; 
Brinkmann, R.P. Lawrence Livermore National Lab., CA (United 
States). May 1994. In Engineering research, development and 
technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 

The authors are developing a high-voltage, high-average-power, 
electron beam-controlled diamond switch that could significantly im- 
pact high power solid-state electronics in industrial and defense 
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applications. An electron beam-controlled, thin film diamond could 
switch, with high efficiency, well over 100 kW average power at 
MHz frequencies greater than 5kV. This performance is due to the 
excellent thermal and electronic properties of diamond, the high ef- 
ficiency achieved with electron beam control, and the demonstrated 
effectiveness of microchannel cooling. The authors’ electron beam 
penetration-depth measurements agree with their Monte Carlo 
calculations. They have not observed electron beam damage in dia- 
mond for beam energies up to 150 keV. This report describes their 
experimental and caiculational results and research objectives. 


30639 (UCRL-53868-93, pp. 7.37-7.39) Applying statistical 
electromagnetic theory to mode-stirred chamber measure- 
ments. Zacharias, R.A; Ng, W.C.; Lehman, T.H. Lawrence 
Livermore National Lab., CA (United States). May 1994. In Engi- 
neering research, development and technology: Thrust area report, 
FY93. 232p. Order Number DE94014210. Source: OSTI; NTIS; 
INIS. 

The authors used statistical electromagnetics to characterize the 
behavior of microwave fields in mode stirred chambers (MSC’s) 
and in aircraft. They did this to assess the feasibility of using an 
MSC to determine microwave upset thresholds of electronic sub- 
systems that operate in large metal cavities, such as aircraft 
avionics. By demonstrating that an MSC can generate an electro- 
magnetic environment with the same statistics that an installed 
electronic subsystem would experience, it follows that the subsys- 
tem can be tested uninstalled. Subsystem testing would provide 
tremendous cost savings over full system tests. 


30640 (UCRL-JC—115148) Ultraviolet laser emission prop- 
erties of Ce*+-doped LISrAIF;. Marshall, C.D. (Lawrence 
Livermore National Lab., CA (United States)); Payne, S.A.; Speth, 
J.A.; Krupke, W.F.; Quarles, G.J.; Castillo, V.; Chai, B.H.T. 
Lawrence Livermore National Lab., CA (United States). Mar 1994. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940226-9: 9. advanced solid- 
state lasers meeting, Salt Lake City, UT (United States), 7-10 Feb 
1994). Order Number DE94016364. Source: OSTI; NTIS; GPO 
Dep. 

The ultraviolet laser properties of Ce*+-doped LIiSrAIF, 
(Ce:LISAF) and LiCaAIF, (Ce:LiCAF) are reported. The polarized 
absorption, emission and excited state absorption cross sections 
for both Ce:LiISAF and Ce:LiCAF were determined for the 266 nm 
pump and 290 nm laser emission wavelengths. The gain was 
found to be highest when the probe was polarized parallel to the 
optic axis of the crystal due to the anisotropic nature of the excited 
state absorption. The excited state absorption is ascribed to a tran- 
sition from the 5d orbital of Ce°+ to the conduction band of the 
host. Laser slope efficiencies of up to 29% and 21% were mea- 
sured for Ce-LiSAP and Ce:LiCAF when the 266 nm pulsed pump 
beam was polarized parallel to the optic axis. These are the high- 


est laser slope efficiencies yet observed for any known solid-state 
ultraviolet laser material. 


30641 (UCRL-JC—116836) EBIT x-ray spectroscopy studies 
for applications to photo-pumped x-ray lasers. Elliott, S.R.; 
Beiersdorfer, P.; Nilsen, J. Lawrence Livermore National Lab., CA 
(United States). 10 May 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940592-5: 4. international colloquium on X-ray lasers, 
Williamsburg, VA (United States), 16-20 May 1994). Order Number 
DE94016701. Source: OSTI; NTIS; GPO Dep. 

Several pumping mechanisms have been suggested for x-ray 
lasers including collisional excitation, recombination, photo- 
ionization and photo-pumping. The success of photo-pumping as 
an x-ray laser scheme hinges on sufficient overlap of the emission 
and adsorption lines. For such a scheme to exhibit gain, the differ- 
ence of the energies of the two lines must be within the line widths 
determined by the plasma dynamics, such as Doppler and opacity 
broadening. Typically, an overlap of a few parts in 10% is required. 
Due to correlation effects, high-n levels of multi-electron ions are 
difficult to calculate and are reliable to roughly a part in 10°. These 
differences are large enough to preclude accurate predictions of 
successful overlaps. As a result, precise measurements of the 
overlaps are needed. The continued interest in photo-pumping 
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schemes lies in its potential to improve the laser output. It also al- 
lows the excitation of lasing transitions not accessible to other 
mechanisms and thus to the test laser kinetics from a different per- 
spective. We have studied several such photo-pumping schemes 
at the LLNL electron beam ion trap. The N-like isoelectronic se- 
quence 3d-5f and 3d-6f transitions were studied for photo-pumping 
by He-like ions, the Ne-like 2p-4d transitions were studied for 
photo-pumping by N-like 3d-4f transitions, and Ni-like 3ds ;2-6f7 /2 
transitions were studied for photo-pumping by H-like Ly-a transi- 
tions. A number of other chance coincidence pairs which do not 
follow an isoelectronic sequence were also studied. The data were 
taken with a flat-crystal vacuum spectrometer, a flat-crystal helium 
atmosphere spectrometer, or a curved-crystal spectrometer in the 
von Hamos geometry. The advantage of EBIT over laser-produced 
or tokamak plasmas for such experiments is its ability to control 
the charge balance and the excitation process. By choosing the 
electron beam energy, we can select a dominant charge state. 


30642 (UCRL-JC—116837) Measurements of line overiap for 
resonant spoiling of x-ray lasing transitions. Beiersdorfer, P.; 
Elliott, S.R.; MacGowan, B.J.; Nilsen, J. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940592-2: 4. international colloquium on X-ray 
lasers, Williamsburg, VA (United States), 16-20 May 1994). Order 
Number DE94016444. Source: OSTI; NTIS; INIS; GPO Dep. 
High-precision measurements are presented of candidate line 
pairs for resonant spoiling of x-ray lasing transitions in the nickel- 
like W46+, the neon-like Fe'®+, and the neon-like La‘*?+ x-ray 
lasers. Our measurements were carried out with high-resolution 
crystal spectrometers, and a typical precision of 20-50 ppM was 
achieved. While most resonances appear insufficient for effective 
photo-spoiling, two resonance pairs are identified that provide a 
good overlap. These are the 4p; 2 — 3d3/2 transition in nickel-like 


W** with the 2p3;2 — 15; /2 transition in hydrogenic Al'?+, and 
the 3s; /2 — 2ps/2 transition in neon-like La*”* with the 1'S9-2'P, 
line in heliumlike Ti2°+. 


30643 (UCRL-JC—116926) Hyperfine splittings, prepulse 
technique, and other new results for collisional excitation 
neon-like x-ray lasers. Nilsen, J.; Moreno, J.C.; Koch, J.A,; 
Scofield, J.H.; MacGowan, B.J.; Da Silva, L.B. Lawrence Livermore 
National Lab., CA (United States). Jun 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940592-6: 4. international colloquium on X-ray 
lasers, Williamsburg, VA (United States), 16-20 May 1994). Order 
Number DE94016443. Source: OSTI; NTIS; GPO Dep. 

The observation of hyperfine splitting on an X-ray laser transition 
is presented and the impact on the laser gain is discussed. We 
measure the lineshape of the 3p — 3s(J = 0 — 1) transition in 
neon-like niobium and zirconium and observe a 28 mA splitting be- 
tween the two largest hyperfine components in the niobium(Z=41) 
line at 145.9 A, in good agreement with theory. In zirconium(Z=40), 
no splitting is predicted or observed since the hyperfine effect is 
proportional to the nuclear moment and this is present primarily in 
elements with odd Z. The hyperfine splitting is used to explain why 
the low-Z ions with odd Z have not lased. We discuss the use of a 
prepulse technique to achieve lasing in low-Z neon-like ions from Z 
= 22 to 32 on the 3p — 3s(J = 0 — 1) transition with wavelengths 
from 326 to 196 A. Using this technique on selenium(Z—34) we 
show a large enhancement of the J = 0 — 1 transition at 182 A. 
ae series of short pulses to drive selenium we observe the 
182 A line to completely dominate the spectra. In an effort to re- 
duce the large density gradients associated with hydrodynamic 
expansion, we discuss the use of low density foams for the laser 
target and present results which show lasing in zirconium aerogel 
with an initial density of 20 mg/cm®. Finally, we discuss recent dou- 
ble slab experiments with ruthenium(Z—44) targets in which we 
observe lasing at 117 and 118 A for the first time. 


30644 


(UCRL-JC—116927) Enhanced output of soft X-ray 
lasers using double slab targets. Moreno, J.C.; Nilsen, J.; Chan- 
dler, E. Lawrence Livermore National Lab., CA (United States). Jun 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940592-3: 4. international 





colloquium on X-ray lasers, Williamsburg, VA (United States), 16- 
20 May 1994). Order Number DE94016689. Source: OSTI; NTIS; 
GPO Dep. 

Double slab neon-like niobium soft x-ray laser experiments have 
been performed using the Nova laser. The two slabs have their 
front surfaces facing in opposite directions with either a 300 um 
planar separation between them. Separate laser beams irradiate 
each slab with an intensity on target of 1.3 x 10'* Wem. Best 
coupling was observed using a 300 um separation. The angular di- 
vergence of the laser is measured for single slab and double slab 
configurations. Comparisons to numerical models are discussed. 


30645 (UCRL-JC—117000-Rev.1) Solid state laser driver for 
Extreme Ultraviolet Lithography: Revision 1. Zapata, L.E.; 
Honig, J.; Reichert, P.; Hackel, L.A. Lawrence Livermore National 
Lab., CA (United States). May 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94016971. Source: OSTI; NTIS; GPO Dep. 

We describe the design and initial performance of a Nd:YAG 
laser master oscillator/phase conjugated power amplifier as a 
driver for extreme ultraviolet lithography. The design provides 0.5 
to 1 joule per pulse with about 5 ns pulse width and excellent 
beam quality up through 1.5 kHz repetition frequency. 


30646 (UCRL-JC—117358) Performance improvements in 
diode laser arrays. Beach, R.J.; Emanuel, M.A.; Freitas, B.L.; 
Benett, W.J.; Skidmore, J.A.; Carlson, N.W.; Solarz, R.W. 
Lawrence Livermore National Lab., CA (United States). Jun 1994. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-941006—-2: Annual conference 
of the Optical Society of America and exhibit, Boston, MA (United 
States), 30 Oct - 4 nov 1994). Order Number DE94016547. 
Source: OSTI; NTIS; GPO Dep. 

The average power performance capability of semiconductor 
laser diode arrays has improved dramatically over the past several 
years. Additionally, optical conditioning technologies have been 
developed that increase the effective radiance of stacked two- 
dimensional arrays by nearly two orders of magnitude. These 
performance improvements have been accompanied by cost reduc- 
tions that now make feasible the replacement of flashlamp pump 
sources by laser diode arrays in a large variety of military and 
commercial solid state laser systems. 


30647 (UCRL-JC—117522) Propagation of intense, ultra- 
short laser pulses through metal vapor: Refractive intensity 
limits and spectral effects. Bolton, P.R.; Ritchie, A.B.; Stewart, 
R.E. Lawrence Livermore National Lab., CA (United States). Jun 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9408121-2: Optical Soci- 
ety of America conference on high field interactions, St. Malo 
(France), 21-25 Aug 1994). Order Number DE94016365. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. LASER RADIATION/wave propagation; X- 
RAY LASERS; HARMONIC GENERATION; PHASE SHIFT; 
PULSES 


30648 (UCRL-JC—117793) Collisional redistribution effects 
on x-ray laser saturation behavior. Koch, J.A. (Lawrence Liver- 
more National Lab., CA (United States)); MacGowan, B.J.; Da 
Silva, L.B.; Matthews, D.J.; Lee, R.W.; London, R.A.; Mrowka, S.; 
Underwood, J.H.; Batson, P.J. Lawrence Livermore National Lab.., 
CA (United States); Lawrence Berkeley Lab., CA (United States). 
Jun 1994. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48 ; AC03-76SF00098. 
(CONF-940592-7: 4. international colloquium on X-ray lasers, 
Williamsburg, VA (United States), 16-20 May 1994). Order Number 
DE94017308. Source: OSTI; NTIS; INIS; GPO Dep. 

We recently published a detailed summary of our experimental 
and theoretical research on Ne-like Se x-ray laser line widths, and 
one of our conclusions was that collisional redistribution rates are 
likely to have an effect on the saturation behavior of the 206.4 A 
Se x-ray laser. In this paper we focus on the effects of collisional 
redistribution on x-ray laser gain coefficients, and discuss ways of 
including these effects in existing laser line- transfer models. 
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30649 (UCRL-JC-117795) Analytic models for beam propa- 
gation and far-field patterns in slab and bow-tie x-ray lasers. 
Chandler, E.A. Lawrence Livermore National Lab., CA (United 
States). Jun 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940592-4: 
4. international colloquium on X-ray lasers, Williamsburg, VA 
(United States), 16-20 May 1994). Order Number DE94016607. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Simplified analytic models for beam propagation in slab and 
bow-tie x-ray lasers yield convenient expressions that provide both 
a framework for guidance in computer modeling and useful approx- 
imates for experimenters. In unrefracted bow-tie lasers, the laser 
shape in conjunction with the nearly-exponential weighting of rays 
according to their length produces a small effective aperture for the 
signal. We develop an analytic expression for the aperture and the 
properties of the far-field signal. Similarly, we develop the view that 
the far-field pattern of refractive slab lasers is the result of effective 
apertures that are created by the interplay of refraction and expo- 
nential amplification. We present expressions for the size of this 
aperture as a function of laser parameters as well as for the inten- 
sity and position of the far-field lineout. This analysis also yields 
conditions for the refraction limit in slab lasers and an estimate for 
the signal loss due to refraction. 
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Refer also to citation(s) 30743, 31418 


30650 (JINR-E—9-94-70) FEL based photon collider of TeV 
energy range. Saldin, E.L. (Automatic Systems Corporation, 
Kuibyshev (Russian Federation)); Shnejdmiller, E.A.; Sarantsev, 
V.P.; Yurkov, M.V. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). 1994. 27p. Order Number DE94635176. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Particle Accelerators. 

Physical principles of operation of high energy photon linear col- 
liders (PLC) based on the Compton backscattering of laser photons 
on high energy electrons are discussed. The main emphasis is put 
on the analysis of a possibility to construct the PLC with the center 
of mass energy 0.5-2 TeV. Free electron laser (FEL) is considered 
as a source of primary photons. Proposed FEL system consists of 
a tunable FEL oscillator (output power ~ 1 - 10 MW) with subse- 
quent amplification of the master signal in a FEL amplifier up to the 
power x 3 x 10'' W. The FEL parameters are optimized, restric- 
tions on the electron beam and FEL magnetic system parameters 
are formulated and problems of technical realization are discussed. 
It is shown that the FEL technique provides the most suitable way 
to construct photon linear collider on the base of future generation 
linear collider. 22 refs., 10 figs., 2 tabs. 


4301 Design, Development, and Operation 
Refer also to citation(s) 29337, 29338, 31265, 31896 


30651 (BNL-49700) AGS heavy ion operation with the new 
booster. Roser, T. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940618— 
43: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94016812. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS Complex has completed its second year of operation 
with heavy ion beams injected from the Booster for fixed-target re- 
search. The booster accepts Au®*+ ions at about 1 MeV/nucleon 
from the Tandem Van der Graaff and accelerates them to a final 
energy of about 192 MeV/nucleon. The extracted Au®*+ beam is 
stripped to Au’’* before injection into the AGS. Substantial experi- 
ence has been gained in the areas of injection, acceleration, 
vacuum, and stripping processes. Deliberately introduced coupling 
during injection resulted in 50% more beam and a much smaller 
emittance. A second rf system, for low frequency operation, re- 
duced the vacuum losses and the number of harmonics switches 
required. Efficiency of stripping of Au®>* into Au’’* and various fi- 
nal charge states have been performed as a function of Au®** final 
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energy. At the end of the 1993 running period, the maximum inten- 
sity achieved in the AGS was about 3 x 10° nuclei-per-pulse 
(NPP) of Au’’* at a kinetic energy of 10.2 GeV/nucleon. In the fall 
of 1995, a new fast extraction system and beam transport line for 
RHIC injection will be commissioned. The plan for raising intensity 
and reducing emittance for RHIC injection will also be presented. 


30652 (BNL-49857) Relational databases for RHIC design 
and control. Trahern, C.G. (and others); Saltmarsh, C.; Satogata, 
T. Brookhaven National Lab., Upton, NY (United States). [1994]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940618-41: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94016785. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The preliminary organization of data via relational databases for 
the design and control of the Relativistic Heavy lon Collider (RHIC) 
is described. 


30653 (BNL-60739) Operational experience on the 
Brookhaven National Laboratory Accelerator Test Facility. 
Batchelor, K. (and others); Babzien, M.; Ben-Zvi, |. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-940618-55: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94017993. Source: OSTI; NTIS; INIS; GPO Dep. 

Brookhaven National Laboratory Accelerator Test Facility is a 
laser-electron linear accelerator complex designed to provide high 
brightness beams for testing of advanced acceleration concepts 
and high power pulsed photon sources. Results of electron beam 
parameters attained during the commissioning of the nominally 45 
MeV energy machine are presented. 


30654 (CEA-CONF—11709) Physics with a 15-30 GeV elec- 
tron accelerator (ELFE). Frois, B. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de la 
Physique des Particules, de la Physique Nucleaire et de 
instrumentation Associee); Pire, B. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d'Astrophysique, de la 
Physique des Particules, de la Physique Nucleaire et de 
l'Instrumentation Associee. 1993. 11p. (CONF-9306260-: Confer- 
ence on exclusive reactions at high momentum transfer, Elba 
(Italy), 24-26 Jun 1993). Order Number DE94634032. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Proposals for ELFE (Electron Laboratory For Europe), a 15-30 
GeV high luminosity, continuous beam electron accelerator are dis- 
cussed. These proposals form an extensive research program on 
exclusive reactions to probe the evolution of correlated quarks sys- 
tems. Using the nucleus itself as a microscopic detector is one of 
the important ideas of this program. The same reaction is mea- 
sured using nuclei of different sizes and thus the differences are 
observed in the evolution from quarks and gluons to hadrons in the 
nuclear medium. A brief overview of the physics with ELFE is pre- 
sented. (R.P.) 1 tab. 


30655 (DOE/ER/40748-2) Advanced methods for the com- 
putation of particle beam transport and the computation of 
electromagnetic fields and beam-cavity interactions: Progress 
report, July 1993-August 1994. Dragt, A.J.; Gluckstern, R.L. 
Maryland Univ., College Park, MD (United States). Dept. of 
Physics. Aug 1994. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-92ER40748. Order Number 
DE94017359. Source: OSTI; NTIS; INIS; GPO Dep. 

The University of Maryland Dynamical Systems and Accelerator 
Theory Group has been carrying out long-term research work in 
the general area of Dynamical Systems with a particular emphasis 
on applications to Accelerator Physics. This work is broadly divided 
into two tasks: the computation of charged particle beam transport 
and the computation of electromagnetic fields and beam-cavity 
interactions. Each of these tasks is described briefly. Work is de- 
voted both to the development of new methods and the application 
of these methods to problems of current interest in accelerator 
physics including the theoretical performance of present and pro- 
posed high energy machines. In addition to its research effort, the 
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Dynamical Systems and Accelerator Theory Group is actively en- 
gaged in the education of students and postdoctoral research 
associates. Substantial progress in research has been made during 
the past year. These achievements are summarized in the follow- 
ing report. 


30656 (FNAL-TM-1890) Tevatron lower temperature opera- 
tion. Theilacker, J.C. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jul 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. Order Num- 
ber DE94016525. Source: OSTI; NTIS; INIS; GPO Dep. 

This year saw the completion of three accelerator improvement 
projects (AIP) and two capital equipment projects pertaining to the 
Tevatron cryogenic system. The projects result in the ability to op- 
erate the Tevatron at lower temperature, and thus higher energy. 
Each project improves a subsystem by expanding capabilities (re- 
frigerator controls), ensuring reliability (valve box, subatmospheric 
hardware, and compressor D), or enhancing performance (cold 
compressors and coldbox Il). In January of 1994, the Tevatron op- 
erated at an energy of 975 GeV for the first time. This was the 
culmination, of many years of R&D, power testing in a sector (one 
sixth) of the Tevatron, and final system installation during the sum- 
mer of 1993. Although this is a modest increase in energy, the 
discovery potential for the Top quark is considerably improved. 


30657 (JINR-E—9-94-33) TRICYC.TRitron-based analog of 
CYClone (proposal). Vorozhtsov, S.B.; Dmitrievskij, V.P.; Karamy- 
sheva, G.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems. 1994. 12p. Order Number 
DE94635181. Source: OSTI; NTIS (US Sales Only); INIS. 

We propose an accelerator complex TRICYC for production of 
medical isotopes and for other applied purposes. The basic facility 
of the complex is a TRITRON type accelerator, which has advan- 
tages that make it competitive with currently operating cyclotrons 
designed for similar purposes. 13 refs., 3 figs., 1 tab. 


30658 (JINR-R-2-94-56) Problems of electronuclear tech- 
nology. Barashenkov, V.S. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Computing Techniques and 
Automation. 1994. 16p. (In Russian). Order Number DE94635182. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Priroda (Moscow). 

The present status of the problem of atomic energy production 
on the basis of a particle accelerator hybrid together with an ura- 
nium or thorium target reactor is considered. In this way one can 
construct a rather safety and practically inexhaustible energy 
source which, moreover, ‘burns up’ its most dangerous ‘slags’. The 
additional reserves to increase the effectiveness of electronuclear 
plants are connected with the use of heavy ion beams as an 'in- 
flammatory torch’ and with the utilization of created u-mesons in 
the process of the catalysis of thermonuclear reactions. The review 
is intended for readers interested in problems of modern atomic 
energetics. (author). 5 figs., 4 tabs. 


30659 (JINR-R-8-94-37) Combined gas-cooled current 
leads with a low static heat leak into a cryostat. Bartenev, V.D. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1994. 4p. (In Russian). Order Number 
DE94635183. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pribory i Tekhnika Ehksperimenta. 

Combined gas-cooled current leads with a low static heat leak 
into a cryostat have been constructed and tested. The current 
leads were designed for a short-time operation of up to 8 kA. The 
upper part of the lead made of low electric resistance material is at 
300-80 K, the lower part of the lead constructed from lower heat 
conductivity material is at 80-4,2 K. The current leads were tested 
for two types of cooling. The static heat leak into a cryostat was 
0,8 W per lead in the force-cooled mode and 0,55 W per lead in 
the vapour-cooled mode. (author). 1 ref., 3 figs., 1 tab. 


30660 


(KEK-PROC—93-10, pp. 1-3) Present status of high 
power CW electron linac in PNC. Toyama, S. (Power Reactor 
and Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai 
Engineering Center); Emoto, T.; Nomura, M. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In Japan- 
ese). (CONF-9307187—: 18. linear accelerator meeting, Tsukuba 





(Japan), 21-23 Jul 1993). In Proceedings of the 18th linear acceler- 
ator meeting in Japan. 471p. Order Number DE94777550. Source: 
OSTI; NTIS; INIS. 

PNC is developing a high power electron linac for various appli- 
cations. The electron beam is accelerated in CW operation to get 
maximum beam current of 100 mA and energy of 10 MeV. Crucial 
components such as a high power L-band klystron and a high 
power traveling wave resonant ring (TWRR) accelerator guides 
were designed and fabricated to check their performance. (author). 


30661 (LA-UR-94-2463) A prototype front-end accelerator 
for Accelerator-Driven Transmutation Technologies. Chan, 
K.C.D. Los Alamos National Lab., NM (United States). [1994]. 16p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9407103-7: 
International conference on accelerated-driven transmutation tech- 
nologies and applications, Las Vegas, NV (United States), 25-28 
Jul 1994). Order Number DE94016154. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Accelerator Performance Demonstration Facility is the front- 
end prototype of a CW accelerator useful for accelerator-driven 
technologies. Its purpose is for evaluating the reliability, availability, 
and maintainability of a high-current and high-power machine. In 
this paper, design and technology development of the facility will 
be described. 


30662 (LBL-34905) Performance of the Advanced Light 
Source. Jackson, A. Lawrence Berkeley Lab., CA (United States). 
Jun 1994. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-940618-60: 4. 
European particle accelerator conference, London (United King- 
dom), 27 Jun - 1 jul 1994). Order Number DE94017968. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Light Source (ALS) at the Lawrence Berkeley 
Laboratory (LBL) is the first of the lower energy (1-2 GeV) third- 
generation synchrotron radiation facilities to come into operation. 
Designed with very small electron beam emittances to operate with 
long insertion devices producing very high brightness beams of 
synchrotron radiation in the VUV and soft x-ray regions of the 
spectrum, these facilities are complementary to the higher energy 
(6-9 GeV) facilities designed for harder x-radiation. The ALS stor- 
age ring began operation in October 1993. In this paper, we will 
review the operational performance of the ALS, including the ef- 
fects of the 4.5 m long undulators (period 5 cm), and discuss the 
overall performance of the facility. 
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30663 (ANL/ASD/CP-83968) Beam parameter measure- 
ments for the APS linac system. Qian, Y.L.; Berg, W.; Fuja, R.; 
Grelick, A.; Ko, K.; Russell, T.; Wesolowski, W.; White, M. Argonne 
National Lab., IL (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-94081 25-20: 17. international LINAC conference, 
Tsukuba (Japan), 21-26 Aug 1994). Order Number DE94018396. 
Source: OSTI; NTIS; GPO Dep. 

The linac system is the first part of the injector for the Advanced 
Photon source (APS) 7-GeV storage ring. The determination of 
beam emittance, optimization of beam energy and energy spread, 
focusing, condition, and other parameters is important for positron 
production and for injection of positrons from the linac into the 
positron accumulator ring. Diagnostic lines have been incorporated 
into the linac design to allow measurement of critical beam param- 
eters. Commissioning of the linac system began in October 1993. 
Beam parameters measurements have been made, and the results 
are discussed in this paper. 


30664 (ANL/XFD/CP-82932) X-ray optical analyses with X- 
Ray Absorption Package (XRAP). Wang, Zhibi (Argonne National 
Lab., IL (United States)); Kuzay, T.M.; Dejus, R.; Grace, T. Ar- 
gonne National Lab., IL (United States). [1994]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940714~7: International meeting on synchrotron 
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radiation instrumentation, Stony Brook, NY (United States), 18-22 
Jul 1994). Order Number DE94016906. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper presents an X-Ray Absorption Package (XRAP) and 
the theoretical background for this program. XRAP is a computer 
code developed for analysis of optical elements in synchrotron 
radiation facilities. Two main issues are to be addressed: (1) gen- 
erating BM (bending magnet) and ID (insertion device) spectrum 
and calculating their absorption in media, especially in such struc- 
tural forms as variable thickness windows/filters and crystals; and 
(2) providing a finite difference engine for fast but sophisticated 
thermal and stress analyses for optical elements, such as windows 
and filters. Radiation cooling, temperature-dependent material 
properties (such as thermal conductivity and thermal expansion co- 
efficient) etc. are taken into account in the analyses. For very 
complex geometry, an interface is provided directly to finite ele- 
ment codes such as ANSYS. Some of the present features built 
into XRAP include: (1) generation of BM and ID spectra; (2) 
photon absorption analysis of optical elements including filters, win- 
dows and mirrors, etc.; (3) heat transfer and thermal stress 
analyses of windows and filters and their buckling check; (4) user- 
friendly graphical-interface that is based on the state-of-the-art 
technology of GUI and X-window systems, which can be easily 
ported to other computer platforms; (5) postscript file output of ei- 
ther black/white or colored graphics for total/absorbed power, 
temperature, stress, spectra, etc. 


30665 (BNL-49763) Analysis of resonance-driving imper- 
fections in the AGS Booster. Gardner, C.; Shoji, Y.; Danby, G.; 
Glenn, J.W.; Jackson, G.J.; Soukas, A.; van Asselt, W.; Whalen, 
C. Brookhaven National Lab., Upton, NY (United States). [1994]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940618-37: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94016791. Source: OSTI; NTIS; INIS; 
GPO Dep. 

At the design intensity of 1.5 x 10'° ppp, the space charge tune 
shift in the AGS Booster at injection has been estimated to be 
about 0.35. The beam tunes are therefore spread over many lower 
order resonance lines and the associated stopbands must be cor- 
rected in order to minimize the amplitude growth due to resonance 
excitation. This requires proper compensation of the resonance- 
driving harmonics which result from random magnetic field errors. 
The observation and correction of second and third order reso- 
nance stopbands in the AGS Booster is reviewed, and an analysis 
of magnetic field imperfections based on the required corrections is 
given. 


30666 (BNL-49820) Effect of space charge tune shift on 
transverse instabilities. Blaskiewicz, M.; Weng, W.T. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940618-42: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94016790. Source: OSTI; NTIS; GPO Dep. 

Transverse instabilities in synchrotrons with large space charge 
tune shift are considered. In particular the variation of the incoher- 
ent tune with longitudinal position in the bunch is_ included. 
Expansion in an appropriate basis set results in an eigenvalue 
problem which reduces to previously derived expressions when the 
space charge tune spread is ignored. The regime where the syn- 
chrotron tune is negligible compared to the space charge tune shift 
is also considered. Under appropriate conditions this results in a 
significantly smaller growth rate than the ones obtained using the 
weak coupling formalism. Finally, the effect of octupole induced 
betatron tune spread is included, resulting in a technique for esti- 
mating the maximum stable current. 


30667 (BNL-49826) Evaluating impedances in a Sacherer 
integral equation. Zhang, S.Y.; Weng, W.T. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940618-62: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94016823. Source: OSTI; NTIS; INIS; GPO Dep. 
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In Sacherer integral equation, the beam line density is expanded 
on the phase deviation ¢, generating a Hankel spectrum, rather 
than on the time, which generates a Fourier spectrum. This is a 
natural choice to deal with the particle evolution in phase space, it 
however causes complications whenever the impedance corre- 
sponding to the spectrum has to be evaluated. In this article, the 
line density expansion on ¢ is shown to be equivalent to a beam 
time modulation under an acceptable condition. Therefore for a 
Hankel spectrum, a number of sidebands, and the corresponding 
impedance as well, will be involved. For wideband resonators, it is 
shown that the original Sacherer solution is adequate. For narrow- 
band resonators, the solution had been compromised, therefore a 
modification may be needed. 


30668 (BNL-49852) Crystalline beam in a storage ring: 
How long can it last?. Li, Xiao-Ping (BIOSYM Technologies Inc., 
San Diego, CA (United States)); Sessler, A.M.; Wei, Jie. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940618-53: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94017303. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The ground state of a crystalline beam in a realistic storage ring 
is well understood by now. No crystalline beam exists in a constant 
gradient storage ring, but in an alternating gradient (AG) ring crys- 
talline beams exist at all density as long as the beam energy is 
smaller than the transition energy. However, since the Hamiltonian 
is time dependent, the total energy of the beam is not a constant 
of motion. As a result, the crystalline beam will gradually heat up 
and eventually melt if not refrigerated. Here, we show that if the 
frequency due to the AG lattice is lower than twice the betatron fre- 
quency, heat will transfer into the system extremely fast so that a 
crystalline beam can not last a meaningful period of time (except at 
very low density). On the other hand, if the AG lattice frequency is 
higher than twice the betatron frequency, the heat transfer is slow, 
and the -crystalline beam can last for a long time. We therefore ar- 
rive at the conclusion that in order for a crystalline beam to be 
conveniently observed, the storage ring should be designed such 
that the AG lattice frequency is as high as possible while the beta- 
tron frequency is kept as low as possible. 


30669 (BNL-49853) Transition-energy crossing with a +;- 
jump. Wei, Jie; Peggs, S. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940618-47: 4. European particle accelerator conference, London 
(United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94017315. Source: OSTI; NTIS; INIS; GPO Dep. 

Expressions for the minimum size and speed of a transition- 
energy (+:-) jump needed to diminish the chromatic non-linear 
effect, the self-field mismatch, and the microwave instabilities in the 
Relativistic Heavy lon Collider (RHIC) are obtained. A -y-jump of 
0.8 units is needed to be performed within 60 ms in order to 
achieve a “clean” transition crossing. 


30670 (BNL-49856) Experimental study of slow-rate transi- 
tion crossing in AGS. Wei, J. (and others); Warner, A.; Ahrens, L. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940618-39: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94016783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The nonlinear momentum-compaction factor a; has been ob- 
tained in the AGS by measuring transition energies at different 
radial orbits using a low-intensity slow-ramped Au’’*+ beam. The 
beam loss during the transition crossing is found to increase with 
increasing rf voltage, and to decrease with increasing ramping rate, 
which indicates that the effect of chromatic nonlinearity (Johnson 
effect) dominates the transition crossing. The experimental mea- 


surement of beam loss agrees very well with TIBETAN computer 
simulation. 


30671 (BNL-49859) An impedance model of the relativistic 
heavy ion collider, RHIC. Peggs, S.; Mane, V.; MacKay, W.W.; 
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Blaskiewicz, M.; Connolly, R.; Deng, D.P.; Ratti, A.; Rose, J.; 
Shea, T.; Wei, J. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. [1994]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940618-52: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94016784. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper is an abbreviated version of a comprehensive and 
detailed analysis of RHIC instabilities soon to be published as a 
RHIC project report. It emphasises longitudinal impedance model- 
ing and design choices in RHIC, wile a companion paper 
emphasises instability calculations. 


30672 (BNL-49860) RHIC susceptibility to variations in 
systematic magnetic harmonic errors. Dell, G.F.; Peggs, S.; Pi- 
lat, F.; Satogata, T.; Tepikian, S.; Trbojevic, D.; Wei, J. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-940618-38: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94016788. Source: OSTI; NTIS; INIS; GPO Dep. 
Results of a study to determine the sensitivity of tune to uncer- 
tainties of the systematic magnetic harmonic errors in the 8 cm 
dipoles of RHIC are reported. Tolerances specified to the manufac- 
turer for tooling and fabrication can result in systematic harmonics 
different from the expected values. Limits on the range of system- 
atic harmonics have been established from magnet calculations, 
and the impact on tune from such harmonics has been established. 


30673 (BNL-49992) Behaviour of space-charge dominated 
ion beams in storage rings. Haffmans, A.F.; Maletic, D.; Rug- 
giero, A.G. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940618-23: 4. 
European particle accelerator conference, London (United King- 
dom), 27 Jun - 1 jul 1994). Order Number DE94015845. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The interparticle repulsion, or space charge, limits the density of 
charged particle beams that can be obtained in storage rings. In 
this report we study the effect of increasing the space charge, with 
an exact computation of the lattice parameters using SYNCH. Sys- 
tematically increasing the ion density by decreasing the emittance 
with cooling techniques lowers the betatron tune, until the lower 
half-integral stopband resonance — also induced by the beam is 
reached. In the simple model described in the report, the amount 
of “cooling” is limited by the encountered stopband of the lattice. 
Therefore, machines with a higher tune and larger periodicity are 
better suited to store beams with high space charge. 


30674 (BNL—49993) Matrix formulation of the particle mo- 
tion in crystalline beams. Haffmans, A.F.; Maletic, D.; Ruggiero, 
A.G. Brookhaven National Lab., Upton, NY (United States). [1994]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940618-54: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94017301. Source: OSTI; NTIS; INIS; 
GPO Dep. 

To investigate the properties of Crystalline Beams in their ground 
state, the equations of motion of a single ion and the envelope 
equations are derived. It is possible to express the status of motion 
with a set of transfer matrices associated to each of the magnet el- 
ements of the storage ring. By inspection of the eigenvalues of the 
total transfer matrix one then determines the onset of crystalline 
structures and the stability limits. An analytical approach is also 
possible, based on the estimate of the shifting of the frequencies of 
oscillation, betatron and longitudinal, and on the approaching of a 


major half-integral stopband resonance driven by the space 
charge. 


30675 (BUDKERINP-93-75) The project of high free elec- 
tron laser using race-track microtron-recuperator. Erg, G.I. 
(and others); Gavrilov, N.G.; Gorniker, E.1. AN SSSR, Novosibirsk 
(Russian Federation). Inst. Yadernoj Fiziki. 1993. 18p. (IYaF-93- 
75.). Order Number DE94634034. Source: OSTI; NTIS (US Sales 
Only); INIS. 





The high power electron alaser (FEL) is under conskruction in 
the Novosibirst. The goal of this project is to provide the user facil- 
ity for photochemical researches. 15 refs. 


30676 (DESY-94-068) Impedances in lossy elliptical vac- 
uum chambers. Piwinski, A. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Apr 1994. 26p. Order Number 
DE94794110. Source: OSTI; NTIS (US Sales Only); INIS. 

The wake fields of a bunched beam caused by the resistivity of 
the chamber walls are investigated for a vacuum chamber with el- 
liptical cross section. The longitudinal and transverse impedances 
are calculated for arbitrary energies and for an arbitrary position of 
the beam in the chamber. (orig.) 


30677 (FNAL/C—94/203) Normal form analysis of the Teva- 
tron. Holt, J.A. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940618— 
45: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94017172. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A systematic analysis effort is under way to calculate and model 
the effects of present and future upgrades to the Tevatron. As a 
first step, using normal form theory, amplitude-dependent tuneshifts 
for current Tevatron collider operating conditions were calculated. 
The normal form algorithm was implemented within the frame work 
of the object-oriented accelerator physics class libraries BEAMLINE 
and MXYZPTLK under development at Fermilab. 


30678 (FNAL-TM—1897) Asymmetric antiproton debuncher: 
No bad mixing, more good mixing. Visnjic, V. Fermi National 
Accelerator Lab., Batavia, IL (United States). Jul 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. Order Number DE94017171. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An asymmetric lattice for the Fermilab Antiproton Debuncher is 
designed. The lattice has zero mixing between the pickups and the 
kickers (bad mixing) while the mixing in the rest of the machine 
(good mixing) can be varied (even during the operation of the ma- 
chine) in order to optimize the stochastic cooling. As an example, a 
lattice with zero bad mixing and twice the good mixing is presented. 
The betatron cooling rate in this lattice is twice its present value. 


30679 (GSI-94-32(prepr.)) Improved envelope and emit- 
tance description of particle beams using the Fokker-Planck 
approach. Struckmeier, J. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). May 1994. 25p. Order Number 
DE94794119. Source: OSTI; NTIS (US Sales Only); INIS. 

Beam dynamics calculations that are based on the Viasov equa- 
tion do not permit the treatment of stochastic phenomena such as 
intra-beam scattering. If the nature of the stochastic process can 
be regarded as a Markov process, we are allowed to use the 
Fokker-Planck equation to describe the change of the phase space 
volume the beam occupies. From the Fokker-Planck equation we 
derive equations of motion for the beam envelopes and for the 
rms-emittances. Compared to previous approaches based on Liou- 
ville’s theorem, these equations contain additional terms that 
describe the temperature balancing within the beam. Our formalism 
is applied to the effect of intra-beam scattering relevant for beams 
circulating in storage rings near thermodynamical equilibrium. In 
this case, the Fokker-Planck coefficients can be treated as adia- 
batic constants of motion. Due to the simplified analysis based on 
‘beam moments’, we obtain fairly simple equations that allow us to 
estimate the growth rate of the beam emittance. (orig.) 


30680 (JAERI-M—94-047) A new method of emittance mea- 
surement for electron beams from the Micro-emitter. Ishizuka, 
Hiroshi (Fukuoka Inst. of Technology (Japan)); Nakahara, Yuriko; 
Kawasaki, Sunao; Musyoki, Stephen; Shimizu, Hiroshi; Watanabe, 
Akihiko; Shiho, Makoto. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1994. 25p. (in Japanese). Order Number 
DE94792657. Source: OSTI; NTIS; INIS. 

Recently a new type of cathode called Micro-emitter is in 
progress. This cathode is micro fabricated field emitter having the 
characteristics of very low emittance and high brightness. We can 
not measure the emittance of the cathode with conventional 
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method like pepper-pot method. The reasons are ; 1. The angle 
between the electron orbit and the axis is very small. ; and 2. We 
can not focus the electron beam in the vacuum or on the surface 
of the material since the current density of the cathode is 
extremely high. For the emittance measurement for such low emit- 
tance and high brightness cathode, we need to expand the beam, 
and measure the beam cross section without any slits or apertures. 
We study and propose a new emittance measurement method for 
the Micro-emitter. (author). 


30681 (KEK-PROC—93-10, pp. 4-7) Magnetic pulse com- 
pression for femto-second single pulse. Uesaka, Mitsuru (Tokyo 
Univ., Tokai, Ibaraki (Japan). Nuclear Engineering Research Lab.); 
Kozawa, Takahiro; Yoshida, Yoichi; Kobayashi, Toshiaki; Ueda, 
Touru; Miya, Kenzo. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1993. (CONF-9307187-: 18. linear 
accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In Pro- 
ceedings of the 18th linear accelerator meeting in Japan. 471p. 
Order Number DE94777550. Source: OSTI; NTIS; INIS. 

The experiment on magnetic pulse compression aiming at gener- 
ation of a femto-second single pulse was performed by using the 
S-band linac of University of Tokyo. First, the longitudinal phase 
space distributions of electron beams riding on different RF phases 
was precisely investigated by measuring pulse shape and energy 
spectrum by the femto-second streak camera and energy analyser 
magnet, respectively. The magnetic pulse compression system 
consists of the two accelerating tubes, one bending magnet and 
two focusing magnets. Finally, the magnetic pulse compression 
was confirmed and 1-2 pico-second Cerenkov radiation pulses 
emitted by a certain part of electrons existing in the beam were 
measured. (author). 


30682 (LA-UR-94-2560) Centrifugal space-charge force for 
bunched beams. Caristen, B.E. (Los Alamos National Lab., NM 
(United States)); Raubenheimer, T.O. Los Alamos National Lab., 
NM (United States). [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9408125-1: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94016097. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In 1990, E. Lee showed for a DC beam that the effect of the 
centrifugal space-charge force (CSCF) on an electron’s transverse 
motion in a end is cancelled to lowest order by the effect of the po- 
tential depression of the beam. However, this cancellation does not 
in general occur when the beam is bunched. We solve for the 
harmonic scalar and vector potentials and explicitly find the energy- 
independent transverse and longitudinal space-charge forces. We 
make estimates of the emittance growth as a function of bend an- 
gle and path length resulting from these forces. 


30683 (LBL-34954) Measurements of collective effects in 
the ALS. Byrd, J.M.; Corlett, J.N. Lawrence Berkeley Lab., CA 
(United States). Jun 1994. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO3-76SF00098. (CONF- 
940618-71: 4. European particle accelerator conference, London 
(United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94017966. Source: OSTi; NTIS; INIS; GPO Dep. 

The Advanced Light Source (ALS) is a newly commissioned 1.5 
GeV third generation synchrotron radiation facility. We present a 
summary of measurements single and multibunch collective effects 
in the ALS storage ring and correlations with the expected 
impedance. Longitudinal and transverse coupled-bunch (CB) oscil- 
lations are characterized using measurements of beam spectrum, 
transverse beam size in dispersive regions, and undulator spectral 
width. Single bunch transverse head-tail damping rate and fre- 
quency shift are used to develop a model of the transverse 
broadband impedance. To date, storage ring performance is limited 
by longitudinal coupled-bunch oscillations No deleterious single- 
bunch effects up to 20 mA have been observed. 


30684 (LBL-35956) Six-dimensional modeling of coherent 
bunch instabilities and related freedback systems in storage 
rings with power-series maps for the lattice. Bengtsson, J. 
(Lawrence Berkeley Labs., CA (United States)); Briggs, D.; Med- 
dahi, M. Lawrence Berkeley Lab., CA (United States). Jun 1994. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC03-76SF00098. (CONF-940618-64: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94017965. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The authors have developed 6-dimensional phase-space code 
that tracks macroparticles for the study of coherent bunch instabili- 
ties and related feedback systems. The model is based on 
power-series maps to represent the lattice, and allows for straight- 
forward inclusion of effects such as amplitude dependent tune shift, 
chromaticity, synchrotron oscillations, and synchrotron radiation. It 
simulates long range wake fields such as resistive-wall effects as 
well as the higher order modes in cavities. The model has served 
to study the dynamics relevant to the transverse feedback system 
currently being commissioned for the Advanced Light Source 
(ALS). Current work integrates earlier versions into a modular sys- 
tem that includes models for transverse and longitudinal feedback 
systems. It is designed to provide a modular approach to the dy- 
namics and diagnostics, allowing a user to modify the model of a 
storage ring at run-time without recompilation. 


30685 (LBL-35959) Modeling of beam dynamics and com- 
parison with measurements for the advanced light source 
(ALS). Bengtsson, J. (Lawrence Berkeley Labs., CA (United 
States)); Meddahi, M. Lawrence Berkeley Lab., CA (United States). 
Jun 1994. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-940618-65: 4. 
European particle accelerator conference, London (United King- 
dom), 27 Jun - 1 jul 1994). Order Number DE94017970. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The data collected during the April 1993 ALS commissioning pe- 
riod includes the measured closed orbit as a function of either 
dipole corrector strength or RF frequency, in addition to turn by 
turn data for the betatron motion as a function of RF frequency. 
The sensitivity matrix and dispersion function are extracted from 
this data by taking differences between orbits, whereas lattice func- 
tions and chromaticity are obtained using Fourier analysis and 
interpolation techniques. Lattice functions are also derived from the 
sensitivity matrix using a nonlinear least squares fit. The results 
are then compared with numerical simulations and analytical 
formulas derived using maps and a Lie product normal form ap- 
proach. The Lie method is preferred to traditional Hamiltonian 
perturbation theory because it is easily generalized to the nonlinear 
case and also leads to a significantly reduced amount of algebra. 
The computer modeling uses state of the art single particle beam 
dynamics tools including: Tracy-2, DA-pascal, DA-Library and 
Lie-Lib. In particular, DA-Pascal allows for a straightforward imple- 
mentation of a Krakpot style code, based on the ‘exact’ single 
particle local Hamiltonian and a symplectic integrator, necessary 
for correct modeling of the nonlinear chromaticity. 


4303 Auxiliaries and Components 


Refer also to citation(s) 29335, 29339, 30663, 30671, 30678, 
30740, 30747, 30748, 30749, 30751, 30752, 30753, 30760, 31709, 
31889, 31890 


30686 (ANL/ASD/CP-81726) A unified approach to global 
and local beam position feedback. Chung, Y. Argonne National 
Lab., IL (United States). [1994]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940618-44: 4. European particle accelerator conference, 
London (United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94016911. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) will implement both global 
and local beam position feedback systems to stabilize the particle 
and X-ray beams for the storage ring. The global feedback system 
uses 40 BPMs and 40 correctors per plane. Singular value decom- 
position (SVD) of the response matrix is used for closed orbit 
correction. The local feedback system uses two X-ray BPMS, two 
rf BPMS, and the four-magnet local bump to control the angle and 
displacement of the X-ray beam from a bending magnet or an in- 
sertion device. Both the global and local feedback systems are 
based on digital signal processing (DSP) running at 4-kHz sam- 
pling rate with a proportional, integral, and derivative (PID) control 
algorithm. In this paper, we will discuss resolution of the conflict 
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among multiple local feedback systems due to local bump closure 
error and decoupling of the global and local feedback systems to 
maximize correction efficiency. In this scheme, the global feedback 
system absorbs the local bump closure error and the local feed- 
back systems compensate for the effect of global feedback on the 
local beamlines. The required data sharing between the global and 
local feedback systems is done through the fiber-optically net- 
worked reflective memory. 


30687 (ANL/ASD/CP-83521) Parallel reflector beam wave- 
guide as a microwave undulator. Kang, Y.W.; Kustom, R.L.; 
Matthews, P.J.; Nassiri, A. Argonne National Lab., IL (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940618— 
34: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94016299. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A parallel reflector beam waveguide system has been studied for 
application in a microwave undulator. This study is aiming for 
development of a tunable undulator for shorter wavelength syn- 
chrotron radiation. The wave propagation between two open 
parallel concave reflectors has been considered and the reflecting 
field strength is found for higher order transverse electric modes. 


30688 (ANL/TD/CP-83127) Overview of superconducting 
RF technology and its application to high-current linacs. De- 
layen, J.R.; Bohn, C.L. Argonne National Lab., IL (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9407103-11: Interna- 
tional conference on accelerated-driven transmutation technologies 
and applications, Las Vegas, NV (United States), 25-28 Jul 1994). 
Order Number DE94016909. Source: OSTI; NTIS; INIS; GPO Dep. 

Superconducting linacs may be a viable option for high-current 
applications such as copious neutron production like that needed 
for transmutation of radioactive waste. These linacs must run 
reliably for many years and allow easy routine maintenance. super- 
conducting cavities operate efficiently with high cw gradients, 
properties which help to reduce operating and capital costs. How- 
ever, cost effectiveness is not the sole consideration in these 
applications. For example, beam impingement must be essentially 
eliminated to prevent unsafe radioactivation of the accelerating 
structures, and thus large apertures are needed through which to 
pass the beam. Because of their high efficiency, superconducting 
cavities can be designed with very large bore apertures, thereby 
reducing the effect of beam impingement. 


30689 (ANL/TD/CP-83977) Production of high proton frac- 
tions from ECR sources by plasma modification. Spence, D.; 
Fink, C.L. Argonne National Lab., IL (United States). [1994]. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9408125-15: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE94018381. Source: OSTI; NTIS; INIS; GPO Dep. 

A program has been initiated to increase the proton fractions ex- 
tracted from ECR sources by modifying the atom concentration in 


the source using minor additives to the plasma. A progress report 
is given. 


30690 (ANL/XFD/CP-82667) Design and thermal stress 
analysis of high power x-ray monochromators cooled with liq- 
uid nitrogen. Rogers, C.S.; Assoufid, L. Argonne National Lab., IL 
(United States). Jul 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940714-9: International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94016879. Source: OSTI; NTIS; INIS; GPO Dep. 

Cryogenically cooled, single-crystai silicon, x-ray monochroma- 
tors offer much better thermal performance than room-temperature 
silicon monochromators. The improved performance can be quanti- 
fied by a figure-of-merit equal to the ratio of the thermal conductivity 
to the coefficient of thermal expansion. This ratio increases by 
about a factor of 50 as the temperature is decreased from 300 K to 
100 K. An extensive thermal and structural finite element analysis 
is presented for an inclined, liquidnitrogen-cooled, Si monochroma- 
tor crystal diffracting 4.2 keV photons from the [111] planes using 
Undulator A at the Advanced Photon Source. The angular size of 





the beam accepted on the crystal was chosen to be 50 urad verti- 
cally and 120 rad horizontally. The deflection parameter, K, was 
2.17 for all cases. The peak power density at normal incidence to 
the beam was calculated to be 139 W/mm, and the total power 
was 750 W at a distance of 30 m from the source for a positron 
current of 100 mA. The crystal was oriented in the inclined geome- 
try with an inclination angle of 85° for all cases. The performance 
of the crystal was investigated for beam currents of 100, 200, and 
300 mA. The calculated peak slopes of the diffraction plane over 
the extent of the beam footprint were —1.17, —2.35, and 0.33 
prad, and the peak temperatures were 88.2, 102.6, and 121.4 K, 
respectively. The variation in the Bragg angle due to change in d- 
spacing across the beam footprint was less than 1 rad for all 
cases. These results indicate that a properly designed, cryogeni- 
cally cooled, inclined silicon monochromator can deliver the full 
brilliance of Undulator A at even the highest machine currents. 


30691 (ANL/XFD/CP-82777) Time-resolved X-ray scattering 
program at the Advanced Photon Source. Rodricks, B. Argonne 
National Lab., IL (United States). [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940714—14: International meeting on synchrotron 
radiation instrumentation, Stony Brook, NY (United States), 18-22 
Jul 1994). Order Number DE94016889. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Time-Resolved Scattering Program’s goal is the develop- 
ment of instruments and techniques for time-resolved studies. This 
entails the development of wide bandpass and focusing optics, 
high-speed detectors, mechanical choppers, and components for 
the measurement and creation of changes in samples. Techniques 
being developed are pump-probe experiments, single-bunch scat- 
tering experiments, high-speed white and pink beam Laue 
scattering, and nanosecond to microsecond synchronization of in- 
struments. This program will be carried out primarily from a 
white-beam, bend-magnet source, experimental station, 1-BM-B, 
that immediately follows the first optics enclosure (1-BM-A). This 
paper will describe the experimental station and instruments under 
development to carry out the program. 


30692 (ANL/XFD/CP-—82881) An intensity interferometer for 
soft x-rays. Yang, L.; McNulty, |.; Gluskin, E. Argonne National 
Lab., IL (United States). 15 Jul 1994. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31-109-ENG-38 
; AC02-76CH00016. (CONF-940714—2: International meeting on 
synchrotron radiation instrumentation, Stony Brook, NY (United 
States), 18-22 Jul 1994). Order Number DE94016370. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We designed and built an intensity interferometer to characterize 
the spatial coherence of a soft x-ray undulator beam. The beam 
source size and shape can be determined from the measured co- 
herence function. The instrument is 400 mm long and is mounted 
on a standard 204-mm diameter flange. This compact design is 
readily adaptable to other beamlines with sources of sufficient 


spectral brightness. Details of the interferometer design and perfor- 
mance are presented. We anticipate that when this technique is 
mature, it will provide a useful diagnostic for high brightness x-ray 
beams. 


30693 (ANL/XFD/CP-82930) A variable thickness window: 
Thermal and structural analyses. Wang, Zhibi; Kuzay, T.M. Ar- 
gonne National Lab., IL (United States). [1994]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940714-10: International meeting on synchrotron 
radiation instrumentation, Stony Brook, NY (United States), 18-22 
Jul 1994). Order Number DE94016888. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In this paper, the finite difference formulations for variable thick- 
ness thermal analysis and variable thickness plane stress analysis 
are presented. In heat transfer analysis, radiation effects and 
temperature-dependent thermal conductivity are taken into account. 
While in thermal stress analysis, the thermal expansion coefficient 
is considered as temperature dependent. An application of the vari- 
able thickness window to an Advanced Photon Source beamline is 
presented. 
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30694 (ANL/XFD/CP-—82931) Thermal and deformation anal- 
yses of a novel cryogenically cooled monochromator for an 
Advanced Photon Source beamline. Wang, Zhibi; Yun, Wenbing; 
Kuzay, T.M.; Knapp, G. Argonne National Lab., IL (United States). 
[1994]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940714-6: Inter- 
national meeting on synchrotron radiation instrumentation, Stony 
Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE94016914. Source: OSTI; NTIS; INIS; GPO Dep. 

The analytical results and design considerations for a novel cryo- 
genically cooled Advanced Photon Source (APS) monochromator 
are presented. Because the monochromator uses silicon crystal, 
cryogenic cooling enables one to take advantage of the high con- 
ductivity and low thermal expansion coefficient of silicon at 
cryogenic temperatures. The APS monochromator features a ma- 
chined slot with variable thickness below the surface. With this 
configuration, only a fraction of the total undulator power is ab- 
sorbed by the crystal; the remaining power is transmitted through 
the crystal and is absorbed b a second element that can be cooled 
by standard cooling techniques. A variety of analyses has been 
performed with different parameters and configurations to maximize 
the performance of the monochromator and minimize the total ab- 
sorbed power by the crystal. 


30695 (ANL/XFD/CP-82937) Design of integral shutters for 
the beamlines at the Advanced Photon Source. Chang, J.; Shu, 
D.; Nian, H.L.; Kuzay, T.M.; Job, P.K. Argonne National Lab., IL 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
94071413: _ International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94016912. Source: OSTI; NTIS; INIS; GPO Dep. 

An integral shutter is a device that integrates a white-beam stop, 
monochromatic-beam (mono-beam) shutters, a safety stop, and a 
collimator into one assembly to save space in the photon beam- 
line. Various integral shutters have been developed as standard 
components for the beamlines at the Advanced Photon Source. 
The integral shutters are designed to be operated in white-beam 
mode or mono-beam mode. With regard to safety, each mode of 
operation is secured by locking certain devices in their up or down 
positions. Some of the components of the integral shutters share 
designs similar to the front-end shutters or fixed masks. Design de- 
tails of the integral shutters are presented. 


30696 (ANL/XFD/CP-82948) Support systems for optics in 
the experiment stations at the Advanced Photon Source. Bar- 
raza, J.; Shu, D.; Kuzay, T.M. Argonne National Lab., IL (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940714— 
11: International meeting on synchrotron radiation instrumentation, 
Stony Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE94016899. Source: OSTI; NTIS; INIS; GPO Dep. 

Support systems have been designed for optics in the experiment 
stations of the Advanced Photon Source at Argonne National Lab- 
oratory. These systems utilize modular precision positioning slides 
and stages arranged in 3-point kinematic mount fashion for opti- 
mum mechanical stability. Through the use of novel configurations, 
these systems can achieve large linear motions, six degree-of- 
freedom motion, and large load capacities without sacrificing 
valuable experimental station space. This paper will discuss the 
designs and specifications of the positioning systems developed. 


30697 (ANL/XFD/CP-—83940) Measurements of x-ray spec 
tral flux and intensity distribution of APS/CHESS undulator 
radiation. llinski, P.; Yun, W.; Lai, B.; Gluskin, E.; Cai, Z. Argonne 
National Lab., IL (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940714—23: International meeting on synchrotron 
radiation instrumentation, Stony Brook, NY (United States), 18-22 
Jul 1994). Order Number DE94018384. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Absolute radiation flux and polarization measurements of the 
APS undulators may have to be made under high thermal loading 
conditions. A method that may circumvent the high-heat-load prob- 
lem was tested during a recent APS/CHESS undulator run. The 
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technique makes use of a Si(Li) energy-dispersive detector to mea- 
sure 5-35 keV x-rays scattered from a well-defined He gas volume 
at controlled pressure. 


30698 (BNL-49670) A digital feedback system for trans- 
verse orbit stabilization in the NSLS rings. Friedman, A.; Bozoki, 
E. Brookhaven National Lab., Upton, NY (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-931023—12: ICALEPCS'’93: In- 
ternational conference on accelerators and large experimental 
physics control systems, Berlin (Germany), 18-22 Oct 1993). Order 
Number DE94016705. Source: OSTI; NTIS; INIS; GPO Dep. 

We are reporting on the design and preliminary results of a pro- 
totype digital feedback system for the storage rings at the NSLS. 
the system will use a nolinear eigenvector decomposition algo- 
rithm. It will have a wide dynamic range and will be able to correct 
noise in the orbit over a bandwidth in excess of 60 Hz. A Motorola- 
162 CPU board is used to sample the PUE'’s at a minimum rate of 
200 Hz and an HP-742rt board is used to read the sampled signals 
and to generate a correction signal for the orbit correctors. 


30699 (BNL-49754) Charge exchange studies with Gold 
ions at the Brookhaven Booster and AGS. Ahrens, L.A.; Hseuh, 
H.C.; Roser, T. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940618-— 
24: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94015825. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Efficient acceleration of Gold ions to Il GeV/nucleon places 
strong constraints on the vacuum and also on the choice of thick- 
ness and material of the necessary stripping foils. Results of a 
number of detailed experimental studies performed with the Gold 
beam at the Brookhaven Booster and AGS to determine the rele- 
vant electron stripping and pick-up probabilities are presented. Of 
particular interest is the lifetime of the relatively low energy, par- 
tially stripped Gold beam in the Booster and the stripping efficiency 
to Helium-like AU*’’ for injection into the AGS. 


30700 (BNL-49812) Commissioning the new high power rf 
system for the AGS with high intensity beam. Brennan, J.M.; 
Ciardullo, D.J.; Deng, D.P; Hayes, T.; Onillon, E.; Otis, A.; 
Sanders, R.T.; Zaltsman, A. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940618-51: 4. European particle accelerator conference, London 
(United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94016789. Source: OSTI; NTIS; INIS; GPO Dep. 

A new high power rf system has been installed in the AGS in or- 
der to raise the beam loading limit to beyond 6 x 10'S protons per 
pulse. The old system was limited to 2.2 x 10° ppp by: available 
real power, multi-loop instability, and transient beam loading during 
batch filling from the Booster. The key components of the new 
system are: new power amplifiers in the tunnel using the Thomson- 
CSF TH573 300kW tetrode, rf feedback around the power stage, 
and reduction of the 10 cavities’ R/Q by 1.8 by additional gap ca- 
pacitors. Commissioning of the new rf system with high intensity 
beam is described. The intensity goal for the 1994 running period 
is 4 x 10'° ppp. To date, 3.7 x 10'° ppp has been achieved. 


30701 (BNL-49854) Interaction region quadrupole roll and 
solenoid misalignment in RHIC. Satogata, T.; Peggs, S.; 
Tepikian, S. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940618—46: 4. 
European particle accelerator conference, London (United King- 
dom), 27 Jun - 1 jul 1994). Order Number DE94017402. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The main sources of linear coupling in the interaction regions 
(IRs) of the Relativistic Heavy lon Collider (RHIC) are IR 
quadrupole roll errors and coupling from the PHENIX experiment 
solenoid. The magnitudes of these effects are estimated. We show 
that coupling from the IR quadrupole roll errors can be locally 
corrected with skew quadrupole trims, using the local vertical dis- 
persion in the IR as a convenient diagnostic. Coupling from the 
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PHENIX solenoid is shown to be negligible. Solenoidal misalign- 
ment effects are small compared to the effects of a 3.85 milliradian 
closed orbit angle offset required when protons collide with gold 
ions. These effects are shown to modify local dipole corrector 
strengths to first order in the solenoid strength. 


30702 (BNL—49858) Model for RHIC ramp _ controls. 
Kewisch, J.; Mane, V.; Clifford, T.; Hartmann, H.; Kahn, T.; Oerter, 
B.; Peggs, S. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940618— 
40: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94016786. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper introduces the hardware and software concepts for 
the implementation of the ramp controls. The hardware part of the 
ramp controls consists of a number of multi-purpose Wave Form 
Generators (WFGS) which control the settings of accelerator hard- 
ware directly or indirectly by controlling their WFG. A Real Time 
Data Link (RTDL) data transfer system connects the WFGs in a 
three layer architecture. To the usual two layers which generate an 
independent timing signal and dependent set points, respectively, 
an intermediate layer is added which produces accelerator parame- 
ters such as the magnet strength. The task of the bottom layer is 
therefore reduced to the function of implementing those parame- 
ters. This architecture de-couples two independent functions which 
axe normally folded together. The function of the hardware be- 
comes modular and easily maintainable. The ramp control software 
is layered in the same way. Between the top layer (the ramp pro- 
cedure application program) and the bottom layer (the hardware 
interface) an additional layer of “manager” programs allow opera- 
tion of accelerator subsystems. 


30703 (BNL-49872) The resistively matched transition for 
measuring the coupling impedance of RHIC devices. Ratti, A. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940618-50: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94017304. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A resistive match has been developed as part of the measure- 
ment setup to determine the longitudinal coupling impedance of 
RHIC devices. Even though various calibration techniques have 
been implemented the broadband resistive match provides a 
smooth transition from the 50 Q impedance of the HP8753C Net- 
work Analyzer to the 188 Q characteristic impedance of the setup 
and can allow for valid measurements with a simple through refer- 
ence calibration. The match has been tested for accuracy using 
both a narrowband quarterwave cavity and a broadband prototype 
bellow. In both cases an analytical approximation could be used to- 
gether with a computer model to check the measured results. The 
errors in the calibrated measurement method have been tested to 
be less than 10% for frequencies up to 2 GHz. 


30704 (BNL-49896) Calculations of HOMs and coupled 
bunch instabilities due to the RHIC rf cavities. Rose, J. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-940618-63: 4. European parti- 
cle accelerator conference, London (United Kingdom), 27 Jun - 1 
jul 1994). Order Number DE94017984. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The cavities for the two RHIC rf systems have been defined, a 
26.7 MHz cavity developed by the RHIC rf group and the well doc- 
umented CERN SPS 200 MHz cavity tuned to 196.1 MHz for 
operation in RHIC. Calculations of the shunt impedances and Q’s 
of the higher order modes (HOMs) are summarized along with 
beadpull measurements of R/Q of selected modes. Estimates of 
coupled bunch instability growth rates are calculated with both ana- 
lytical techniques and using the code ZAP and used to make 
projections of mode damping requirements. 


30705 (BNL-60235) Upgrade of the AGS H™- linac. Alessi, 
J.G.; Buxton, W.; Kponou, A.; LoDestro, V.; Mapes, M.; McNerney, 
A.J.; Raparia, D. Brookhaven National Lab., Upton, NY (United 





States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9408125-7: 17. international LINAC conference, Tsukuba (Japan), 
21-26 Aug 1994). Order Number DE94017989. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The AGS linac presently accelerates 25 mA of H~ to 200 MeV 
at a 5 Hz rep-rate and 500 us pulse width. The Booster takes 4 
pulses every 3.8 seconds, and the remaining pulses are used for 
isotope production. The authors are in the process of upgrading 
the linac to increase the average current delivered for isotope pro- 
duction by more than a factor of two, while at the same time 
expecting to decrease linac downtime. Various aspects of this up- 
grade are discussed, including the upgrade of the control system, 
new high power transmission line, transport line vacuum, and rf 
power supply system upgrades. 


30706 (BNL-60236) An EBIS-based heavy ion injector for 
the AGS. Kponou, A.; Alessi, J.; Beebe, E.; Brennan, J.M.; Hersh- 
covitch, A.; Prelec, K.; Raparia, D. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9408125-—5: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94017988. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An electron beam ion source (EBIS), followed by a heavy ion 
RFQ and superconducting linac, can be considered as a heavy ion 
injector for high energy accelerators, such as the Relativistic Heavy 
lon Collider (RHIC) at Brookhaven National Laboratory. A test 
EBIS, on long term loan from Sandia National Laboratory, is 
presently being commissioned at BNL. Experiments on this source 
will be used in evaluating the parameters for an EBIS-based RHIC 
injector. Some results of this commissioning, as well as the con- 
ceptual designs of the RFQ and linac, are presented. 


30707 (BNL-60572) The LEB to MEB transfer kicker sys- 
tem prototype. Pappas, C. (Brookhaven National Lab., Upton, NY 
(United States)); Wilson, M.; Anderson, D. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-940678-8: 21. international power modulator 
symposium, Costa Mesa, CA (United States), 28-30 Jun 1994). Or- 
der Number DE94016793. Source: OSTI; NTIS; INIS; GPO Dep. 

The design requirements for the Low Energy Booster (LEB) ex- 
traction kicker system at the Superconducting Super Collider 
Laboratory (SSCL) were to deflect a 12 GeV/c beam through an 
angle of 1.5 mrad. The circumference of the LEB was 540 M. This 
resulted in a 0.06 T-m integrated field, of 1.8 us width with a 1% to 
99% rise time of less than 80 ns and allowable pulse ripple of less 
than +1%. The repetition frequency was 10 Hz and the allowable 
timing jitter was 2 ns. The field was required to be uniform over a 
2x4 cm area to +2.5%. The requirements for the Medium Energy 
Booster (MEB) injection kicker were similar except that a 99% to 
1% pulse fall time of less than 2 us was needed. Prototypes of the 
pulsed power system and magnet to meet these requirements 
were built and tested at the SSCL. This paper describes the results 
of that testing. 


30708 (BNL-60629) A digital feedback system for trans- 
verse orbit stabilization. Friedman, A.; Bozoki, E. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940618-66: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94017991. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on the design of a prototype digital feedback system 
for the storage rings at the NSLS. The system will use a nonlinear 
eigenvector decomposition algorithm. It will have a wide dynamic 
range and will be able to correct noise in the orbit over a band- 
width in excess of 100 Hz. A Motorola-162 CPU board will be used 
to sample the PUE’s at a minimum rate of 1 KHz, and HP-742rt 
board will be used to read the sampled signals ad to generate a 
correction signal for the orbit correctors and another Motorola-162 
will implement that signal. 


30709 (BNL-60698) Laser Electron Gamma Source: Bien- 
nial progress report. Sandorfi, A.M. (ed.) (Brookhaven National 
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Lab., Upton, NY (United States)); Caracappa, A.; Kuczewski, A.; 
Kistner, O.C.; Lincoln, F.; Miceli, L.; Thorn, C.E.; Hobiit, S. 
Brookhaven National Lab., Upton, NY (United States). Jun 1994. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE94017815. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The LEGS facility provides intense, polarized, monochromatic +- 
ray beams by Compton backscattering laser light from relativistic 
electrons circulating in the X-Ray storage ring of the National Syn- 
chrotron Light Source (NSLS) at Brookhaven National Laboratory. 
With the start of ring operations at 2.8 GeV, LEGS +-ray energies 
now extend to 370 MeV. Considerable progress has been made in 
the development of a new laser system that will increase the beam 
energies to 470 MeV, and this system is expected to come into 
operation before the next biennial report. The total flux is adminis- 
tratively held at 6 x 10° s—'. The +-ray energy is determined, with 
a resolution of 5.5 MeV, by detecting the scattering electrons in a 
magnetic spectrometer. This spectrometer can ‘tag’ all +-rays with 
energies from 185 MeV up to the Compton edge. The beam spot 
size at the target position is 8 mm (V) x 18 mm (H), FWHM. For a 
single laser wavelength, the linear polarization of the beam is 98% 
at the Compton edge and decreases to 50% at about 1/2 the en- 
ergy of the edge. By choosing the laser wavelengths appropriately 
the polarization can be maintained above 85% throughout the tag- 
ging range. During the last two years, experimental running at 
LEGS occupied an average of 3000 hours annually. Highlights of 
some of the programs are discussed below. 


30710 (CEA-LNS-SM-93-36/A) Prospects for acceleration 
of polarized helium 3 at Laboratoire National Saturne. Beau- 
vais, P.Y.; Chamouard, P.A.; Ferdinand, R.; Lemaire, J.L. 
Laboratoire National Saturne, Centre d'Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). 1993. 5p. (CONF-9309392-: _ International 
symposium on Dubna deuteron-93, Dubna (Russian Federation), 
14-18 Sep 1993). Order Number DE94634035. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Preliminary results have been obtained with the HYPERION 
source normally used to produce polarized protons and deuterons 
for SATURNE 2 synchrotron accelerator. 10 »A of metastable he- 
lium 3 (2 9S,) state were measured on a Faraday cup allowing one 
to predict a beam intensity of 10'° nuclei of polarized *He** at a 
maximum energy of 1.75 GeV/amu. (author) 1 ref., 1 fig. 


30711 (DOE/ER/14052-2) High frequency CARM driver for 
RF LINACS: Progess report, year 2. Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Plasma Fusion Center. 30 
May 1991. 90p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14052. Order Number 
DE94016493. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress during the second year of this program has been 
noteworthy in both theoretical and experimental areas. Two experi- 
ments on a CARM oscillator were performed and analysed. The 
first long-pulse operation of a CARM oscillator was carried out, 
with output powers of approximately 100 kW and operating efficien- 
cies of approximately 2%. Much has been learned from the 
analysis of the first two experiments, and both the amplifier and os- 
cillator experiments planned for the next year will benefit 
substantially from the knowledge gained during these oscillator ex- 
periments. We have installed and tested an new electron gun 
made by Thompson Tubes Electroniques of France. This gun has 
now operated at up to 580 kV on our modulator; use of this gun for 
the upcoming CARM experiments should result in a significant in- 
crease in performance due to a much better beam quality and the 
capability of operation at a much higher voltage. In the theoretical 
area, Year Il has seen substantial improvements to the MIT CARM 
codes. The amplifier and oscillator codes have been successfully 
benchmarked against other codes, linear theory, aid experimental 
work. This includes the development of multimode CARM amplifier 
linear and nonlinear theory, the theory of harmonic CARMs, and 
the inclusion of TM modes in the nonlinear simulations. In addition, 
work this spring has centered on the effects of AC longitudinal 
space charge on CARM linear gain. CARM amplifier phase stability 
has been studied theoretically and found to be significantly better 
than that of free-electron lasers, relativistic klystrons, or 
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gyroklystrons, provided the device is properly designed. Both multi- 
mode simulations and particle-in-cell simulations have been carried 
out to study mode competition effects between convectively unsta- 
ble and absolutely unstable modes. Improvement of the 
Pierce-Wiggler code, named TRAJIK for modeling the beam forma- 
tion prior to tie interaction region has been carried out. 


30712 (DOE/ER/54160-1-Vol.1, pp. 185-194) Gyroklystron 
research for application to TEV linear colliders. Lawson, W. 
(Univ. of Maryland, College Park, MD (United States)); Granatstein, 
V.L.; Hogan, B.; Koc, U.V.; Latham, P.E.; Main, W.; Matthews, 
H.W.; Nusinovich, G.; Reiser, M.; Striffler, C.D. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
X-Band and K-Band gyroklystrons are being evaluated for possi- 
ble application to future linear colliders. So far the authors have 
examined ten different two- and three-cavity configurations. They 
have achieved a maximum peak power of 27 MW in ~ 1 us pulses 
at a gain of 37 dB and an efficiency exceeding 32%. The nominal 
parameters include a 430 kV, 150-200 A beam with an average 
perpendicular to parallel velocity ratio near one. In this paper, they 
detail their progress to date and describe their plans for future ex- 


periments that should culminate in amplifier outputs in excess of 
100 MW. 


30713 (DOE/ER/54160-1-Vol.1, pp. 237-244) High peak 
power tubes and gate effect Klystrons. Gerbelot, N. (Thomson 
Tubes Electroniques, Velizy (France)); Bres, M.; Faillon, G.; Buzzi, 
J.M. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The conventional microwave tubes such as TWTs, Magnetrons, 
Klystrons... deliver the very high peak powers which are required 
by radar transmitters but more especially by many particle acceler- 
ators. In the range of a few hundred MHz to about 10 GHz, some 
dozen of MWs per unit are currently obtained and commercially 
available, according to the frequency and the pulse lengths. But 
peak power requirements are ever increasing, especially for the 
expected new linear particle acceleratores, where several hundred 
MWs per tube would be necessary. Also some special military 
transmitters begin to request GW pulses, with short pulse lengths - 
of course - but at nonnegligible repetition rates. Therefore several 
laboratories and microwave vacuum tube manufacturers have en- 
gaged - for several years - studies and development in the field of 
very high peak microwave power (HPM) toward two main direc- 
tions: extended operation and extrapolation of the conventional 
tubes and devices; development of new concepts, among which 
the most promising are likely the high-current relativistic klystrons - 
that are also referred to as gate effect klystrons. 


30714 (DOE/ER/54160-1-Vol.1, pp. 341-348) Applications of 
high power microwaves. Benford, J. (Physics International Co., 
San Leandro, CA (United States)); Swegle, J. Maryland Univ., Col- 
lege Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). in Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors address a number of applications for HPM technol- 
ogy. There is a strong symbiotic relationship between a developing 
technology and its emerging applications. New technologies can 
generate new applications. Conversely, applications can demand 
development of new technological capability. High-power mi- 
crowave generating systems come with size and weight penalties 
and problems associated with the x-radiation and collection of the 
electron beam. Acceptance of these difficulties requires the identifi- 
cation of a set of applications for which high-power operation is 
either demanded or results in significant improvements in peRFor- 
mance. The authors identify the following applications, and discuss 
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their requirements and operational issues: (1) High-energy RF ac- 
celeration; (2) Atmospheric modification (both to produce artificial 
ionospheric mirrors for radio waves and to save the ozone layer); 
(3) Radar; (4) Electronic warfare; and (5) Laser pumping. In addi- 
tion, they discuss several applications requiring high average 
power than border on HPM, power beaming and plasma heating. 


30715 (INS—1025) Simple on-line method of measuring the 
absolute ionization efficiency of an ion source. Nomura, T.; 
Shirakabe, Y.; Ikeda, N.; Shinozuka, T. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Feb 1994. 24p. Order Number 
DE94792619. Source: OSTI; NTIS; INIS. 

We report a new method of measuring the absolute ionization ef- 
ficiency of an ion source, which is independent of gas flow rate fed 
to an ionizer and of detection efficiency of the resulting ions. The 
method is based on the fact that when a pulsed alternate potential 
is applied between the ionizer and an electrode set outside near its 
exit hole, ions stored inside the ionizer while the potential is repul- 
sive for the ions are flushed out as soon as it becomes attractive. 
It is shown that when the duty factor and repetition rate of the ap- 
plied potential are properly chosen, the magnitude of this bunching 
effect can simply be expressed only by the ionization efficiency. 
Since its magnitude can quickly be evaluated, for example, by ob- 
serving the time dependence of the bunched ion current in an 
oscilloscope, it provides a simple and reliable way for on-line diag- 
nostics of the source. (author). 


30716 (JAERI-M—94-007) Vacuum system for JAERI AVF 
cyclotron. Nakamura, Yoshiteru (Japan Atomic Energy Research 
Inst., Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Re- 
search Establishment); Ishibori, Ikuo; Okumura, Susumu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Feb 1994. 82p. (In 
Japanese). Order Number DE94792656. Source: OSTI; NTIS; INIS. 

JAERI AVF cyclotron system has been already constructed to 
promote the application of advanced radiation technology. This cy- 
clotron system consists of two ion sources, an ion injection line, an 
AVF cyclotron and eight main beam transport lines. The ultimate 
pressure in each vacuum section was mainly designed on the ba- 
sis of the ion beam losses caused by the charge exchange with 
residual gas. The pressure distributions in whole vacuum sections, 
which were estimated on the practical arrangement of the vacuum 
components, showed clearly that the objective ultimate pressure 
could be attainable. The specification for the vacuum system was 
fixed up taking into account guiding principles such as clean vac- 
uum, maintenance-free and high reliability, and the details of its 
final composition were described. We also showed the several re- 
sults of evacuation curve measurement and residual gas analysis 
in the cyclotron vacuum chamber, reliability test for the vacuum 
gauge controller and so on. (author) 55 refs. 


30717 (JAERI-M—94-033) Development of MeV ion mi- 
crobeam technique. Kamiya, Tomihiro (Japan Atomic Energy 
Research Inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment); Mizuhashi, Kiyoshi; Minehara, 
Eisuke. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. 117p. (in Japanese). Order Number DE94792661. Source: 
OSTI; NTIS; INIS. 

A Mev ion microbeam apparatus was constructed for develop- 
ment of microbeam technique including beam focusing and beam 
positioning in a joint research of Waseda University and JAERI. 
This apparatus was installed on a beam line of a 1.7 MV tandem 
accelerator in Waseda University. The minimum beam spot size of 
1.7 x 1.9 ym? at the target was achieved in beam focusing experi- 
ments using 3 MeV He ion beams. The stability of beam energy 
and current in the injection and the extraction system of the accel- 
erator, magnetic field distribution in the doublet quadrupole 
magnets and natural vibration of the whole system were analyzed 
as basic studies of beam focusing technique. Various data ob- 
tained from these experiments were expected to be a basis for the 
further development of microbeam technique. This report outlines 
the accelerator, microbeam line systems and results of the joint re- 
search. (author). 


30718 (JAERI-M-94-054) Power supply system for JAERI 
AVF cyclotron. Nakamura, Yoshiteru (Japan Atomic Energy Re- 
search Inst., Takasaki, Gunma (Japan). Takasaki Radiation 





Chemistry Research Establishment); Yokota, Wataru; Okumura, 
Susumu. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. 69p. (in Japanese). Order Number DE94792658. Source: 
OSTI; NTIS; INIS. 

An AVF cyclotron (K number : 110) system, which is main accel- 
erator to promote for advanced radiation application using various 
ion beams, has been introduced in Takasaki Establishment of 
JAERI. This cyclotron system consists of electro-static magnet, ra- 
dio frequency, beam diagnostic, computer contro! vacuum, cooling 
systems and power supplies for these systems are equipped ac- 
cording to the function of their loads. This report describes the 
power supply system for the cyclotron. The primary electric-supply 
lines to TIARA (Takasaki lon Accelerators for Advanced Radiation 
Application) facility and the secondary ones to the cyclotron system 
are explained briefly, then the construction of power supplies for 
the cyclotron system is illustrated. Measurement results of current 
stability and ripple are shown in regard to the power supplies for 
magnets which have occupied in the great part of them, especially. 
Temperature rise of assembled power cables into a bend sleeve 
which has penetrated across the shielding wall was estimated, and 
temperature measurement was also carried out practically. (au- 
thor). 


30719 (JAERI-M-94-071) Uniform irradiation system using 
beam scanning method for cyclotron. Agematsu, Takashi (Japan 
Atomic Energy Research Inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment); Okumura, Susumu; 
Arakawa, Kazuo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. 56p. (in Japanese). Order Number 
DE94792531. Source: OSTI; NTIS; INIS. 

JAERI AVF-cyclotron is equipped with an ion beam scanner for 
large area irradiation. The two-dimensional fluence distribution of 
ion beam obtained using cellulose triacetate film dosimeter was not 
uniform. This is resulted from the distortion of excitation current for 
electromagnet of the scanner. So, the beam scanning condition, 
i.e., the relation between the ion species, the beam profile and the 
scanning width, was extremely limited to make a good uniformity. 
We have developed a beam scanning simulator to get fluence 
distributions by calculation and then compared the simulated distri- 
butions with the measured ones. It was revealed that the both of 
them are in good agreement and the beam scanning condition to 
get good uniformity was led by using this simulator. On the basis 
of these results, the power supply of scanner was improved. A 
good uniformity of beam distribution was available. (author). 


30720 (JINR-E-9-94-94) Application of quasi-optical ap- 
proach to construct RF power supply for TeV linear colliders. 
Saldin, E.L. (Automatic system Corporation, Samara, (Russian 
Federation)); Schneidmiller, E.A.; Ul'yanov, Yu.N.; Sarantsev, V.P.; 
Yurkov, M.V. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1994. 27p. Order Number DE94636527. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods in Physics Re- 
search. Section A, Accelerators, Spectrometers, Detectors and 
Associated Equipment. 

An idea to use quasi-optical approach for constructing RF power 
supply for TeV linear e“e~ colliders is developed. RF source of the 
proposed scheme is composed of a large number of low powerful 
RF amplifiers commutated by quasi-optical elements. RF power of 
this source is transmitted to the accelerating structure of the col- 
lider by means of quasi-optical waveguides and mirrors. Such an 
approach enables one not only to decrease the required peak RF 
power by several orders of magnitude with respect to the tradi- 
tional approach based on standard klystron technique, but also to 
achieve the required level of reliability, so as it is based on well de- 
veloped technology of serial microwave devices. To illustrate the 
proposed scheme, a conceptual project of 2 x 500 GeV X-band 
collider is considered. Accelerating structure of the collider is stan- 
dard travelling wave one and RF source is assumed to be 
composed of 0.7 MW klystrons. All equipment of such a collider is 
placed in a tunnel of 12 x 6 m cross section. It is shown that such 
a collider may be constructed at the present level of accelerator 
technique R and D. 10 refs.; 16 figs. (author). 


30721 (KEK-93-13) Construction report of the PF slow- 
positron source. 1. Enomoto, Atsushi (and others); Kurihara, 
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Toshikazu; Kobayashi, Hitoshi. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1993. 67p. (In Japanese). 
Order Number DE94792686. Source: OSTI; NTIS; INIS. 

The slow positron source utilizing the electron beam of the 2.5 
GeV electron beam accelerator which is the synchrotron radiation 
injector is being constructed. The outline of the project and the 
present state of construction are reported. As of November, 1993, 
by injecting the electron beam of about 10 W to the targets for pro- 
ducing positrons, the slow positrons of 4 x 10* e+/s has been 
obtained in the laboratory. Finally, with the electron beam of 30 
kW, it is aimed at to obtain the slow positron beam of 2 x 10° e+/s. 
In the slow positron source, the electron beam from the 2.5 GeV 
linear accelerator is used as the primary beam. This beam is led to 
the target with electromagnets. Radiation shields were strength- 
ened, and the electrostatic lens system was attached to efficiently 
extract and send out slow positrons. The conveying system for 
slow positrons is explained. Primary electron beam, target and 
moderator for producing slow positrons, the change to continuous 
current of pulsed slow positron beam and the heightening of lumi- 
nance of slow positron beam, and the experiment on the utilization 
of slow positron beam, and the control system for positron con- 
veyance path are reported. (K.1.). 


30722 (KEK-93-14) Optics matching and correction of in- 
jection orbit errors at the Booster Synchrotron of the KEK PS. 
Kihara, M.; Yamane, |.; Kawakubo, T. National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). Feb 1994. 32p. Order 
Number DE94792532. Source: OSTI; NTIS; INIS. 

The method of optics matching and correction of injection orbit 
errors at the Booster Synchrotron of the KEK-PS is described. The 
Twiss parameters of the beam of the Linac can be successfully 
matched to those of the synchrotron. The injection orbit errors can 
also be corrected by means of steering knobs for both horizontal 
and vertical planes. The emittance of the circulating beam in the 
synchrotron is consistent with the emittance of the injected beam, 
when optics matching and correction of injection orbit errors are 
properly performed. (author). 


30723 (KEK-PROC—93-10, pp. 8-13) ETL linac facility and 
free-electron lasers. Yamazaki, 1. (Electrotechnical Lab., 
Tsukuba, Ibaraki (Japan)); Noguchi, T.; Mikado, T.; Sugiyama, S.; 
Yamada, K.; Chiwaki, M.; Ohgaki, H.; Suzuki, R.; Sei, N. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. 
(In Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

An outline is presented of the recent development on the ETL 
(Electro-technical Laboratory) electron-linac facility and storage-ring 
FELs (free-electron lasers). Some modifications including the injec- 
tion system have been made to the linac. Four storage rings are 
working very well. The TERAS FEL system has been shut down 
after the successful oscillation around 590 nm. The new NiJi-IV 
FEL system has been proven to work well, and the current tunable 
wavelength range is over 100 nm (488-595 nm). Preparatory exper- 
iments on the FEL at shorter wavelength are underway. (author). 


30724 (KEK-PROC-—93-10, pp. 14-15) Projects for develop- 
ing free-electron lasers and a positron source at ISIR. Okuda, 
Shuichi (Osaka Univ., Ibaraki (Japan). Inst. of Scientific and Indus- 
trial Research); Honda, Yoshihide; Ohkuma, Juzo; Kimura, Norio; 
Yamamoto, Tamotsu; Okada, Toichi; Yamamoto, Takayoshi; Taka- 
muku, Setsuo; Takeda, Seishi; Tomimasu, Takio. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1993. (In 
Japanese). (CONF-9307187-: 18. linear accelerator meeting, 
Tsukuba (Japan), 21-23 Jul 1993). In Proceedings of the 18th lin- 
ear accelerator meeting in Japan. 471p. Order Number 
DE94777550. Source: OSTI; NTIS; INIS. 

The electron beams of the 38 MeV L-band and the 150 Mev S- 
band linacs are being used for a various kind of basic researches 
at ISIR. Free-electron lasers and a positron source are the objects 
of the future plans for the two linacs, respectively. The outline of 
these projects is reported. (author). 


30725 (KEK-PROC-—93-17) Proceedings of the 3rd topical 
meeting on FEL and high power radiation. Hiramatsu, Shigenori 
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(ed.). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jan 1994. 481p. (In Japanese). (CONF-9306362-: 3rd 
topical meeting on FEL and high power radiation, Tsukuba (Japan), 
10-11 Jun 1993). Order Number DE94792714. Source: OSTI; 
NTIS; INIS. 

The meeting was held on June 10 and 11, 1993, at the National 
Laboratory for High Energy Physics. This is the joint study meeting 
with 31st large power microwave-milliwave study meeting. At the 
meeting, lectures were given on the report of ist Asia FEL study 
meeting, infrared free electron laser (FEL) project in JAERI, 
present state of Free Electron Laser Research Institute Inc., in- 
frared FEL experiment in the Institute of Scientific and Industrial 
Research, Osaka University, FEL experiment in UVSOR storage 
ring, NlJI-4 SRFEL, simulation of FEL oscillation in photo-klystron, 
vacuum UVFEL in PF, beam characteristics of small photon stor- 
age ring, micro-cherenkov FEL using field emission array, coherent 
spontaneous emission and radiation build-up in FEL oscillator, sta- 
bility of soft X-ray multilayers under exposure to multipole Wigger 
radiation, long life Zn2 excimer excited with relativistic electron 
beam, development of large power klystron in KEK, design of 1 
THz gyrotron and first experiment, experiment of relativistic pe- 
niotron, experiments of 3rd and 10th cyclotron harmonic peniotron 
oscillators and others. (K.I.). 


30726 (KEK-PROC-—93-20) Proceedings of the third work- 
shop on negative ion formation and beam handling. Takagi, 
Akira; Mori, Yoshiharu (eds.). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Feb 1994. 183p. (in Japanese, 
English). (CONF-9308242—: Third workshop on negative ion forma- 
tion and beam handling, Tsukuba (Japan), 18-19 Aug 1993). Order 
Number DE94792713. Source: OSTI; NTIS; INIS. 

The workshop was held on August 18 and 19, 1993, at the 
National Laboratory for High Energy Physics. By the recent re- 
markable development of negative ion sources and negative ion 
control technology, the fields of application of negative ions ex- 
tended, such as accelerators, nuclear fusion, surface analysis and 
ion implantation. However, there are many problems which are not 
yet clarified, for example the formation of negative ions, beam con- 
veyance, the behavior of negative ions in plasma. At the workshop, 
lectures were given on 350 keV, 0.2 A negative ion source, simula- 
tion of hybrid negative ion source, RF negative ion source, 
ECR-BLAKE negative ion source, energy extension by tandem ac- 
celeration of heavy ion beam, development of negative ion source 
for NBI in National Institute for Fusion Science, direct extraction of 
Na~- and Nap~ from sodium plasma, negative ion formation from 
Li-H system, negative ion measurement in plasma by laser, experi- 
mental results of Uramoto type sheet plasma negative ion source 
in Kyoto University and others. (K.|.). 


30727 (KEK-PROC—93-21) Proceedings of the PF slow- 
positron source workshop. Shidara, Tetsuo; Nakahara, Kazuo 
(eds.). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Feb 1994. 118p. (In Japanese, English). (CONF-931283-: 
PF slow-positron source workshop, Tsukuba (Japan), 21-22 Dec 
1993). Order Number DE94792715. Source: OSTI; NTIS; INIS. 
The workshop was held on December 21 and 22, 1993, at the 
National Laboratory for High Energy Physics (KEK). In the PF of 
KEK, the construction of the slow positron source by utilizing the 
2.5 GeV electron linear accelerator has been advance, and 
recently, slow positrons have become to be leadable to the labora- 
tory, though at low intensity. At the workshop, lectures were given 
on synchrotron radiation injector, present state of the PF slow 
positron source, present state of the slow positron source in ETL, 
conveyance of slow positron beam, accumulation of positrons, ex- 
periment of slow positron utilization, surface electron spectroscopy 
by slow positrons, surface study using slow positrons, positronium 
emission from nonmetallic surfaces, formation of positronium beam, 
expectation to irradiation defect research using slow positrons, ap- 
plication of slow positron beam to SiO2/Si system, application to 
electron structure research, chemical utilization of positron beam, 
possibility of X-ray microscope in various energy regions, and ap- 
plication of positron beam to thin films and artificial lattice. (K.I.). 


30728 


(LA-UR-94-2662) Experimental study of a simple 
method to chop Penning SPS H- beams. Smith, H.V. Jr.; Alli- 
son, P.; Schneider, J.D.; Stelzer, J.E. Los Alamos National Lab.., 
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NM (United States). [1994]. 4p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9408125—2: 17. international LINAC conference, 
Tsukuba (Japan), 21-26 Aug 1994). Order Number DE94016189. 
Source: OSTI; NTIS; GPO Dep. 

Accumulator rings proposed for use in high-intensity spallation- 
neutron sources require a chopped beam with particle-free gaps 
100 ns wide at 1-2 MHz rates with rise and fall times < 20 ns. 
Chopping the beam directly in the ion source may be an attractive 
way to provide the desired beam structure. A grounded collar 
placed in the drift region next to the emission aperture lowers the 
e—/H~- ratio in the 8X source H~ beam. We electrically isolated the 
collar and biased it to modulate the extracted H~ current. Positive 
collar bias decreases the H~ beam by up to 90%. The fastest H— 
current fall and rise times achieved to date are 400 ns and 2 us, re- 
spectively. The fall time is close to the pulser rise time (+300 ns). 
The rise time is considerably longer than the pulser fall time (+500 
ns). Negative collar bias lowers the H~ beam by up to 50%. 


30729 (LA-UR-94-2765) RF system considerations for 
large high-duty-factor linacs. Lynch, M.T. (Los Alamos National 
Lab., NM (United States). AOT Div.); Ziomek, C.D.; Tallerico, P.J.; 
Regan, A.H.; Eaton, L.; Lawrence, G. Los Alamos National Lab., 
NM (United States). [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408125-6: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018097. Source: 
OSTI; NTIS; INIS; GPO Dep. 

RF systems are often a major cost item for linacs, but this is es- 
pecially true for large high-duty-factor linacs (up to and including 
CW) such as the Accelerator for Production of Tritium (APT) or the 
Accelerator for Transmutation of nuclear Waste (ATW). In addition, 
the high energy and high average beam current of these machines 
(approximately 1 GeV, 100-200 mA) leads to a need for excellent 
control of the accelerating fields in order to minimize the possibility 
of beam loss in the accelerator and the resulting activation. This 
paper will address the key considerations and limitations in the de- 
sign of the RF system. These considerations impact the design of 
both the high power RF components and the RF controls. As might 
be expected, the two concerns sometimes lead to conflicting de- 
sign requirements. For example minimum RF operating costs lead 
to a desire for operation near saturation of the high power RF gen- 
erators in order to maximize the operating efficiency. Optimal 
contro] of the RF fields leads to a desire for maximum overdrive 
capability in those same generators in order to respond quickly to 
disturbances of the accelerator fields. 


30730 (LBL-34953) Transverse coupled-bunch feedback in 
the Advanced Light Source (ALS). Barry, W.; Byrd, J.; Corlett, J.; 
Lambertson, G.R.; Lo, C.C. Lawrence Berkeley Lab., CA (United 
States). Jun 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-940618— 
72: 4. European particle accelerator conference, London (United 
Kingdom), 27 Jun - 1 jul 1994). Order Number DE94017971. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In order to effectively control a large number of transverse 
coupled-bunch models in the LBL Advanced Light source (ALS) 
storage ring, a broad-band, bunch-by-bunch feedback system has 
been designed, and is beginning to undergo testing and commis- 
sioning. This paper addresses the major electronic components of 
the feedback system. In particular, the components described in- 
clude: broad-band microwave position detection receivers, closed 
orbit offset signal rejection circuitry, and baseband quadrature pro- 
cessing circuitry. Initial commissioning results are also presented. 


30731 (LBL-34960) High-power RF cavity R&D for the 
PEP-I| B Factory. Rimmer, R. (Lawrence Berkeley Lab., CA 
(United States)); Lambertson, G.; Hodgson, J. Lawrence Berkeley 
Lab., CA (United States). Jun 1994. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940618-61: 4. European particle accelerator conference, 
London (United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94017973. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the development of a high-power test model of the 
476 MHz RF cavity for the PEP-Il B Factory. This cavity is de- 
signed to demonstrate the feasibility of a high-power design with 





higher-order mode (HOM) damping waveguides and the fabrication 
technologies involved, and it can also be used to evaluate aperture 
or loop couplers and various RF windows. Changes to the RF de- 
sign to reduce peak surface heating are discussed and results of 
finite-element analyses of temperature and stress are presented. 
Fabrication methods for the prototype and subsequent production 
cavities are discussed. 


30732 (LBL-35510) Optimization design study for an ellip- 
tical wiggler at the advanced light source. Marks, S.; McKinney, 
W.; Padmore, H.; Young, A. Lawrence Berkeley Lab., CA (United 
States). Jul 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-940714— 
26: International meeting on synchrotron radiation instrumentation, 
Stony Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE94018210. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a design study with the objective of opti- 
mizing spectral performance of an elliptical wiggler to be installed 
at the Lawrence Berkeley Laboratory Advanced Light Source 
(ALS). This device is to produce circularly polarized radiation in the 
energy range of 50 eV to 10 KeV. A figure of merit, which is a 
function of flux density and degree of circular polarization, is intro- 
duced as the objective function for optimization. An optimum set 
point for a particular photon energy is characterized by values of 
peak vertical field, horizontal deflection parameter, and vertical 
aperture. Optimum performance is evaluated for the nominal ALS 
operating energy of 1.5 GeV. 


30733 (SLAC-PUB-6609) Results from the final focus test 
beam. Burke, D.L. Final Focus Test Beam Collaboration. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Jul 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (CONF-940618—48: 4. European 
particle accelerator conference, London (United Kingdom), 27 Jun - 
1 jul 1994). Order Number DE94017398. Source: OSTI; NTIS; 
INIS; GPO Dep. 


first experimental results from the Final Focus Test Beam (FFTB) 
are given in this report. The FFTB has been constructed as a 
prototype for the final focus system of a future TeV-scale electron- 
positron linear collider. The vertical dimension of the 47 GeV 
electron beam form the SLAC linac has been reduced at the focal 
point of the FFTB by a demagnification of 320 to a beam height of 
approximately 70 nanometers. 


30734 (UCRL-53868-93, pp. 7.1-7.5) Ferroelectric cathode 
measurements. Sampayan, S.E.; Trimble, D.O.; Holmes, C.L.; Ca- 
poraso, GwJ.; Westenskow, G.A. Lawrence Livermore National 
Lab., CA (United States). May 1994. In Engineering research, de- 
velopment and technology: Thrust area report, FY93. 232p. Order 
Number DE94014210. Source: OSTI; NTIS; INIS. 

The authors have initiated an investigation of electron emission 
from ferroelectric cathodes. Their experimental apparatus consisted 
of an electron diode and a 100-kV, 12-ohm, 70-ns, pulsed high- 
voltage power source. A planar triode modulator that can be driven 
by a synthesized waveform generator initiates the polarization inver- 
sion and allows inversion pulse tailoring. Their initial measurements 
indicate that emission current densities above the Child-Langmuir 
space charge limit, Jc_, are possible. They believe that the effect is 
based on a non-zero initial energy of the emitted electrons and is 
strongly coupled to relative timing between the inversion pulse and 
application of the main anode-cathode pulse. They have also initi- 
ated brightness measurements of the emitted beam and estimate a 
preliminary lower bound on the order of 5 x 10% A-m—*rad-?. 


30735 (UCRL-JC—118133) Results of the reacceleration ex- 
periment: Experimental study of the relativistic kiystron 
two-beam accelerator concept. Westenskow, G.; Houck, T. 
Lawrence Berkeley Lab., CA (United States). 12 Jul 1994. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940634—-18: 10. international 
conference on high power particle beams, San Diego, CA (United 
States), 20-24 Jun 1994). Order Number DE94018547. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors recently demonstrated the reacceleration of a 
bunched beam through an induction accelerator cell in support of 
the two-beam accelerator concept. They present the results of this 
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experiment including amplitude and phase measurements of the 
extracted microwave power at 11.424 GHz. They also describe 
progress in achieving a two-beam accelerator microwave source 


design that is efficient and cost effective for linear collider applica- 
tions. 


4304 Storage Rings 


Refer also to citation(s) 30668, 30673, 30674, 30723, 30725, 
31521, 31667 


30736 (ANL/ASD/CP-83491) HOM (higher-order mode) 
damper tests of Advanced Photon Source storage ring cavity 
with a 20-MeV e~ beam. Song, J.J.; Brauer, S.O.; Kang, Y.W.; 
Kustom, R.L.; Nassiri, A. Argonne National Lab., IL (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940618-36: 4. 
European particle accelerator conference, London (United King- 
dom), 27 Jun - 1 jul 1994). Order Number DE94016355. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A beamline has been assembled with the ANL Chemistry Divi- 
sion linac (20-MeV e~ beam with FWHM of 30 ps) to test the 
effectiveness of damping techniques of the APS storage ring 
single-cell cavity. The beamline consists of two sections — the 
beam collimating section and the cavity measurement section — 
separated by two single Al foil windows. The beam diagnostics in- 
clude a beam position monitor, integrating current transformers, 
fluorescent screens, and a Faraday cup. The EPICS (Experimental 
Physics and Industrial Control System) is used for beamline con- 
trol, monitoring and data acquisition. The cavity was excited by the 
electron beam to investigate the HOMs. The HOMs were mea- 
sured with various conditions such as unloaded, critically-coupled, 
and overcoupled cavity to the waveguide. An rf cavity was also 
tested with and without various types of dampers. The HOM mea- 
surements were made with H-loops and E-probes. The spectral 
analysis of the HOMs is discussed and compared with both the 
bead-perturbation method and the computer calculation. 


30737 (ANL/XFD/CP-82877) A passive scheme for ID end 
correction. Vasserman, |.; Moog, E.R. Argonne National Lab., IL 
(United States). [1994]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940714-3: International meeting on synchrotron radiation 
instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94016378. Source: OSTI; NTIS; GPO Dep. 

A passive end correction scheme used on a prototype undulator 
is described. This scheme allows the integrated field requirements 
to be met at all gaps from 11.5 to 200 mm, with no active correc- 
tion. The main parameters that need to be adjusted are the strength 
of the end magnets and the height of the next to last poles. The 
first field integral remains constant over the entire gap range, to 
within 25 G-cm in the vertical direction and 50 G-cm in the horizon- 
tal direction. The second field integral remains constant to within 
10,000 G-cm*. Results of magnetic measurements are presented. 


30738 (BNL-49932) Low emittance lattices for electron 
storage rings revisited. Trbojevic, D.; Courant, E. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940618—49: 4. European particle accelerator 
conference, London (United Kingdom), 27 Jun - 1 jul 1994). Order 
Number DE94017302. Source: OSTI; NTIS; INIS; GPO Dep. 

Conditions for the lowest possible emittance of the lattice for 
electron storage rings are obtained by a simplified analytical ap- 
proach. Examples of electron storage lattices with minimum 
emittances are presented. A simple graphical presentation in the 
normalized dispersion space (Floquet's transformation) is used to 
illustrate the conditions and results. 


30739 (BNL-60619) Crystalline beams: The string. 
Haffmans, A.F.; Maletic, D.; Ruggiero, A.G. Brookhaven National 
Lab., Upton, NY (United States). 30 Apr 1994. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE94016806. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The authors study the possibility of storing a string of charged 
particles in a magnetic ring. They define the equilibrium configura- 
tion, and examine the confinement conditions. Subsequent, they 
derive the transfer matrix for motion through a drift, a quadrupole, 
and a dipole. They finally study the stability of the string as the 
space-charge force is increased. 


30740 (BNL-60642) RHIC warm-bore systems. Welch, K.M. 
Brookhaven National Lab., Upton, NY (United States). Jul 1994. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94016706. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Pressure profiles, in time, are calculated as a consequence of 
anticipated outgassing of various beam components (e.g., rf cavi- 
ties, etc.) and warm-bore beam pipes. Gold beam lifetimes and 
transverse beam emittance growth are given for calculated average 
pressures. Examples of undesirable warm-bore conditions are pre- 
sented such as contaminated experimental beam pipes and 
warm-bore magnets (i.e., DX). These examples may prove instruc- 
tive. The methods used in making these calculations are presented 
in Section 2. They are applicable to all linear systems. The calcula- 
tions given apply to the RHIC accelerator and more specifically to 
warm-bore regions of the machine. 


30741 (BUDKERINP-93-71) Computations of longitudinal 
electron dynamics in the recirculating CW RF accelerator- 
recuperator for the high average power FEL. Sokolov, A.S.; 
Vinokurov, N.A. AN SSSR, Novosibirsk (Russian Federation). Inst. 
Yadernoj Fiziki. 1993. 12p. (IYaF-93-71.). Order Number 
DE94634037. Source: OSTI!; NTIS (US Sales Only); INIS. 

The use of optimal longitudinal phase-energy motions conditions 
for bunched electrons in a recirculating RF accelerator gives the 
possibility to increase the final electron peak current and, corre- 
spondingly, the FEL gain. 2 refs. 


30742 (BUDKERINP-93-73) Experiments with ondulator ra- 
diation of a single electron. Pinayev, |.V. (and others); Popik, 
V.M.; Shaftan, T.V. AN SSSR, Novosibirsk (Russian Federation). 
Inst. Yadernoj Fiziki. 1993. 14p. (IYaF-93-73.). Order Number 
DE94636530. Source: OSTI; NTIS (US Sales Only); INIS. 

The experiments with ondulator radiation of a single electron on 
VEPP-3 optical klystron are discussed. 


30743 (DESY-94-085) An analysis of the long-term stabil- 
ity of the particle dynamics in hadron storage rings. Bruening, 
O.S. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many); Hamburg Univ. (Germany). Fachbereich 12 - Physik. May 
1994. 142p. Order Number DE94794102. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Expanding the existing models for the particle motion in a 
storage ring to include modulation effects with more than one fre- 
quency component, the thesis analyzes the particle diffusion due to 
the combined effect of non-linear fields and tune modulation. The 
diffusion mechanisms do not depend on the specific distribution of 
the non-linear fields along the stoarge ring. Thus, the thesis ana- 
lyzes the diffusion mechanisms first on a model structure for the 
storage ring and applies the results of this model analysis in a sec- 
ond step to the particle dynamics in existing storage rings. 
Summarizing the main aspects of non-linear dynamics, the work il- 
lustrates the limiting effect of a tune modulation with more than one 
frequency component on the dynamic aperture of the storage ring. 
In a second step, the presented work extends the stability analysis 
of the particle motion in a stoarge ring and estimates the diffusion 
rates well inside the dynamic aperture. For example, a particle dif- 
fusion well inside the dynamic aperture is caused by the combined 
effect of tune modulation and the non-linear beam-beam interaction 
during luminosity operation. The calculation of the drift and diffu- 
sion coefficients focuses on an application to the proton storage 
ring in HERA, where the proton beam lifetime drops considerably 
after the proton and electron beams are brought to collision. The 
analysis shows that the combined effect of slow and fast modula- 
tion frequencies leads to an increased emittance growth in the 
storage ring. In the proton storage ring of HERA the slow fre- 
quency components are caused by ground motion in the HERA 
tunnel and the fast frequency components by ripples in the power 
supplies. Taking the modulation frequencies and depths for the 
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slow tune modulation as fixed parameters, the thesis provides up- 
per limits for the modultion depths of a fast tune modulation which 
result in tolerable growth rates for the proton emittance. 


30744 (JAERI-M-94-055) A concept of a new undulator that 
will generate irrational higher harmonics in synchrotron radia- 
tion. Hashimoto, Shinya (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Sasaki, 
Shigemi. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994, 33p. Order Number DE94792660. Source: OSTI; NTIS; INIS. 

A preliminary consideration has been made on an undulator with 
magnetic poles quasi-periodically aligned along the path of electron 
beams to discriminate the rational higher harmonics of radiation 
that are harmful in some synchrotron radiation experiments. The 
harmonics with irrational ratios in energy generated by the undula- 
tor is never simultaneously reflected by a crystal monochromator in 
the same orientation. A combination of the new undulator and 
high-resolution crystal monochromator is expected to be very use- 
ful on beamlines of high energy radiation in which X-ray mirrors 
are useless because of too small critical angles of total reflection. 
Further, a possibility of manufacturing the new undulator has been 
discussed. (author). 


30745 (JAERI-M—94-078) Wall current monitor for SPring-8 
linac. Yanagida, Kenichi (JAERI-RIKEN SPring-8 Project Team, 
Tokyo (Japan)); Yamada, Kouji; Yokoyama, Minoru. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Jun 1994. 35p. (In Japan- 
ese). Order Number DE94792663. Source: OSTI; NTIS; INIS. 

A fast rise time, broad band width and wide dynamic range wall 
current monitor was developed for SPring-8 linac. The perfor- 
mances are a rise time of ~250ps, an effective impedance of 1.4Q 
(output of ~1.4V/A) and a bandwidth of 18kHz-2GHz. From a re- 
sult of examination using 40ns electron beam, a significant change 
of effective impedance was not observed when a peak current was 
changed up to 12A or when a beam was moved by 8mm in a vac- 
uum pipe. A circuit model that includes a core inductor loop was 
constructed. Using this model effective impedance and band width 
were calculated and compared to measured ones. They agreed 
very well except one part. In consequence the mechanism of wall 
current monitor can be explained by means of this model. (author). 


30746 (LBL-34957) Beam-beam tune shift and dynamical 
beta function in PEP-li. Furman, M.A. Lawrence Berkeley Lab., 
CA (United States). Jun 1994. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940618-75: 4. European particle accelerator conference, 
London (United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94018207. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the calculation of the beam-beam tune shift and dy- 
namical beta function for PEP-Il as a function of the fractional tune 
and the beam separation at the parasitic collision (PC) points. We 
do the calculation both for “typical” and for “pacman” bunches tak- 
ing into account all the PCs. 


30747 (LBL-35575) Performance of photon position moni 
tors and stability of undulator beams at the Advanced Light 
Source. Warwick, T.; Andresen, N.; Portmann, G.; Jackson, A. 
Lawrence Berkeley Lab., CA (United States). 15 Jul 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-940714-20: International 
meeting on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE94018055. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Position monitors are implemented in three undulator beamlines 
at the ALS. Their performance has been studied carefully on one 
of these lines and is reviewed. The monitors work as expected and 


show the ALS to be an exceptionally stable source of synchrotron 
radiation. 


30748 


(LBL-35577) A variable radius mirror for imaging 
the exit slit of an SGM undulator beamline at the ALS. War- 
wick, T. (Lawrence Berkeley Lab., CA (United States). Advanced 
Light Source); Howells, M.; Shlezinger, M. Lawrence Berkeley 
Lab., CA (United States). Jul 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940714—18: International meeting on synchrotron radiation 





instrumentation, Stony Brook, NY (United States), 18-22 Jul 1994). 
Order Number DE94018168. Source: OSTI; NTIS; INIS; GPO Dep. 

Bendable metal mirrors have been implemented in two SGM un- 
dulator beamlines at the ALS. A piezo-electric actuator is employed 
to deform the mirror to image the SGM exit slit which moves longi- 
tudinally in the beamline as the grating rotates. The design and 
performance of these mirrors is discussed. Computed deformations 
and slope errors are compared to those found during optical metrol- 
ogy. The soft x-ray spot size produced at the experiment is shown. 


30749 (UCRL-JC—117705) Test results of distributed fon 
pump designs for the PEP-il Asymmetric B-Factory collider. 
Calderon, M. (Lawrence Livermore National Lab., CA (United 
States)); Holdener, F.; Peterson, D. Lawrence Livermore National 
Lab., CA (United States); Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Jul 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48 ; AC03-76SF00515. (CONF-940618-35: 4. European 
particle accelerator conference, London (United Kingdom), 27 Jun - 
1 jul 1994). Order Number DE94016603. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The testing facility measurement methods and results of proto- 
type distributed ion pump (DIP) designs for the PEP-Il B-Factory 
High Energy Ring are presented. Two basic designs with 5- or 7- 
anode plates were tested at LLNL with penning cell sizes of 15, 
18, and 21 mm. Direct comparison of 5- and 7-plate anodes with 
18 mm holes shows increased pumping speed with the 7-plate de- 
sign. The 5-plate, 18 mm and 7-plate, 15 mm designs both gave 
an average pumping speed of 135 1/s/m at 1 x 107° Torr nitrogen 
base pressure in a varying 0.18 T peak B-field. Comparison of the 
three hole sizes indicates that cells smaller than the 15 mm tested 
can be efficiently used to obtain higher pumping speeds for the 
same anode plate sizes used. 
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30750 (INIS-AR-082) Requirements for the accreditation of 
a calibration laboratory. Palacios, T.A.; Peretti, M.M. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Gerencia 
de Desarrollo. 1993. 3p. (in Spanish). (CONF-9311167—: 21. meet- 
ing of the Argentine Association of Nuclear Technology, Mar del 
Plata (Argentina), 8-12 Nov 1993). Order Number DE94635325. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

CNEA's activity in calibration is recent but it has a significant 
development. To assure high quality results, activity must be sus- 
tained and improved from day to day. The calibrations laboratory 
was accredited before Laboratories Qualification Committee, thus 
adding reliability to its results and making it more competitive when 
compared to other laboratories not accredited. Among other 
services given are supervision and follow up of calibrations in labo- 
ratories, participation in interlaboratory assays together with other 
calibration laboratories and assessments on calibration aspects of 
measuring equipment. (author). 
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Refer also to citation(s) 29453, 29467, 29470, 29471, 29480, 
29496, 29581, 30238, 30430, 30464, 30470, 30634, 30692, 30697, 
30801, 30861, 30989, 31110, 31111, 31112, 31113, 31184, 31200, 
31504, 31599, 31637, 31743, 31906 


30751 (ANL-HEP-CP-94-43) New shower maximum trigger 
for electrons and photons at CDF. Amidei, D. (Michigan Univ., 
Ann Arbor, Mi (United States). Randall Lab. of Physics); Burkett, 
K.; Gerdes, D.; Miao, C.; Wolinski, D.; Byrum, K.; Dawson, J,; 
Noduiman, L.; Wicklund, A.B. Argonne National Lab., IL (United 
States). 28 Jul 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940816— 
3: Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE94018376. Source: OSTI; NTIS; INIS; GPO Dep. 
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For the 1994 Tevatron collider run, CDF has upgraded the elec- 
tron and photo trigger hardware to make use of shower position 
and size information from the central shower maximum detector. 
For electrons, the upgrade has resulted in a 50% reduction in 
backgrounds while retaining approximately 90% of the signal. The 
new trigger also eliminates the background to photon triggers from 
single-phototube spikes. 


30752 (ANL-HEP-TR-94-48) Argonne mechanical design 
proposal for the ATLAS hadron calorimeter. Hill, N.F. Argonne 
National Lab., IL (United States). High Energy Physics Div. 21 Jun 
1994. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94018382. Source: OSTI; NTIS; INIS; GPO Dep. 

The uniqueness of the Argonne design is given here: (1) by 
overlapping the spacer plates the compression load is carried 
through the module without affecting the scintillator slots; (2) flat 
thin straps are used in place of tie rods; (3) a supermodule is con- 
structed of six 1 meter modules; (4) it is not necessary to drill holes 
through the scintillator; (5) absorber structure can be assembled in- 
dependent of scintillator; (6) straps provide better load distribution 
across the plates; and (7) this design, as currently drawn, does not 
include internal sourcing, but does not preclude it being used. 


30753 (BNL-49948) Performance of the GEM electromag- 
netic calorimeter. Hong Ma. Brookhaven National Lab., Upton, 
NY (United States). 25 Jun 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9309166-5: 4. international conference on calorimetry in 
high-energy physics, Elba (Italy), 19-25 Sep 1993). Order Number 
DE94017011. Source: OSTI; NTIS; INIS; GPO Dep. 

The GEM EM calorimeter is optimized for the best energy, posi- 
tion, angular resolution and jet rejection. The detailed simulation 
results are presented. in the barrel with LKr, an energy resolution 
of about 6%/,/60.4%, pointing resolution of 40mrad/,/E + 
0.5mrad, and jet rejection of a factor of 5 are expected. 


30754 (BNL-60273) Elevated temperature annealing of the 
neutron induced leakage current and corresponding defect 
levels in low and high resistivity silicon detectors. Eremin, V. 
(A.F. loffe Physico-Technical Institute of Academy of Sciences of 
Russia, St. Petersburg, (Russian Federation)); Ivanov, A.; Verbit- 
skaya, E.; Li, Z.; Kraner, H.W. Brookhaven National Lab., Upton, 
NY (United States). Mar 1994. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-941061-3: Nuclear science symposium: medical imaging 
conference, Norfolk, VA (United States), 30 Oct - 5 nov 1994). Or- 
der Number DE94013538. Source: OSTI; NTIS; INIS; GPO Dep. 

The leakage current (!_) annealing at the elevated temperatures 
and the corresponding changes of the DLTS spectra of defects for 
fast neutron irradiated Silicon detectors, fabricated on high (4-6 
kQ-cm), moderate (0.5—1.0 kQ-cm), and low(<100 Q-cm) resistivity 
silicon material, have been investigated. For all the resistivities, 
three annealing stages have been observed: (1) The transforma- 
tion of carbon related defects at 72°C; (2) slight decrease of the 
peak E. — 0.4 eV at 150°C; and (3) significant decrease of the 
peak E, — 0.4 eV at 350°C. The leakage current has been found 
to decrease monotonously in the temperature range of 20-150°C. 
A sharp decrease of |, was observed at 350 °C due to the anneal- 
ing of the V-V- center for heavily irradiated detectors, whereas |, 
showed a slight saturation tendency for detectors irradiated to low 
neutron fluence. The V-V~— center has been found to be dominant 
in the formation of the E, — 0.4 eV peak and in the annealing of 
the leakage current. For low resistivity detectors, an anneal at 
72°C was needed to stimulate the decrease of the effective impu- 
rity concentration (Neq) of the detectors irradiated by high neutron 
fluence (1-2) x 10'* n/cm?. In addition, low resistivity detectors 
have been found to be tolerant in terms of N.q stability to the 
350°C anneal, favorable to the recovery of |, after irradiation with 
high neutron fluence. 


30755 (BNL-60274) Experimental comparisons among 
various models for the reverse annealing of the effective con- 
centration of ionized space charges (N,) of neutron irradiated 
silicon detectors. Li, Zheng. Brookhaven National Lab., Upton, 
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NY (United States). Mar 1994. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-941061-—1: Nuclear science symposium: medical imaging 
conference, Norfolk, VA (United States), 30 Oct - 5 nov 1994). Or- 
der Number DE94012618. Source: OSTI; NTIS; GPO Dep. 
Experimental data of the reverse annealing of the effective con- 
centration of ionized space charges (No#, also called effective 
doping or impurity concentration) of neutron irradiated high resistiv- 
ity silicon detectors has been compared with various models: 
compensation model (first order), cluster model of the first order, 
neutral to acceptor model (first order), and cluster model of the 
second order. Detectors irradiated to various neutron fluences have 
been annealed at 80°C for up to 17 hours to reach the saturation 
of the first apparent stage of the N.# reverse anneal, which is 
equivalent of about one year of room temperature (RT) anneal. 
The anneal time constant, defined as the time at half saturation 
Ty has been found virtually a constant (~140 minutes + 14%) for 


detectors irradiated to fluences ranging from 8.2 x 10'* n/cm? to 
3.2 x 10'S n/cm?, which is characteristic of the first order process. 
The least square fit of the data to the first order models has shown 
a time constant of 221.7 minutes with 14% error and that to the 
second order model has shown a k constant of 7.3 x 10-5 s—" 
with 37% error. The best fit, however, is a first order fit with two 
time constants: a short one (~44 minutes + 25%) with a small 
amplitude and a longer one (~290 minutes + 12%) with almost 
five times as larger amplitude, suggesting that even for the appar- 
ent first stage of the N.q reverse anneal, there may be two stages. 
There is also evidence that even after the apparent first stage an- 
neal, there is at least another stage which is showing up in higher 
temperature anneal (150°C). 


30756 (CEA-CONF—-11690) A new and efficient transient 
noise analysis technique for simulation of CCD image sensors 
or particle detectors. Boicato, P. (ANACAD Computer Systems, 
38 - Meylan (France)); Tawfik, M.S.; Jarron, P.; Poujois, R. CEA 
Centre d’Etudes de Grenoble, 38 (France). Direction des Technolo- 
gies Avancees. 1993. 4p. (CONF-9305369-: CICC’93: Custom 
integrated circuit conference, San Diego, CA (United States), May 
1993). Order Number DE94634132. Source: OSTI; NTIS (US 
Sales Only); INIS. 

CCD image sensors or switched capacitor circuits used for parti- 
cle detectors have a certain noise level affecting the resolution of 
the detector. A new noise simulation technique for these devices is 
presented that has been implemented in the circuit simulator 
ELDO. The approach is particularly useful for noise simulation in 
analog sampling circuits. Comparison between simulations and ex- 
perimental results has been made and is shown for a 1.5 » CMOS 
current mode amplifier designed for high-rate particle detectors. 
(R.P.) 5 refs., 7 figs. 


30757 (CRN-93-22, pp. 21-37) DEMON: Modular Neutron 
Detector. Guillaume, G. (Strasbourg-1 Univ., 67 (France). Cen- 
tre de Recherches Nucleaires). French-Belgian Collaboration. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1993. (CONF-9305336—: Workshop on open problems in heavy ion 
reaction dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

DEMON is a liquid scintillator neutron multidetector devoted to 
study particular aspects of the dynamics of heavy-ion reactions. 
The problems of measuring neutron energy spectra, angular distri- 
butions and neutron multiplicities are described. Efficiency 
measurements, time-of-flight measurements and the experimental 
programme of the detector are presented. The document consists 


of transparencies presented at the workshop, text is missing. (K.A.) 
12 figs. 


30758 (DESY—94-049) The Lake Baikal telescope NT-36: A 
first deep underwater multistring array. Belolaptikov, |.A.; 
Bezrukov, L.B.; Borisovets, B.A.; Budnev, N.M.; Chensky, A.G.; 
Djilkibaev, Zh.A.M.; Dobrynin, V.I.; Domogatsky, G.V.; Donskych, 
L.A.; Doroshenko, A.A.; Fialkovsky, S.V.; Gress, O.A.; Golikov, 
AN.; Heller, R.; Heukenkamp, H.; Kabikov, VBaikal Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
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Inst. fuer Hochenergiephysik. Mar 1994. 23p. (CONF-9310330-: 3. 
NESTOR international conference, Pylos (Greece), 19-21 Oct 
1993; BAIKAL—93-15). Order Number DE94794100. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Since April 13th, 1993 the underwater Cherenkov telescope 
NT-36 consisting of 36 photomultipliers attached to 3 strings, is op- 
erated in lake Baikal. We describe this first stationary underwater 
muttistring array and present results from the first months of opera- 
tion. (orig.) 


30759 (DESY—94-050) Track reconstruction and _ back- 
ground rejection in the BAIKAL neutrino telescope. 
Belolaptikov, |.A. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Djilkibaev, J.A.M.; Klimushin, S.1.; Krabi, J. BAIKAL 
Collaboration. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Mar 1994. 19p. (CONF-9310330—-: 3. NESTOR 
international conference, Pylos (Greece), 19-21 Oct 1993; 
BAIKAL-93-16). Order Number DE94794129. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We describe procedures for reconstructing muon tracks in the 
BAIKAL Neutrino Telescope, including filtering out badly recon- 
structed events. Special attention is paid to rejecting those 
downward going muons which fake upward going muons from neu- 
trino interactions. It is shown that a suppression factor of 10° - 
necessary to operate an underwater neutrino telescope at 1100 m 
depth - can be achieved with an array consisting of 200 photomul- 
tipliers. We present first results from NT-36, an array of 36 PMTs 
deployed in April 1993. We observe satisfactory agreement 
between Monte Carlo results and experimental data, providing con- 
fidence that our simultions of the full detector are indeed realistic. 
(orig.) 


30760 (DOE/ER/40795—1) Silicon drift chamber studies for 
the RHIC STAR experiment: Progress report, June 1, 1993— 
April 30, 1994. Humanic, T.J. Ohio State Univ., Columbus, OH 
(United States). Dept. of Physics. [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
93ER40795. Order Number DE94017743. Source: OSTI; NTIS; 
GPO Dep. 

In the last year, the OSU group has made progress in all three 
of the areas in which we have taken our main responsibility for the 
SVT: (A) design of STAR SDC prototypes, (B) detector testing and 
radiation damage studies and (C) Monte Carlo studies to determin- 
ing the feasibility of using the SVT for boson interferometry 
measurements. These three areas will now be discussed in this re- 
port. 


30761 (EUR-14927, pp. 33-43) Development of high sensi- 
tivity spectrometric alpha emitter detector for use _ in 
monitoring of environment and radio protection. Franconi, C. 
(Rome Univ. 2 (italy). Dipt. di Medicina Interna). Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi6-302. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The aim of the project was to design and construct a prototype 
of a reliable high sensitivity alpha particle detector which will com- 
plement solid state track detectors in applications which require 
superior energy resolution and in which the need for etching is in- 
appropriate. A multiwire proportional chamber of alpha particles 
was developed that is adaptable for samples deposited onto carri- 
ers or introduced in a gaseous form. The final report covers in fact 
the whole duration of the project with a particular attention to the 
work done during the last year. (R.P.) 7 refs., 8 figs. 


30762 (EUR-14927, pp. 83-102) Study and development of 
an individual electronic neutron dosemeter. Vareille, J.C. (Limo- 
ges Univ., 87 (France)); Tommasino, L.; Barthe, J.; Moreno, F. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi7-020. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Also published in DE, FR. 





This research proposal concerns the study and development of 
an individual electronic dosemeter working as a real time doseme- 
ter. The aim is to obtain a macroelectronic dosemeter which will be 
compared with optimized H.E.C.E., E.C.E. and C.E. track etch 
dosemeters. Objectives and results of the five contributions to the 
project for the reporting period are presented. (R.P.) 14 refs., 13 
figs., 3 tabs. 


30763 (EUR-14927, pp. 103-112) Use of the variance- 
covariance method in radiation protection. Kellerer, A.M. 
(Muenchen Univ. (Germany)); Jessen, K.A. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1993. Contract 
Bi7-025. In Adiation protection. Progress report 1990-91. 1571p. 
Order Number DE94633834. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in DE, FR. 

The application of the variance-covariance method in dosimetry 
is investigated which permits the determination of dose averaged 
lineal energy in time varying radiation fields. In the further develop- 
ment of the variance-covariance method are, presently, focused on 
the rather difficult case of pulsed radiations at high dose rates, as 
they occur in x-ray diagnostics and in radiation therapy with linear 
accelerators. Objectives and results of three contributions to the 
project for the reporting period are presented. (R.P.) 2 refs., 4 figs. 


30764 (EUR-14927, pp. 113-127) The measurement of envi- 
ronmental gamma doses. Botter-Jensen, L. (Risoe National Lab., 
Roskilde (Denmark)); Martinez, D. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi7-027. 
In Radiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of the project is mainly to determine and analyse the re- 
sponse of different active doserate meters and passive integrating 
TL dosemeters for measuring the environmental background pho- 
ton radiation, and to establish reference calibration procedures to 
enable an international intercomparison of measuring results. In- 
strument/dosemeter calibration methods include free-field and 
shadow-shield calibrations using certificated gamma sources. The 
determination of instrument/dosemeter linearity, angle-and temper- 
ature dependence and inherent background are performed in the 
new low-level measurement laboratory at 925 m depth in the Asse 
saltmine facility. Environmental monitoring with integrating TL 
dosemeters are improved by introducing a new-developed evalua- 
tion method based on numerical analysis of the glow curves. 
Results of three contributions of the project for the reporting period 
are presented. (R.P.) 1 ref., 9 figs., 2 tabs. 


30765 (EUR-14927, pp. 129-141) Dosimetry of beta and 
low-energy photon radiation using extrapolation chambers 
and thin solid state dosemeters. Christensen, P. (Risoe National 
Lab., Roskilde (Denmark)); Chartier, J.L.; Herbaut; Francis, T.M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi7-028. in Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Objectives of the project are to develop standardized calibration 
facilities and measurement procedures for the dosimetry of weakly 
penetrating radiations with a view to establishing a more consistent 
and reproducible dosimetric practice throughout the EEC countries. 
The details of the project are identified, and the four objectives and 


results of the present reporting period are presented. (R.P.) 16 
refs., 1 fig., 6 tabs. 


30766 (EUR-14927, pp. 143-158) Development and applica- 
tion of different types of dose equivalent meters in neutron 
and mixed radiation fields. Grillmaier, R.E. (Saarlandes Univ. 
(Germany)); Brede, H.J.; Zoetelief, J.; Schmitz, Th. Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi7-030. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Also published in DE, FR. 
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Global objectives of the project are to develop different types of 
detectors for the measurement of dose equivalent in neutron- 
photon fields. The methods used include low pressure 


tissue-equivalent proportional counters and high pressure ionization 
chambers as area monitors, and a semiconductor type detector as 
individual dosemeter. The technical development of these instru- 
ments will be combined with the experimental and theoretical 
investigations required to improve their performance. The objec- 
tives and results of the five contributions for the present reporting 
period are discussed in detail. (R.P.) 19 refs., 7 figs., 1 tab. 


30767 (INIS-BR-3407) Development of the in vivo 
measurement system of bone mineral content using monoen- 
ergetic gamma rays. Nardocci, A.C. Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. Aug 1990. 70p. (in Portuguese). Order 
Number DE94636612. Source: OSTI; NTIS (US Sales Only); INIS. 

A system, developed for in vivo measurement of bone mineral 
content (BMC) using monoenergetic gamma-rays of 241 Am, is de- 
scribed. It presents a discussion of the theoretical and practical 
aspects of the technique, with details of acquisition and data pro- 
cessing and also discusses the calibration procedure used. The 
results obtained with in vivo measurements are presented and 
BMC values of clinically normal subjects and chronic renal patients 
are compared. (author). 


30768 (INIS-mf-13903, pp. 5) Growth and characterization 
of CdTe and CdZnTe crystals. Feldstein, H. (Israel Atomic Energy 
Commission, Yavne (Israel). Soreq Nuclear Research Center). Is- 
rael Association for Crystal Growth, Rehovot (israel). Nov 1993. 
56p. (CONF-9311228—: 1993 annual conference of the Israel asso- 
ciation for crystal growth, Rehovot (israel), 16 Nov 1993). In The 
1993 annual conference of the Israeli association for crystal 
growth: Program and abstracts. Order Number DE94633510. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CADMIUM TELLURIDES/crystal growth; 
BRIDGMAN METHOD 


30769 (INIS-mf-13963, pp. 29) Multiparameter system for 
nuclear measurements based on PC-CAMAC. Morhac, M. 
(Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav); 
Turzo, |.; Kristiak, J. Slovenska Akademia Vied, Bratislava (Slo- 
vakia). Fyzikalny Ustav; Karlova Univ., Prague (Czech Republic). 
Nuclear Center; Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); Union of Slovak Mathematicians and Physicists, 
Bratislava (Slovakia). Physical Section. 6 Jun 1994. 45p. (CONF- 
9306360—: 2. international conference on dynamical aspects of 
nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). In Second 
international conference on dynamical aspects of nuclear fission. 
Programme and abstracts. Order Number DE94634130. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. CAMAC SYSTEM/data acquisition 
systems; MULTI-PARAMETER ANALYSIS/camac system; ANNIHI- 
LATION; COINCIDENCE METHODS; DATA PROCESSING; 
GAMMA DETECTION; MICROCOMPUTERS; POSITRONS 


30770 (INIS-mf-13963, pp. 35) Investigation of fission dy- 
namics of hot nuclei at HENDES 4z-array. Rubchenya, V.A. 
(V.G. Khlopin Radium Institute, St. Petersburg (Russian Federa- 
tion)). Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny 
Ustav; Karlova Univ., Prague (Czech Republic). Nuclear Center; 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
Union of Slovak Mathematicians and Physicists, Bratislava (Slo- 
vakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. 
international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). In Second international 
conference on dynamical aspects of nuclear fission. Programme 
and abstracts. Order Number DE94634130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FISSION NEUTRONS/liquid scintillation 
detectors; TERNARY FISSION/geiger-mueller counters; DATA AC- 
QUISITION SYSTEMS; FISSION FRAGMENT DETECTION; 
HEAVY ION FUSION REACTIONS; MULTIPLICITY 


30771 (JAERI-M-—93-228, pp. 959-966) Neutron spin echo 
spectrometer at JRR-3M. Takeda, Takayoshi (Hiroshima Univ. 
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(Japan). Faculty of Integrated Arts and Sciences); Komura, Shige- 
hiro; Seto, Hideki; Nagai, Michihiro; Kobayashi, Hideki; Yokoi, Eiji; 
Ebisawa, Tooru; Tasaki, Seiji. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1993. (CONF-9303258-: 5. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 10-12 
Mar 1993; JAERI-CONF-2). In Proceedings of the fifth international 
symposium on advanced nuclear energy research: Neutrons as 
microscopic probes. 1101p. Order Number DE94748692. Source: 
OSTI; NTIS; INIS. 

We have designed and have been constructing at Cp. cold 
neutron guide port of JRR-3M, JAERI, a neutron spin echo spec- 
trometer (NSE) which is equipped with two optimized magnets for 
neutron spin precession, a position sensitive detector (PSD), a 
converging polarizer and a wide area analyzer. The dynamic range 
of scattering vector Q covers from 0.01 A-' to 0.3 A-' and that of 
energy E from 30neV to 0.imeV. This spectrometer makes it pos- 
sible to study a mesoscopic spatial structure of the order of 
1-100nm combined with a nanosecond temporal structure of the or- 
der of 0.1-100ns corresponding to dynamical behavior of large 
molecules such as polymer. A test experiment shows that the ho- 
mogeneity condition of the precession magnet is loosened by 
means of PSD. (author). 


30772 (JAERI-M-94-010) Electronics and pulse counting 
error of position sensitive fission counters with a transmis- 
sion delay line structure. Yamagishi, Hideshi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Feb 1994. 18p. (In Japanese). Order Number DE94792433. 
Source: OSTI; NTIS; INIS. 

A new Position Sensitive Fission Counter (PSFC) had been pro- 
posed for measurement of neutron flux distribution in a reactor. It 
was designed with the electrode structure as a pulse delay line to 
give a high position sensitivity. The result of study has been re- 
ported. A composition of electronics was designed for a neutron 
measuring system with the PSFC. Each error of pulse counting 
due to the PSFC and the electronics was studied. It was found that 
a pulse delay device was useful to simplify the electronics in con- 
struction and for the neutron measurement at a high pulse 
counting rate on real time. The delay device has the same delay 
time as the PSFC. It was clear that the pulse counting error due to 
the PSFC was smaller than that of the electronics. The error due 
to the PSFC was less than 2% even if in a neutron measurement 
condition at pulse counting rate of 10° cps. (author). 


30773 (JINR-E—1-94-66) Possibility of the SDC central 
calorimeter in situ calibration using p + p — W(ev) + X and p 
+p — Z(ete-) + jet interactions. Budagov, J.A. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems); Glagolev, V.V.; Li, W.; Siegrist, J. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems. 
1994. 10p. Order Number DE94635369. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The possibility of the SDC central e.m. calorimeter calibration in 
situ is considered. It is supposed that the calibration will be done 
by means of the isolated electrons from W — ev and Z — ete 
decays and the momenta of these electrons should be measured 
in the tracker. The production of W, Z bosons in the pp-interactions 
at /S = 40 TeV was simulated by PYTHIA and JETSET programs. 
Simulation shows that such calibration will take at least one-week 
period for the region —1— < 2.5. We propose a method of the 
e.m. calorimeter calibration. It is possible to calibrate the hadron 
calorimeter in situ after the e.m. calorimeter calibration. For the re- 
actions p + p — Z°(e+e—) + jet we could reconstruct Z° momentum 
(via Z° — e*+e- mode) with the e.m. calorimeter. Then the balance 
of the transverse momentum will be used to obtain the jet momen- 
tum and thus to calibrate calorimeter. Simulation shows that such 
calibration will take about two-month period. 4 refs., 7 figs., 1 tab. 


30774 


(JINR-E-1-94-67) Detailed GEANT description of the 
SDC central calorimeters. Glagolev, V.V. (Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Problems); 
Schmid, D.; Siegrist, J.; Takashima, M.; Turcotte, M.; Li, W. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 


Nuclear Problems. 1994. 11p. Order 


Number 
Source: OSTI; NTIS (US Sales Only); INIS. 


DE94635370. 
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This article represents the very detailed simulation model of the 
SDC central calorimeters and some results which were obtained 
using that model. The central calorimeters structure was coded on 
the GEANT 3.15 base in the frame of the SDCSIM environment. 
The SDCSIM is the general shell for simulation of the SDC set-up. 
The calorimeters geometry has been coded according to the FNAL 
and ANL engineering drawings and engineering data file. SDC 
central calorimeters detailed description is extremely useful for dif- 
ferent simulation tasks, for fast simulation program parameters 
tuning, for different geometry especially studying (local response 
nonuniformity from bulkheads in the e.m. calorimeter and from coil 
supports and many others) and for the interpretation of the experi- 
mental data from the calorimeters. This simulation model is very 
useful for tasks of the test beam modules calorimeter calibration 
and for calorimeter in situ calibration. 3 refs., 8 figs. 


30775 (JINR-E—13-94-97) Usage of shape of signal from 
liquid ionization chamber for rejection delta electrons and 
multiple measurement of dE/d x. Kulinich, P.A. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1994. 19p. Order Number DE94636609. Source: OST]; 
NTIS (US Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods. 

The results of numerical simulation of separation of different 
kinds of charged particles with G < 0.9 in the uniform ionization 
liquid medium chamber with a drift time of few microseconds is de- 
scribed. A waveform of the preamplifier output signal connected to 
a thick gap (L> 2 cm) ionization liquid medium chamber is pro- 
posed to be used for rejection of energetic delta electrons and for 
few measurements of dE/d x inside one gap. Possibility of separat- 
ing x- and k-mesons at the level of 2 o in a 4 cm L Kr medium 
chamber in the momentum range (0.5 N - 0.8) GeV/c is shown. 15 
refs.; 13 figs.; 3 tabs. (author). 


30776 (JINR-E—15-94-64) The kinematic separator VAS- 
SILISSA - performance and experimental results. Eremin, A.V. 
(and others); Andreev, A.N.; Bogdanov, D.D. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
1994. 22p. Order Number DE94635365. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods in Physics Re- 
search. Section A, Accelerators, Spectrometers, Detectors and 
Associated Equipment. 

For the last five years the kinematic separator VASSILISSA [1,2] 
has been used for investigations of neutron deficient evaporation 
residues (ER) produced in heavy ion fusion reactions. In the 
course of this work optimization of the ion-optical and other sys- 
tems of the separator including improvements of the focal plane 
detector system have been made. As a result, the separation effi- 
ciency values ranging from 3 to 30% were achieved for ER’s 
produced in the reactions with heavy ions ranging from 1® O to ” 
Ar. The suppression factors > 1019 for the full energy beam parti- 
cles and > 10* for multinucleon transfer reaction products were 
achieved. The results of the performed experiments are briefly pre- 
sented. 39 refs., 9 figs., 6 tab. 


30777 (JINR-R—10-94-86) The automatic system for 
adjustment and control of proportional chambers in E-225 ex- 
periment at Saturne Il accelerator. Kalinnikov, V.A. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1994. 12p. (In Russian). Order Number DE94636610. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pribory i Tekhnika Ehksperimenta. 

The automatic system for control of the proportional chambers in 
E-225 experiment is described. The system provides a fast check 
up and adjustment of the proportional chambers registration elec- 
tronics and the full test of the chambers with external source 
signal. It is based on P C/AT 386 computer and contains the con- 
troller for data readout from proportional chambers, the program 
controlled signals block, the communication controller of CAMAC 
interface with P C/AT computer. 3 refs.; 10 figs. (author). 


30778 (JINR-R-10-94-87) RTOF - correlator based on digj- 
tal signal processor TMS 320 C 25 for the high resolution 
Fourier diffractometer. Butenko, V.A. (Joint inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Neutron Physics); 





Drozdov, V.A.; Kirilov, A.S.; Novozhilov, V.E.; Ostrovnoj, A.1.; 
Prikhod’ko, V.I.; Rezaev, V.E.; Sudek, J.; Krushinski, D. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Neu- 
tron Physics. 1994. 14p. (In Russian). Order Number DE94636602. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The DSP - TMS 320 C 25 based correlation analyzer for the 
high resolution Fourier diffractometer (HRFD) at a pulsed neutron 
source is described. A test experiment for measuring spectra from 
a sample on the HRFD diffractometer at the IBR-2 pulsed reactor 
is reported. The proposed correlation analyzer for 8000 channels is 
based on three DSP - P C boards and thus will cost ten times less 
and will be essentially smaller in size than the RTOF correlation 


parallel type which is now operating on the HRFD. 10 refs. 4 figs. 
(author). 


30779 (JINR-R—10-94-91) The system for experiments’ au- 
tomation on high resolution Fourier diffractometer. Balagurov, 
D.A. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Neutron Physics); Bogdzel’, A.A.; Zhironkin, G.F. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1994. 14p. (in Russian). Order Number 
DE94636603. Source: OSTI; NTIS (US Sales Only); INIS. 

The organization and performance of the data acquisition and 
control system for the high resolution Fourier diffractometer are 
described. Characteristics of the detectors which are used, elec- 
tronics for the high and low resolution spectra accumulation, 
functional possibilities of the controlled by the computer equipment 
of the diffractometer (furnace, refrigerator, goniometer, moveable 
platforms) are presented. The description of the control software 
for the system and experiment performance as well as the descrip- 
tion of the special software for the data visualization, preliminary 
processing and analysis are done. 11 refs.; 5 figs.(author). 


30780 (JINR-R-13-94-73) A VME based accumulation, 
control and supervising system for the for the NSHR spec- 
trometer. Zen En Ken; Isakov, N.I.; Kirilov, A.S.; Korobchenko, 
M.L.; Ostrovnoj, A.I.; Rezaev, V.E.; Sirotin, A.P.; Heinitz, J. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Neutron Physics. 1994. 18p. (in Russian). Order Number 
DE94636604. Source: OSTI; NTIS (US Sales Only); INIS. 

An automation system for the neutron spectrometer with high 
resolution based on a modular VME computer is presented. The 
main electronic parts of the system described are: a time-of-flight 
accumulation system with 16384 time channels for 32 detectors, a 
four-channel step motor control module and monitoring hardware to 
supervise the experimental conditions. The main problems of soft- 
ware development under OS9 operating system and the usage of 
X11 tools are considered. 15 refs.; 7 figs. (author). 


30781 (JINR-R—-13-94-76) Programming CAMAC and VME 
blocks for control and monitoring parameters of experimental 
units at the reactors IBR-30 and IBR-2. Ostrovnoj, A.1.; 
Petukhova, T.B.; Roganov, A.B.; Sirotin, A.P.; Tishin, A.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Neutron Physics. 1994. 15p. (In Russian). Order Number 
DE94636605. Source: OSTI; NTIS (US Sales Only); INIS. 

The controllers reported were developed for CAMAC and VME 
measuring systems. These controllers provide the programmed se- 
lection of ranges, error correction, averaging and determination of 
reliable readings, search for the values of the proportional, integral 
and derivative control. The block of control and monitoring informa- 
tion, parameters of controllers is represented by the text file of IBM 
P C/AT or VME system. The controllers reported may be used not 
only for the temperature control, but for control and monitoring of 
other parameters at the experimental unit. The controllers ensure 
stabilization and dynamic control of temperature with the given 
value of temperature velocity. 4 refs.; 4 figs. (author). 


30782 (JINR-R-13-94-77) The control and monitoring 
system of IMU-2 pulse magnetic set-up of the SNIM-2 spec- 
trometer for research with rectangular pulses of magnetic 
field. Georgiev, D.; Nitts, V.V.; Roganov, A.B.; Sirotin, A.P. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Neutron Physics. 1994. 6p. (In Russian). Order Number 
DE94636606. Source: OSTI; NTIS (US Sales Only); INIS. 
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The block reported for control and monitoring of the IMU-2 of the 
SNIM-2 spectrometer for research with rectangular pulses of the 
magnetic field is based on the action system for research with 
sinusoidal pulses of the magnetic field. This block controls two ca- 
pacitor batteries, ensuring superposition of rectangular pulses on 
sinusoidal pulse of the magnetic field. All the control and monitor- 
ing problems are solved without personal computer which does not 
serve as an element of negative feedback of the IMU-2. This con- 
trol and monitoring system improves the reliability of the IMU-2 
operation, provides the possibility of monitoring during the setup 
operation. 8 refs.; 2 figs. (author). 


30783 (JINR-R—13-94-78) Development of spectrometric 
system for automation of multiparameter measurements with 
hardware data sorting 'Romashka’. Georgiev, G.P.; Kostina, 
A.A.; Ostrovnoj, A.l.; Petukhova, T.B.; Sirotin, A.P.; Tishin, V.G. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1994. 10p. (In Russian). Order Number 
DE94636607. Source: OSTI; NTIS (US Sales Only); INIS. 

The system based on personal computer IBM P C/AT and 
CAMAC equipment for multiparameter measurement on the spec- 
trometric multidetector set-up 'Romashka’ is described. The system 
allows to perform three-dimensional analysis with registration of 
time, amplitude, detector number or number of coincidence at the 
same time. Two units of digital data selection are used for regis- 
tered data decreasing. Data accumulation takes place in the 
memory unit with capacity of 256K 16-bits words. Besides the main 
channel of three-dimensional data accumulation there are two 
autonomous one-dimensional data acquisition channels, each con- 
sisting of time coder and memory unit with capacity of 4 K 16-bits 
words, and one channel, consisting of time coder and coder of de- 
tector number for 8 detectors. Software was implemented using 
Pascal language in M S DOS system. The software allows to con- 
trol experiments through interactive and automatic regime of 
fulfilling. 6 refs.; 4 figs. (author). 


30784 (JINR-R-13-94-124) The proportional chambers of 
the EXCHARM spectrometer with a size of the effective area of 
2x1 m2. Aleev, A.N. (and others); Aref'ev, V.A.; Balandin, V.P. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 18p. (in Russian). Order Number DE94636611. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pribory i Tekhnika Ehksperimenta. 

Construction and detection electronics apparatus of three- 
dimensional proportional chamber with a size of effective area of 
2-1 m? and a step of signal wires of 2 mm, are described. The 
characteristics of the chamber operating in spectrometer EX- 
CHARM at the Serpukhov accelerator, are presented. An efficiency 
of charged particle detection of 98% has been achieved with gas 
mixture Ar + 20% C4 Hip + 3% C4 H7 OH + 0.3% C Fy Br. The 
curve of the efficiency dependence on high voltage has a plateau 
of 350 V. The spatial resolution chamber is from 0.69 to 0.75 mm 
depending on the hit angle of the charged particles at the coordi- 
nate planes. 7 refs.; 11 figs. (author). 


30785 (JINR-R-15-94-54) On the reduction of Compton- 
underlayer in gamma spectroscopy of fission fragments in the 
neutron beam at the IBR-30 reactor. Gundorin, N.A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Neu- 
tron Physics. 1994. 11p. (in Russian). Order Number DE94636608. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Efficiency of gamma-spectroscopy method in investigation nu- 
clear fission depends on the parameters of a spectrometer and the 
quality of a measured spectrum. Perfection of spectrum by reduc- 
ing the Compton underlay with the help of an ‘active’ shielding of 
the Ge detector is doubtful due to unfavorable background condi- 
tions of the neutron beam. Nevertheless, that way of spectrum 
improvement was tested with the results reported in this paper. 
With a model spectrometer with incomplete ‘active’ and complex 
‘passive’ shielding the reduction coefficient was measured in the 
energy region from 171 to 367 keV to be K,.g = 2.6 + 0.2. With 
the spectrometer’s size and construction being optimized the re- 
duction could be over 90%. Modification of the spectrometer by 
using a high quality n-H P Ge detector and a fast electronic sys- 
tem, will allow measurement of much more gammaz-lines with the 
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intensity precision of 1-3%. Thus the efficiency of gamma spec- 
troscopy method will be increased essentially. 


30786 (KEK-PROC—93-15, pp. 1-4) Simulation of random 
coincidence effect in +-probe for intracavity use. Hayashi, 
Yoshi-haru (Tohoku Univ., Sendai (Japan). Cyclotron and Radioiso- 
tope Center). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1993. (In Japanese). (CONF-9307170-: 3. 
EGS4 users’ meeting in Japan, Tsukuba (Japan), 26-28 Jul 1993). 
In Proceedings of the third EGS4 users’ meeting in Japan. 134p. 
Order Number DE94753220. Source: OSTI; NTIS; INIS. 

We are developing a +-ray endoscope for detecting gamma-rays 
emitted from radionuclide accumulated in tumor. This endoscope 
counts gamma-rays in random coincidence mode using two minia- 
ture CWO detectors for improving tumor localization. The random 
coincidence is the event which two gamma rays produce pulses in 
both detectors simultaneously. The characteristics of the y-ray en- 
doscope using random coincidence mode would be estimated with 
the EGS4 code by using the technique that each history number is 
replaced by the time interval. (author). 


30787 (KEK-PROC-—93-15, pp. 54-57) Conceptual design of 
& magnetic pair spectrometer for fusion +-ray detection. Ha- 
rano, H. (Tokyo Univ. (Japan). Faculty of Engineering); Iguchi, T.; 
Nakazawa, M. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1993. (in Japanese). (CONF-9307170-: 3. 
EGS4 users’ meeting in Japan, Tsukuba (Japan), 26-28 Jul 1993). 
in Proceedings of the third EGS4 users’ meeting in Japan. 134p. 
Order Number DE94753220. Source: OSTI; NTIS; INIS. 

Fusion +-ray measurement is one of the most promising plasma 
diagnostics for aneutronic fusion reactions such as D-p, D-?He etc. 
The concept of a magnetic pair spectrometer is proposed to im- 
prove the signal to noise ratio in the measurement, mainly due to 
neutron and secondary +-ray contribution to the detector material. 
Here are presented the results on the conceptual design for a 
proto-type system. (author). 


30788 (KEK-PROC—93-15, pp. 58-61) Calculations of ioniza- 
tion efficiency of gas-flow type ionization chamber. Torii, 
Tatsuo (Power Reactor and Nuclear Fuel Development Coprp., 
Oarai, Ibaraki (Japan). Oarai Engineering Center); Nozaki, Tatuso; 
Ando, Hideki. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1993. (in Japanese). (CONF-9307170-: 3. 
EGS4 users’ meeting in Japan, Tsukuba (Japan), 26-28 Jul 1993). 
In Proceedings of the third EGS4 users’ meeting in Japan. 134p. 
Order Number DE94753220. Source: OSTI; NTIS; INIS. 

In order to monitor whether there exist unexpected effluence of 
radioactive gases at working places and waste gas systems in nu- 
clear facilities, a gas-flow type ionization chamber is often used for 
measuring concentration of radioactive gas. However the ionization 
efficiency must be known to evaluate concentration of gas from 
measured ionization current. This paper presents the calculation of 
ionization efficiency by using EGS4 code for a cylindrical chamber. 
The results calculated were in good agreement with those obtained 
by experiments. Furthermore it became possible to evaluate ioniza- 
tion efficiency for radioactive gases with short half lives, which 
were hard to obtain by experiments. (author). 


30789 (KEK-PROC-—93-15, pp. 62-67) Influence of interface 
effect in the measurement of photon absorbed dose using 
TLDs. Nariyama, Nobuteru (Ship Research Inst., Mitaka, Tokyo 
(Japan)); Tanaka, Shun-ichi; Asano, Yoshihiro; Nakane, Yoshihiro; 
Nakashima, Hiroshi; Hirayama, Hideo; Ban, Syuichi; Namito, Yoshi- 
hito. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1993. (in Japanese). (CONF-9307170-: 3. EGS4 
users’ meeting in Japan, Tsukuba (Japan), 26-28 Jul 1993). In Pro- 
ceedings of the third EGS4 users’ meeting in Japan. 134p. Order 
Number DE94753220. Source: OSTI; NTIS; INIS. 

The absorbed dose in the TLDs between various thin foils was 
measured in the energy region of 30 keV to 200 keV. The results 
were compared with the values based on the cavity theory, which 
were 40% smaller than the measured in high Z material. The dis- 
crepancy is attributed to the accuracy of the attenuation of electron 
flux in the cavity theory because the attenuation is different from 


the calculated with EGS4 which agreed better with the measured. 
(author). 
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30790 (KFK-5295) Data-acquisition and controlsystem in 
a test-setup of multiwire proportional chambers for KASCADE. 
Kretschmer, M. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Kernphysik. Feb 1994. 61p. (In German). Order 
Number DE94798036. Source: OSTI; NTIS (US Sales Only); INIS. 

Large position sensitive multiwire-proportional chambers are 
used to measure the lateral distribution of muons below a hadron 
calorimeter at the cosmic ray experiment KASCADE (KArisruhe 
Shower Core and Array DEtector). The chambers originally used in 
the CELLO-experiment have been equipped with new read-out 
electronics developed for KASCADE. Within a test setup for four 
chambers a PC based data-acquisition and control system was built 
up, which allows the test of readout hardware and software, the 
development of automatic setup procedures for various parameters 
and the study of influences of environmental conditions. (orig.) 


30791 (LA-UR-—94-2318) On the relationship between inten- 
sity and _ resolution of pulsed-source back-scattering 
spectrometers. Robinson, R.A. Los Alamos National Lab., NM 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9410165—1: Neutron scattering, Sendai (Japan), 11-14 Oct 1994). 
Order Number DE94016060. Source: OSTI; NTIS; INIS; GPO Dep. 
In a recent paper on the high-resolution pulsed-source back- 
scattering spectrometer LAM-80ET, Ikeda et al. noted that the 
observed intensity | varies linearly with energy resolution Ac, on 
changing order of analyser reflection. This is apparently at variance 
with reactor folklore, which is based solely on phase-space argu- 
ments, in which it is assumed that | « Ae*. We discuss this 
problem in terms of (a) resolution-volume arguments, (b) the en- 
ergy dependence of source flux, (c) the appropriate jacobian for 
transformation from time-of-flight to energy scan, (d) a simple 
model for resolution of the spectrometer and (e) the wavelength 
variation of critical angle for the neutron guide. Making suitable 
simplifying approximations, we arrive at the form | « Ae*/. 


30792 (LA-UR-94-2719) Characterization and analysis of 
Nal(T!) and BGO detectors. Harrison, J.R. Los Alamos National 
Lab., NM (United States). [1994]. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94018083. Source: OSTI; NTIS; INIS; GPO Dep. 

There have been many studies concerning the performance 
characteristics of Nal(Tl) and BGO scintillating crystals, most of 
which generate data by algorithms rather than from experimenta- 
tion. Those studies which do deal with collected data, however, 
usually test only a few detecting units. It was, therefore, the pur- 
pose of this project to develop a characterization method and to 
characterize a large number of scintillators of various sizes and 
histories as well as to create a performance profile based on the 
data collected. The energy ranges at which the detectors show 
relatively good resolution % and photo peak efficiency was also de- 
sired for future reference. Enough statistical data was collected and 
analyzed so that a differentiation between those detectors which 
perform well and those that do not can be made. 


30793 (LBL-35687) Conference on physics from large +- 
ray detector arrays: Volume 1. Lawrence Berkeley Lab., CA 
(United States). [1994]. 215p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
940888-: Physics with large gamma ray decector arrays 
conference, Berkley, CA (United States), 2-6 Aug 1994). Order 
Number DE94016220. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains abstracts on the following topics: superde- 
formed nuclei; nuclei at normal deformation; nuclei far from stability; 
coulomb excitation and transfer reactions; giant dipole resonances, 
continuum; instrumentation, analysis methods; and nuclear theory. 


30794 (LBL-35702) Heavy ion reaction measurements with 
the EOS TPC (looking for central collisions with missing en- 
ergy). Wieman, H.H. EOS Collaboration. Lawrence Berkeley Lab., 
CA (United States). May 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940169-8: 10. winter workshop on nuclear dynamics, 
Snowbird, UT (United States), 15-21 Jan 1994). Order Number 
DE94016870. Source: OSTI; NTIS; INIS; GPO Dep. 
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The EOS TPC was constructed for complete event measurement 
of heavy ion collisions at the Bevalac. We report here on the TPC 
design and some preliminary measurements of conserved event 


quantities such as total invariant mass, total momentum, total A 
and Z. 


30795 (NIKHEF-H-94-12) A test of four microstrip gas 
counters in a high rate muon beam. Geijsberts, M.H.J. (Nation- 
aal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H); Hartjes, F.G.; Roevekamp, 
J.C.D.F.; Udo, F. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. Apr 
1994. 18p. Order Number DE94794154. Source: OSTI; NTIS; INIS. 

Four Micro Strip Gas Counters (MSGC) with a sensitive surface 
of 10x10 cm* have been tested in a 100 GeV/c muon beam of up 
to 2x10’ particles/s at the CERN SPS. Each counter contained 500 
anode and 500 cathode strips of 10 cm long. The signals were 
processed by VLSI preamplifiers directly mounted onto the detector 
board. Read out of the analogue signals was done serially into an 
FADC. Results are given for the efficiency, homogeneity, resolution 
and the count rate capability of these detectors. (orig.) 


30796 (PTB-Ra-32) The gas-filled counting tube of the 
PTB - a device for the activity determination of radioactive 
gases. Guenther, E.W. Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Aug 1993. 38p. (in Ger- 
man). Order Number DE94793961. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A measuring device for the activity determination of gaseous ra- 
dioactive materials (H-3, Kr-85, C-14 O2) has been set up as a 
PTB primary standard. Samples measured in it or their initial sub- 
stances are the basis for activity standards. The gaseous samples 
are introduced directly into the vacuum device. The amount of gas 
filled can be determined by measuring pressure, volume and tem- 
perature. After the gas has been mixed with a counting gas 
(methane, argon/methane or propane), the count-rates are mea- 
sured and the activity of the gas calculated. The activity of solid or 
liquid radioactive substances can also be determined with the de- 
vice described, if they can be converted into a suitable gas. For 
this purpose there are additional devices (e.g. for producing hydro- 
gen from water or C-14 O, from carbonate). The first models of 
these devices have been developed and are described. (orig.) 


30797 (SAND—94-0939) Low-energy beta spectroscopy us- 
ing pin diodes to monitor tritium surface contamination. 
Wampler, W.R.; Doyle, B.L. Sandia National Labs., Albuquerque, 
NM (United States). Jun 1994. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94015777. Source: OSTI; NTIS; INIS; GPO Dep. 

We show that tritium betas emitted from a surface can be 
counted using a pin photodiode as a solid state charged particle 
detector. Furthermore, we show that the range of tritium betas 
through air is sufficient to allow measurement of tritium on samples 
in air by this method. These two findings make possible a new 
method to survey tritium surface contamination which has advan- 
tages over existing methods. We have built and tested several 
prototype instruments which use this method to measure tritium 
surface contamination, including a compact portable unit. The de- 
sign of these instruments and results from tests and calibrations 
are described. Potential applications of this new method to monitor 
tritium are discussed. 


30798 (UCRL-ID-117639) DELPHI: An_ introduction to 
output layout and data content. Smith, C.F. California Univ., Liv- 
ermore, CA (United States). Lawrence Livermore National Lab. 16 
Aug 1994. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94018932. Source: OSTI; NTIS; GPO Dep. 

DELPHI was the data summary and interpretation code used by 
gas diagnostics personnel during the period from 1968 through 
1986. It was written by Floyd Momyer, and went through several 
revisions during its period of use. Described here is the final ver- 
sion, which provided the most extensive set of summary tables. 
Earlier versions of the code lacked some of the capabilities of the 
final version, but what they did include was of substantially the 
same format. DELPHI was run against most available input decks 


in the mid 1980s. Microfiche and hardcopy output were generated. 
Both now reside in our archives. These reruns used modified input 
decks, which may not have had the proper “trigger” to instruct 
DELPHI to output some tables. These tables could, therefore be 
missing from a printout even though the necessary data was 
present. Also, modifications to DELPHI did, in some instances, 
eliminate DELPHIs’ capability to correctly output some of the ear- 
lier optional tables. This monologue is intended to compliment the 
archived printout, and to provide enough insight so that someone 
unfamiliar with the techniques of Gas Diagnostics can retrieve the 
results at some future date. DELPHI last ran on the CDC-7600 ma- 
chines, and was not converted to run on the Crays when the 
CDC-7600's were decommissioned. DELPHI accepted data from 
various analytical systems, set up data summary tables, and com- 
bined preshot tracer and detector data with these results to 
calculate the total production of measured species and the indi- 
cated fission yields and detector conversions. 


30799 (UCRL-ID—118023) Choice of computer software for 
analysis of spectra from the Multi-Spectral Logging System. 
Hearst, J.R. California Univ., Livermore, CA (United States). 
Lawrence Livermore National Lab. Jul 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94019013. Source: OSTI; NTIS; GPO 
Dep. 

We have investigated the range of software available for deter- 
mination of elemental concentration from gamma-ray spectra, to 
learn which are most suitable for use with the Multi-spectral Log- 
ging System being developed for the Department of Energy. We 
believe that the spectrum fitting method will be more satisfactory 
than the peak-matching method. 


30800 (WHC-SA-2518) Radioactive check sources for al- 
pha and beta sensitive radiological instrumentation. Barnett, 
J.M.; Kane, J.E. Il. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1994. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9406210-3: Health Physics Society annual meeting, San 
Francisco, CA (United States), 27-30 Jun 1994). Order Number 
DE94016477. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1991, the Westinghouse Hanford Company has examined 
the construction and use of alpha and beta radioactive check 
sources for calibrating instruments and for performing response 
checks of instruments used for operational and environmental radi- 
ation detection. The purpose of using a radioactive check source is 
to characterize the response of a radiation monitoring instrument in 
the presence of radioactivity. To accurately calibrate the instrument 
and check its response, the check source used must emulate as 
closely as possible the actual physical and isotopic conditions be- 
ing monitored. The isotope employed and the physical methods 
used to fabricate the check source (among other factors) determine 
instrument response. Although information from applicable national 
and international standards, journal articles, books, and govern- 
ment documents was considered, empirical data collected is most 
valuable when considering the type of source to use for a particu- 
lar application. This paper presents source construction methods, 
use considerations, and standard recommendations. The results of 
a Hanford Site evaluation of several types of alpha and beta 
sources are also given. 
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Refer also to citation(s) 29814, 29827, 29836, 30754, 30755, 
31895, 31910 


30801 (BNL-60591) Light output and radiation damage in a 
lead tungstate crystal. Kierstead, J.A.; Stoll, S.P.; Woody, C.L. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940411-49: Spring meeting of 
the Materials Research Society, San Francisco, CA (United 
States), 4-8 Apr 1994). Order Number DE94016814. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The optical absorption, light output and effects of radiation dam- 
age have been studied in a 2.2 x 2.2 x 12.8 cm® crystal of lead 
tungstate. The crystal exhibits a longitudinal attenuation length 
which varies from roughly 13 cm to 1.5 m over the region where 
the scintillation emission occurs (400-800 nm). The light yield 
produces approximately 10 photoelectrons per MeV on a photomul- 
tiplier tube with a bialkali photocathode. The scintillation and light 
transmission properties of the crystal were characterized before 
and after exposure to 1 Mrad of ®°CO gamma rays. Significant ra- 
diation induced optical absorption was observed in this crystal, 
along with a considerable amount of phosphorescence after irradia- 
tion. Partial spontaneous recovery from the damage occurred at 
room temperature, and it was possible to induce additional recov- 
ery by optical bleaching. 


30802 (BNL-60592) Light output and radiation damage in a 
YAIO,:Ce crystal. Kierstead, JA.; Stoll, S.P.; Woody, C.L. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940411—47: Spring meeting of 
the Materials Research Society, San Francisco, CA (United 
States), 4-8 Apr 1994). Order Number DE94016815. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The optical absorption, light output and effects of radiation dam- 
age have been studied in a 2.1 x 2.1 x 2.1 cm® crystal of 
YAIO3:Ce. The light yield produces approximately 2867 photoelec- 
trons per MeV on a_ photomultiplier tube with a_ bialkali 
photocathode. The scintillation and light transmission properties of 
the crystal were characterized before and after exposure to 1 Mrad 
of ®°Co gamma rays. Significant radiation induced optical absorp- 
tion was observed near the optical band edge of the crystal, along 
with an extremely intense phosphorescence after irradiation. Partial 
spontaneous recovery from the damage occurred at room tempera- 
ture, and it was possible to induce additional recovery by optical 
bleaching. 


4404 Well Logging Instrumentation 


Refer also to citation(s) 29413 


30803 (LA-12844) Monte Carlo investigation of through- 
casing 7-7 density logging. Lichtenstein, H. Los Alamos National 
Lab., NM (United States). Sep 1994. 65p. Sponsored by Gas 
Research Inst., Chicago, IL (United States). DOE Contract W- 
7405-ENG-36. Order Number DE94017957. Source: OSTI; NTIS; 
GPO Dep. 

This report documents research | performed, employing Monte 
Carlo parametric simulations. | investigated the concept of utilizing 
high-energy + rays for through-casing density logging. The re- 
search exploits the findings of my previously proof-of-concept, the 
present goal having been to characterize a generic -+-- tool in 
various scenarios. In the process, | generated a database of tool- 
design information. My analysis of the computed results identified a 
novel design-evaluation technique, a natural extension of my ear- 
lier concept to use the formation signal as a quality gauge for the 
detected signal: Analysis of the formation signal determines, a 
priori, whether a specific combination of design parameters is, in- 
trinsically, compatible or mismatched. It must be noted that the 
new technique is only possible in simulations of the present kind. 
But it is not limited to the set of parameters investigated in the 
present studies. Hence, any effort to design a prototype tool can 
benefit significantly from its application. The technique amplifies the 
power of simulation, which is an inherently cost effective adjunct to 
“cutting metal.” 


4405 Thermal instrumentation 
Refer also to citation(s) 30625 


30804 (DOE/ID/12781-T1) Development of a process con- 
trol sensor for the glass industry: Phase 2: Prototype design, 
development and demonstration. Gardner, M.; Candee, A.; Kop- 
pang, R. Energy and Environmental Research Corp., Irvine, CA 
(United States). Jun 1994. 102p. Sponsored by USDOE, Washing- 
ton, DC (United States);Electric Power Research Inst., Palo Alto, 
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CA (United States). DOE Contract FC07-891D12781. Order Num- 
ber DE94017037. Source: OSTI; NTIS; GPO Dep. 

This report describes an advanced multichannel, on-line optical 
system for the non-contact measurement of forehearth glass melt 
temperatures at depth. The analyzer employs multiple narrow in- 
frared (IR) band measurements of glass radiation to reconstruct the 
glass temperature profiles at depth. The TAS replaces expensive 
Tri-plex thermocouples, which frequently have service lives as short 
as 6 months to 1 years. By using passive non-contact sensor heads 
and fiber optic cables, temperature sensitive electronic components 
can be located at a safe distance from the hostile process environ- 
ment. This provides significantly better reliability of the vulnerable 
electro-optic components and ready access for maintenance. 


30805 (SAND-93-1716C) Laser heating of an absorbing 
and conducting media applied to laser flash property mea- 
surements. Gritzo, L.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Anderson, E.E. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000 ; 
AC04-76DP00789. (CONF-941143-1: Thermal conductivity 22, 
Tempe, AZ (United States), 7-10 Nov 1994). Order Number 
DE94008942. Source: OSTI; NTIS; GPO Dep. 

The laser flash technique is widely used for determining the ther- 
mal diffusivity of a sample. In this work, the temperature distribution 
throughout the sample is investigated, identifying localized, highly- 
heated regions near the front surface of the sample as a function 
of: (1) pulse duration, (2) incident beam uniformity, and (3) sample 
opacity. These high-temperature regions result in an increase in the 
uncertainty due to temperature-dependent properties, an increase 
in the heat loss from the sample, and an increased risk of sample 
damage. The temperature within a semi-transparent media is also 
investigated in order to establish a regime for which the media can 
reasonably be considered as opaque. This analysis illustrates that, 
for same total energy deposition, treatment of the incident energy 
as a continuous heat source, as opposed to an infinitesimal pulse 
of energy, results in a factor of 2 increase in the front surface tem- 
perature during heating. Also, for the same total energy deposition 
and approximate beam size, use of a Gaussian intensity distribu- 
tion increases the front surface temperature during heating by 
more than a factor of 2 as compared to the use of a uniform tem- 
perature distribution. By analyzing the front surface temperature of 
an absorbing and conducting semi-transparent sample subjected to 
a Gaussian intensity distribution, it is concluded that the media can 
be treated as opaque, (i.e. the energy can be applied as a bound- 
ary condition) for e = kd > 50, where k is the extinction coefficient 
and d is the beam diameter. For materials with a sufficiently small 
absorption coefficient and thermal diffusivity, a closed-form solution 
suitable for design use is presented for the front-surface tempera- 
ture at a location coincident with the beam centerline. 


30806 (UCRL-53868-93, pp. 3.1-3.2) Infrared photocath- 
odes. Cooper, G.A.; Mariella, R.P. Jr.; Chow, R. Lawrence 
Livermore National Lab., CA (United States). May 1994. In Engi- 
neering research, development and technology: Thrust area report, 
FY93. 232p. Order Number DE94014210. Source: OSTI; NTIS; 
INIS. 

Photocathodes with sensitivity to infrared (IR) wavelengths 
longer than 1 um are not commercially available. There are several 
applications for such photocathodes at both Lawrence Livermore 
National Laboratory and the Department of Defense. The authors 
are using the precision and high quality of molecular beam epitaxy 
to grow structures that can absorb infrared photons, convert them 
into mobile electrons, and then transport those electrons to the sur- 
face for emission into the vacuum. Building on their previous work 
of growing IR absorbing materials and emitting surfaces, this year 
they have concentrated on the problem of electron transport. 


30807 (UCRL-JC—117416) Multi-use applications of dual- 
band infrared (DBIR) thermal imaging for detecting obscured 
structural defects. Del Grande, N.K.; Durbin, P.F. Lawrence Liv- 
ermore National Lab., CA (United States). May 1994. 12p. 
Sponsored by Federal Aviation Administration, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940449- 
14: Society of Photo-Optical Instrumentation Engineers conference 
on intelligent information systems, Orlando, FL (United States), 4-8 





Apr 1994). Order Number DE94017178. Source: OSTI; NTIS; GPO 
Dep. 

Precise dual-band infrared (DBIR) thermal imaging provides a 
useful diagnostic tool for wide-area detection of defects from corro- 
sion damage in metal airframes, heat damage in composite 
structures and structural damage in concrete bridge decks. We use 
DBIR image ratios to enhance surface temperature contrast, re- 
move surface emissivity noise and increase signal-to-clutter ratios. 
We clarify interpretation of hidden defect sites by distinguishing 
temperature differences at defect sites from emissivity differences 
at clutter sites. This reduces the probability of false calls associ- 
ated with misinterpreted image data. For airframe inspections, we 
map flash-heated defects in metal structures. The surface tempera- 
ture rise above ambient at corrosion-thinned sites correlates with 
the percentage of material loss from corrosion thinning. For flash- 
heated composite structures, we measure the temperature-time 
history which relates to the depth and extent of heat damage. In 
preparation for bridge deck inspections, we map the natural day 
and night temperature variations at known concrete slab delamina- 
tion sites which heat and coot at different rates than their 
surroundings. The above-ambient daytime and below-ambient nigh- 
time delamination site temperature differences correlate with the 
volume of replaced concrete at the delamination sites. 
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Refer also to citation(s) 29921, 30023, 30366, 30634, 30690, 
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30808 (ANL/XFD/CP-82781) Bragg transmission phase 
plates for the production of circularly polarized x-rays. Lang, 
J.C.; Srajer, G. Argonne National Lab., IL (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940714—15: International 
meeting on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE94017072. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A thin-crystal Si (400) Bragg transmission x-ray phase plate has 
been constructed for the production of 5 to 12 keV circularly polar- 
ized x-rays. Using multiple beam diffraction from a GaAs crystal, a 
direct measurement of the degree of circular polarization as a 
function of off-Bragg position was made. These measurements in- 
dicated nearly complete circular polarization (|P-| > 0.95) and full 


helicity reversal on opposite sides of the rocking curve. 


30809 (ANL/XFD/CP-82933) Liquid-metal pin-fin pressure 
drop by correlation in cross flow. Wang, Zhibi; Kuzay, T.M.; As- 
soufid, L. Argonne National Lab., IL (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940714-16: international 
meeting on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE94017086. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The pin-fin configuration is widely used as a heat transfer en- 
hancement method in high-heat-flux applications. Recently, the 
pin-fin design with liquid-metal coolant was also applied to 
synchrotron-radiation beamline devices. This paper investigates the 
pressure drop in a pin-post design beamline mirror with liquid 
gallium as the coolant. Because the pin-post configuration is a rel- 
atively new concept, information in literature about pin-post mirrors 
or crystals is rare, and information about the pressure drop in pin- 
post mirrors with liquid metal as the coolant is even more sparse. 
Due to this the authors considered the cross flow in cylinder-array 
geometry, which is very similar to that of the pin-post, to examine 
the pressure drop correlation with liquid metals over pin fins. The 
cross flow of fluid with various fluid characteristics or properties 
through a tube bank was studied so that the results can be scaled 
to the pin-fin geometry with liquid metal as the coolant. Study lead 
to two major variables to influence the pressure drop: fluid proper- 
ties, viscosity and density, and the relative length of the posts. 
Correlation of the pressure drop between long and short posts and 
the prediction of the pressure drop of liquid metal in the pin-post 
mirror and comparison with an existing experiment are addressed. 
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30810 (DOE/ER/54160—1-Vol.2, pp. 1061-1066) Ultra-violate 
flash lamp on the noble gas dimers excited by an E-beam. 
Klimov, V.1. (Institute of General Physics, Moscow (Russian Feder- 
ation)); Mkheidze, G.P.; Savin, A.A. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.2: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The authors propose an original design of industrial VUV 
non-coherent sources on the basis of noble gases excited by an e- 
beam. They have made an analysis of the source efficiency for Ar, 
Kr, and Xe. 


30811 (LA-UR-94-2557) High-frame-rate intensified fast 
optically shuttered TV cameras with selected imaging applica- 
tions. Yates, G.J.; King, N.S.P. Los Alamos National Lab., NM 
(United States). [1994]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
94014244: OE/LASE '94: conference on optics, electro-optics, 
and laser applications in science and engineering, Los Angeles, 
CA (United States), 22-29 Jan 1994). Order Number DE94016098. 
Source: OSTI; NTIS; GPO Dep. 

This invited paper focuses on high speed electronic/electro-optic 
camera development by the Applied Physics Experiments and 
Imaging Measurements Group (P-15) of Los Alamos National Lab- 
oratory’s Physics Division over the last two decades. The evolution 
of TV and image intensifier sensors and fast readout fast shuttered 
cameras are discussed. Their use in nuclear, military, and medical 
imaging applications are presented. Several salient characteristics 
and anomalies associated with single-pulse and high repetition rate 
performance of the cameras/sensors are included from earlier stud- 
ies to emphasize their effects on radiometric accuracy of electronic 
framing cameras. The Group’s test and evaluation capabilities for 
characterization of imaging type electro-optic sensors and sensor 
components including Focal Plane Arrays, gated Image Intensifiers, 
microchannel plates, and phosphors are discussed. Two new 
unique facilities, the High Speed Solid State Imager Test Station 
(HSTS) and the Electron Gun Vacuum Test Chamber (EGTC) are 
described. A summary of the Group’s current and developmental 
camera designs and R&D initiatives are included. 


30812 (LBL-35444) Detection efficiency and dark pulse 
rate of Rockwell (SSPM) single photon counters. Eberhard, 
P.H. (Lawrence Berkeley Lab., CA (United States)); Kwiat, P.G.; 
Petroff, M.D.; Stapelbroek, M.G.; Hogue, H.H. Lawrence Berkeley 
Lab., CA (United States); Rockwell International Corp., Anaheim, 
CA (United States). Apr 1994. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9406233-1: Intemational conference on applications of 
photonic technology, sensing, signal processing and communica- 
tions, Ontario (Canada), 21-23 Jun 1994). Order Number 
DE94016872. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes direct photon counting data on several pix- 
els of the Rockwell SSPM detector array, about which absolute 
single photon detection efficiencies and time responses were 
reported previously by Kwiat et al. The new data shows a substan- 
tially larger efficiency, 85%, and suggests that damage in the 
optical fiber employed in the earlier data was responsible for the 
lower number, 70%. When the results of this paper are analyzed 
using reasonable assumptions, one concludes that several im- 
provements of the SSPM detector are still possible to bring the 
photon counting efficiency close to or larger than 95%. 


30813 (SAND-94-8619C) Characterization of an expanded- 
field Schwarzschild objective for extreme ultraviolet 
lithography. Kubiak, G.D. (and others); Tichenor, D.A.; Ray- 
Chaudhuri, A.K. Sandia National Labs., Livermore, CA (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9406231-1: Electron ion and photon beams symposium, New 
Orleans, LA (United States), Jun 1994). Order Number 
DE94016780. Source: OSTI; NTIS; GPO Dep. 

The performance of a new 10x-reduction Schwarzschild system 
for projection imaging at 13.4 nm wavelength is reported. The opti- 
cal design is optimized to achieve 0.1 um resolution over a 0.4 mm 
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image field of view, an increase in area of a factor of 100 over pre- 
vious designs. An off-set aperture, located on the convex primary, 
defines an unobscured 0.08 numerical aperture. The system is illu- 
minated using extreme ultraviolet (EUV) radiation emitted from a 
laser plasma source and collected by an ellipsoidal condenser. A 
450 turning mirror is used to relay the collected EUV radiation onto 
a near-normal reflecting mask. Multiple sets of primary and sec- 
ondary elements were fabricated, matched and clocked to minimize 
the effects of small figure errors on imaging performance. Optical 
metrology indicates that the wave-front error within the subaperture 
used is within a factor of two of the design value. Images recorded 
in PMMA and ZEP 520 resists reveal good imaging fidelity over 
much of the 0.4 mm field with equal line/space gratings being re- 
solved to 0.1 um. 


30814 (UCRL-53868-93, pp. 3.7-3.9) Novel flow cytometry. 
Mariella, R.P. Jr. Lawrence Livermore National Lab., CA (United 
States). May 1994. In Engineering research, development and 
technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 

The author reports a new physical configuration for flow cytome- 
try that greatly increases the signal-to-noise ratio for 
right-angle-scattered light and also greatly eases the alignment re- 
quirements. The new technique views the scattered light that is 
trapped within the optical waveguide of the flow stream in air. 


30815 (UCRL-53868-93, pp. 9.13-9.14) Adaptive optics 
technologies for laser guide stars. Brase, J.M.; Gavel, D.T.; Avi- 
cola, K. Lawrence Livermore National Lab., CA (United States). 
May 1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

The goal of the adaptive optics (AO) technologies project is to 
develop an engineering technical base in AO to support new pro- 
gram activities in the areas of remote sensing and laser beam 
propagation for scientific, defense, and energy applications. The 
authors provide advanced AO technology to the Laser Guide Star 


Director's Initiative at Lawrence Livermore National Laboratory, 
which, in turn, provides a test bed for technology development. 


30816 (UCRL-JC—114328) Optical multilayers with an 
amorphous fluoropolymer. Chow, R.; Loomis, G.E.; Lindsey, E.F. 
Lawrence Livermore National Lab., CA (United States). Jul 1994. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940723-17: Annual meeting of 
the Society of Photo-Optical instrumentation Engineers, San Diego, 
CA (United States), 24-29 Jul 1994). Order Number DE94017693. 
Source: OSTI; NTIS; GPO Dep. 

Multilayered coatings were made by physical vapor deposition 
(PVD) of a perfluorinated amorphous polymer, Teflon AF2400, to- 
gether with other optical materials. A high reflector at 1064 run was 
made with ZnS and AF2400. An all-organic 1064-nm reflector was 
made from AF2400 and polyethylene. Oxide (HfO2, SiO.) compati- 
bility was also tested. Each multilayer system adhered to itself. The 
multilayers were influenced by coating stress and unintentional 
temperature rises during PVD deposition. 


30817 (UCRL-JC—115161) Influence of defect shape on 
laser-induced damage in multilayer coatings. Kozlowski, M.R.; 
Tench, R.J.; Chow, R.; Sheehan, L. Lawrence Livermore National 
Lab., CA (United States). Jun 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9406168-2: International symposium on optical interfer- 
ence coatings, Grenoble (France), 6-14 Jun 1994). Order Number 
DE94016543. Source: OSTI; NTIS; INIS; GPO Dep. 

Atomic force microscopy (AFM) was used as a diagnostic for 
laser damage testing of lim-scale nodule defects in e-beam de- 
posited HfO2/SiO2 multilayer mirror coatings. Earlier experiments 
in our laboratory showed that there was a significant increase in 
damage susceptibility for defects with heights greater than 0.6 um. 
In the present study, e-beam HfO2/SiO2 HR coatings from two ad- 
ditional vendors were also studied. Atomic force microscopy 
characterization of the defects showed that the defect shape be- 
came less “classic” as the defect dimensions, especially height, 
increased. The characteristic shapes (spatter, multi-lobe, etc.) of 
the larger defects also varied between vendors. Using the AFM 
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and optical microscopy, laser damage experiments (1064-nm, 3-ns 
pulses) were performed on various defects found in the coatings of 
the two new vendors. The data showed once again that the dam- 
age susceptibility increased as the height of the defect increased. 
There was also some difference between vendors in the damage 
susceptibility of the defects of a given size. Spatter defects, found 
predominantly in the coatings of one vendor showed the highest 
susceptibility to damage. 


30818 (UCRL-JC—115292-Rev.1) White-light spectral analy- 
sis of lithium niobate waveguides. McConaghy, C.F. (Lawrence 
Livermore National Lab., CA (United States)); Hugenberg, K.F.; 
Sweider, D.; Lowry, M.; Becker, R.A. Lawrence Livermore National 
Lab., CA (United States). Jul 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9409180—1-Rev.1: Symposium on optical fiber measure- 
ments, Boulder, CO (United States), 13-15 Sep 1994). Order 
Number DE94016692. Source: OSTI; NTIS; GPO Dep. 

Optical channel waveguides in lithium niobate are a very useful 
technique for building a variety of integrated optical components 
such as modulators, splitters, and frequency doublers. In many of 
these applications, single mode performance is essential in order 
to achieve the desired device performance. Determination of 
single-mode operation can be complicated by the fact that a multi- 
mode guide can support lower order modes and can appear single 
mode if the launch conditions for the light into the guide do not ex- 
cite any of the higher order modes. Typical measurements often 
made to assure single-mode operation include optical mode spot 
imaging, and the “blink test.” While these measurements are use- 
ful, they are strictly qualitative in nature, and thus do not provide 
the fine detail often desired in practice. In developing waveguide 
fabrication processes, it is more helpful to know how various pro- 
cess steps affect the wavelength at which the waveguide is 
single-mode, multi-mode and cut-off. In this paper, we show the 
usefulness of exciting waveguides with a broadband white-light 
source and observing the output of the guides over much of the 
visible and near IR spectrum with a spectrometer. Although this 
technique is not new, its usefulness in process development and 
control has not been emphasized. 


30819 (UCRL-JC—115676) Design and packaging aspects of 
microwave bandwidth lithium niobate modulators. McConaghy, 
C.F.; Lu, S.Y.; Sargis, P.; Lowry, M.; Becker, R.A. Lawrence Liver- 
more National Lab., CA (United States). Jan 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-940194-2: 4. annual Advanced Research 
Project Agency (ARPA) symposium on photonics systems for an- 
tenna applications, Monterey, CA (United States), 18-21 Jan 1994). 
Order Number DE94016602. Source: OSTI; NTIS; GPO Dep. 

Packaging of integrated optic modulators can be simplified if the 
electrodes are 50 ohms impedance. Recently built X-cut lithium 
niobate velocity matched modulators have a 50 ohm impedance. 
The interconnection of the modulators to external connectors by 
on-chip tapers is critical to there performance at frequencies in the 
23 to 50 Ghz frequency range. The attachment of fibers to the 
modulators is being enhanced with work on a robotic machine that 
uses a combination of machine vision and active alignment to both 
coarse and fine position the fiber to the waveguide. The design 
goal is to have each fiber attached in under 2 minutes. 


30820 (UCRL-JC—117433) Frequency response measure- 
ments of integrated-optic electrodes. Hugenberg, K.F; Sargis, 
P.D.; McConaghy, C.F. Lawrence Livermore National Lab., CA 
(United States). Jul 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9409180-2: Symposium on optical fiber measurements, Boulder, 
CO (United States), 13-15 Sep 1994). Order Number DE94016690. 
Source: OSTI; NTIS; GPO Dep. 

The frequency response of electro-optic waveguides can be de- 
termined using a variety of testing methods. In this paper, we 
compare and contrast three measurement techniques used to test 
our LINbO, devices for improving packages and electrode designs. 
Each method is described and accompanied by typical results and 
the experimental setup. Finally, we summarize the advantages and 
disadvantages of each method. 





30821 (UCRL-JC—117808) Development, fabrication, and 
metrology of the electro-optical breadboard model for the re- 
flection grating array of the XMM grating spectrometer. Decker, 
T.A. (Lawrence Livermore National Lab., CA (United States)); Mon- 
tesanti, R.C.; Bixler, J.V.; Hailey, C.J.; Kahn, S.M. Lawrence 
Livermore National Lab., CA (United States). Jul 1994. 11p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940723—14: 
Annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers, San Diego, CA (United States), 24-29 Jul 1994). Order 
Number DE94016605. Source: OSTI; NTIS; GPO Dep. 

A prototype array consisting of eight diffraction gratings has been 
fabricated for the XMM Reflection Grating Spectrometer. A compo- 
nent of the full spectrometer is an array of approximately 200 
diffraction gratings. The diffraction gratings were produced using 
lightweight silicon carbide substrates and a replication technique. 
The prototype array was developed and assembled using the same 
tolerances as the flight arrays which have typical tolerances of 3 
um in translation and sub-arc seconds in rotation. The metrology 
applied during inspection and assembly included precision linear 
measurements, full aperture figure measurements, and angular in- 
terferometry. 
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30822 (DOE/ID/13042-37, pp. 321-330) A comparison of 
ground penetrating radar methods: Multi-fold data vs. single 
fold data. Liberty, L.M. (Boise State Univ., ID (United States)); Pel- 
ton, J.R. Idaho State Government, Boise, ID (United States). 1994. 
(CONF-9403128-: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Ground penetrating radar (GPR) data has been used since the 
1970’s in geotechnical and engineering problems to image the soil 
and bedrock strata of the near surface. GPR data has traditionally 
been acquired as analog, single-fold, fixed source/receiver offset 
data. The reasons for this included quick, simple acquisition and 
processing of the data to arrive at an interpretation in the field for 
the client, and the limitations of digitally recording high frequency 
data (>100 MHz). In the 1980's, significant advances were made 
with personal computers and GPR systems. Real time digitizing 
became possible, resulting in enhanced processing of the data. 
Optimization of acquisition parameters, including the source/ 
receiver offset and field stacking, also improved the results. Now, 
enhanced acquisition and processing steps are becoming more 
common, using standard techniques developed by the oil industry 
for seismic reflection data. With detached radar source and re- 
ceiver antennas now readily available for GPR systems, common 
mid-point (CMP) experiments are possible. A comparison of the 
single fold method vs. the multifold method for acquisition and pro- 
cessing of GPR data is presented. Data are shown from an old 
lumber mill site on a river flood plain which has undergone excava- 
tion and backfilling. Results show an improved image can be 
attained by compensating for the problems related to complex ge- 
ology, a complex wavefield and cultural noise. The results also 
show that in regions with a complex near-surface, multi-fold radar 
sections are the preferred method over single fold coverage. 
Steeply dipping horizons are placed in a correct spatial position 
and reflections are better imaged in the section by reducing coher- 
ent noise. Additional time and computing resources are needed for 
acquisition and processing of the data, but the costs are justified 
by an improved and more accurate radar section. 8 refs., 5 figs. 


30823 (DOE/ID/13042-37, pp. 331-343) A new geophysical 
method to measure soil profiles for dynamic analysis of soll 
embankments. Michaels, P. (Boise State Univ., ID (United 
States)). Idaho State Government, Boise, ID (United States). 1994. 
(CONF-9403128-: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
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engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Following the February 9th, 1971 San Fernando earthquake (and 
near collapse of the San Fernando Dams), there has been an in- 
creased awareness for the need to evaluate dam safety in the 
engineering community. Part of that evaluation is the dynamic anal- 
ysis of the soil embankment structure. This analysis requires a soil 
profile. A problem with alluvium embankments has been the mea- 
surement of soil profiles. Traditional blow count methods often 
produce scattered results due to the very localized nature of the 
measurement. This paper describes an alternative geophysical ap- 
proach to measuring the soil profile. The methods is to acquire 
shear-wave borehole data following blow count measurements. 
Measurements of the shear wave amplitudes and velocity disper- 
sion are jointly inverted to produce a soil profile of the elastic and 
inelastic properties needed for dynamic analysis by computer pro- 
grams such as SHAKE or DESRA-2. Since the measured profiles 
correspond exactly to the parameters needed by the computer 
programs, improved dynamic evaluations can be made without em- 
ploying conversion charts or empirical formulae. The resulting 
profiles will be valid over a broad range of frequencies, since the 
correct differential equation is used in place of simpler constant Q 
models. Furthermore, since geophysicai measurements probe a 
larger volume of soil, less scatter can be expected in the measured 
soil profiles. 11 refs., 5 figs. 
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30824 (ANL/CMT/PP-79364) Toroid cavities as NMR detec- 
tors in high pressure probes. Woelk, K.; Rathke, J.W.; Klingler, 
R.J. Argonne National Lab., IL (United States). Mar 1993. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94016886. Source: 
OSTI; NTIS; GPO Dep. 

A cylindrical toroid cavity has been developed for application as 
an NMR detector for high sensitivity and high resolution spec- 
troscopy in metal vessel probes. Those probes are used for in situ 
investigations at high temperature and pressure. Since the trans- 
mitted r.f. field is completely confined within the torus, the cavity 
can be placed inside the pressurized system without magnetic cou- 
pling to the metal vessel. Resonance frequencies up to 400 MHz 
make the toroid cavity detector especially suited for use in 'H and 
18F spectroscopy. Typically achieved static 'H linewidths, mea- 
sured on CHCls using cavities in Be-Cu pressure vessels, are 2.0 
Hz. On the basis of theoretical considerations that include the ra- 
dial dependence of the rf. field within cylindrical or circular toroid 
detectors, equations were evolved to predict the signal intensity as 
a function of the pulse width. The equations precisely describe the 
deviations from the sinusoidal approximation, which is generally 
used for signal intensities derived from Helmholtz or solenoid coils. 


30825 (DOE/ER/12103—-1) [Development and applications 
of the positron microscope]: Progress report, January 1990- 
September 1990. Michigan Univ., Ann Arbor, MI (United States). 
Dept. of Physics. [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER12103. Order Num- 
ber DE94017918. Source: OSTI; NTIS; GPO Dep. 

Progress on the positron microscope has moved forward in three 
main areas: Hardware construction and detailed optical design; 
auxiliary projects, partially supported by the larger Michigan 
positron physics group, to make intense positron sources and to 
make and test transmission remoderators; and three papers written 
on experimental and theoretical aspects of positron microscope ap- 
plications. 


30826 (DOE/ER/13823-T3) Development of measurement 
capabilities for the thermophysical properties of energy- 
related fluids: Annual report, December 1, 1993-November 30, 
1994. National Inst. of Standards and Technology, Gaithersburg, 
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MD (United States). Thermophysics Div. 17 Aug 1993. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al05-88ER13823. Order Number DE94017738. Source: OSTI; 
NTIS; GPO Dep. 

Objectives are to develop state-of-the-art experimental apparatus 
for measuring the thermophysical properties of a wide range of flu- 
ids and fluid mixtures important to the energy, chemical, and 
energy-related industries, and carry out benchmark measurements 
on key systems. Measurement capabilities to be developed cover 
transport properties, thermodynamic properties, phase equilibria 
properties, and dielectric properties. The new apparatus will make 
it possible to study a wide range of complex fluid systems under 
conditions that have been previously inaccessible. Specific mea- 
surement capabilities to be developed are: Thermal Conductivity 
Apparatus, Vibrating Wire Viscometer, Dual-Sinker Densimeter, 
High-Temperature Vibrating Tube Densimeter, Dynamic Phase 
Equilibria Apparatus, Apparatus for Dilute Solutions, Total-Enthalpy 
Flow Calorimeter, Dielectric Constant Apparatus. The research also 
includes benchmark experimental measurements on pure and 
mixed alternative refrigerants, aqueous solutions, and carefully se- 
lected systems consisting of species of diverse size (methane + 
neopentane) and polarity (methane + ammonia) important for de- 
velopment of predictive models for energy-related fluids. 


30827 (DOE/ER/79115-T2) Status and use of HPLC-DAD/ 
APCLMS and direct flame sampling/APCI-MS for fullerenes 
and PAH research: First annual technical report for instrumen- 
tation grant, Project period 1 August 1992-31 July 1994. 
Howard, J.B.; Lafleur, A.L.; Taghizadeh, K. Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Dept. of Chemical Engi- 
neering. [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-92ER79115. Order Number 
DE94017353. Source: OSTI; NTIS; GPO Dep. 

The PE/Sciex APCI/LC-MS equipment consists of a high 
performance liquid chromatograph (HPLC) with diode array spec- 
trophotometric detector (DAD) interfaced to an atmospheric 
pressure ionizer with a single quadrupole mass spectrometer (MS) 
through a heated nebulizer. The interface between the HPLC and 
the MS is designed to minimize thermal input to the HPLC eluents 
and is of great importance for the authors intended application. 
lonization occurs in a unique fashion at atmospheric pressure us- 
ing a chemical ionization source (APCI). The equipment is being 
used for the identification and quantification of flame-generated 
fullerenes and polycyclic aromatic hydrocarbons (PAH). The mode 
of operation of this instrument is as follows: (1) complex mixtures 
are separated by the HPLC; (2) UV spectra of separated compo- 
nents are obtained by the diode array detector (DAD) as they elute 
from the HPLC; (3) components undergo mild ionization in the 


APCI source; and, (4) mass spectra are acquired by the mass 
spectrometer. 


30828 (DOE/FTR-94006516) Travel to Belgium and Ger- 
many for meetings on identification systems: Foreign trip 
report, October 27—-November 5, 1993. Martinez, D.R. Sandia 
National Labs., Albuquerque, NM (United States). 25 Jan 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94006516. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The objective of the visit to Dynamics Engineering in Louven 
was to discuss the technical subject of system identification with a 
recognized European leading R&D consulting company. Dynamics 
Engineering is performing research in this field and has similar in- 
terests in promoting this technology to the private sector in Europe. 
They were very interested in the research we are performing at 
Sandia. We are interested in the graphics capabilities they have 
developed for their system identification code that they currently 
market. The purpose of the International Conference on Adaptive 
Structures was to exchange technical information regarding the de- 
velopment of modeling, identification and control methods for 
Structural systems as well as the development of new sensing and 
actuating materials/devices for these systems. Adaptive Structures 
in this conference refers to the various technologies and their inte- 
gration related to remotely or automatically changing the 
characteristics or geometry of a structural system to meet its re- 
quirements. After previous meetings in the US and Japan, the 
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conference was held for the first time in Europe and was organized 
by the Deutsche Gesellschaft fur Luft und Raumfahrt (DGLR) and 
cosponsored by scientific organizations in the United States, Eu- 
rope and Japan. The format and size of the conference provided 
an excellent forum to assess the state of technology and meet the 
key people in the field. The organizational meeting that | attended 
for the 1994 Conference in Japan was attended by several key in- 
dividuals in Europe, Japan and the US representing agencies with 
R&D programs in this field. 


30829 (DOE/ID/13042-37, pp. 147-151) Erosion control test 
facilities at the Utah Water Research Laboratory. Israelson, 
C.E. (Utah State Univ., Logan, UT (United States)); Urroz, G. 
Idaho State Government, Boise, ID (United States). 1994. (CONF- 
9403128-: Hydrogeology, waste disposal, science and politics: 30. 
symposium on engineering geology and geotechnical engineering, 
Boise, ID (United States), 23-25 Mar 1994). In Hydrogeology, 
waste disposal, science and politics: Proceedings. 652p. Order 
Number DE94014144. Source: OSTI; NTIS; INIS. 

Facilities have been developed at the Utah Water Research Lab- 
oratory in Logan, Utah, for determining the effectiveness of a 
variety of erosion control products including mulches, blankets, 
mats, rovings, chemicals, blocks, and vegetation. This paper de- 
scribes in detail a rainfall simulator, a tiltable test bed, a sunlight 
simulator, a wind generator, twin large-scale high-velocity test 
channels, and a glass-walled flume for measuring shear. 3 figs. 


30830 (LBL-35089) Ultrafast scanning probe microscopy. 
Botkin, D.; Weiss, S.; Ogletree, D.F.; Salmeron, M.; Chemla, D.S. 
Lawrence Berkeley Lab., CA (United States). Jan 1994. 7p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract AC03- 
76SFO00098. (CONF-940142-46: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94018186. Source: OSTI; NTIS; GPO Dep. 

The authors have developed a general technique which com- 
bines the temporal resolution of ultrafast laser spectroscopy with 
the spatial resolution of scanned probe microscopy (SPM). Using 
this technique with scanning tunneling microscopy (STM), they 
have obtained simultaneous 2 ps time resolution and 50 A spatial 
resolution. This improves the time resolution currently attainable 
with STM by nine orders of magnitude. The potential of this power- 
ful technique for studying ultrafast dynamical phenomena on 
surfaces with atomic resolution is discussed. 


30831 (LBL-35206) Ultrafast scanning probe microscopy: 
Towards ultrafast movies of moving atoms. Weiss, S. Lawrence 
Berkeley Lab., CA (United States). May 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9405219-5: International quantum electronics conference, 
Anaheim, CA (United States), 8-13 May 1994). Order Number 
DE94018188. Source: OSTI; NTIS; GPO Dep. 

The author has merged the techniques of ultrafast laser spec- 
troscopy with those of scanning probe microscopy to develop an 
ultrafast scanning tunneling microscope. The response of a tunnel- 
ing gap to a 650 fs voltage pulse was measured. 


30832 (NGI-Pub-187, pp. 63-85) The performance of instru- 
ments and the success of monitoring programs in the 
oftshore environment. DiBiagio, E. Norges Geotekniske Inst., 
Oslo (Norway). Sep 1992. (CONF-9004283—: Workshop on ice 
scouring and design of offshore pipelines, Calgary (Canada), 18-19 
Apr 1990). In Publication no. 187. 9ip. Order Number 
DE94783345. Source: OSTI; NTIS. 

The success of field monitoring programs can not be assessed 
by simply answering the question, "How well did the instruments 
work?”. The ultimate measure of success lies in the quality and 
completeness of the data obtained from the instruments. The two 
yardsticks are related, however. Completeness of data implies that 
the right type and number of measurements are taken. Data quality 
implies that the measurements are taken with the level of precision 
required for the problem being studied. Thus, the performance 
record for instruments becomes very important to the designer of 
monitoring programs. Instruments failures imply loss of data 





45 MILITARY TECHNOLOGY, WEAPONRY, AND NATIONAL DEFENSE 


whereas poor performance of instruments may reduce both com- 
pleteness and quality. An experienced engineer faced with the task 
of setting up a monitoring program will assume that invariably there 
will be some loss of data and instrument malfunctions, and will try 
to take this into consideration. To do this the designer must have 
some prior knowledge of the performance of the instruments that 
he plans to use. Unfortunately, information of this kind is not read- 
ily available. The primary objective of this paper is to help fill this 
gap by providing qualitative and quantitative information regarding 
the performance of instruments commonly used for monitoring the 
performance of offshore structures. This information is derived from 
first-hand experience with geotechnical and structural instrumenta- 
tion systems used for the past 15 years on North sea 
structures.The paper deals with commonly used instruments such 
as: accelerometers, inclinometers, electrical resistance strain 
gauges, vibrating-wire strain gauges, and various types of pressure 
sensors. Design methods that improve the potential for attaining a 


successful monitoring program are discussed. 5 refs., 5 figs., 8 
tabs. 


30833 (SAND—94-1157C) Adaptive sensor fusion using ge- 
netic algorithms. Fitzgerald, D.S.; Adams, D.G. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940748-29: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94015788. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Past attempts at sensor fusion have used some form of Boolean 
logic to combine the sensor information. As an alteniative, an 
adaptive “fuzzy” sensor fusion technique is described in this paper. 
This technique exploits the robust capabilities of fuzzy logic in the 
decision process as well as the optimization features of the genetic 
algorithm. This paper presents a brief background on fuzzy logic 
and genetic algorithms and how they are used in an online imple- 
mentation of adaptive sensor fusion. 


30834 (SAND—94-1533C) Development of solid state mois- 
ture sensors for semiconductor fabrication applications. 
Pfeifer, K.B.; Kelly, M.J.; Guilinger, T.R.; Peterson, D.W.; Sweet, 
J.N.; Tuck, M.R. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9410161—1: SEMATECH: symposium on contamination free 
manufacturing, San Jose, CA (United States), 4-6 Oct 1994). Order 
Number DE94015771. Source: OSTI; NTIS; GPO Dep. 

We describe the design and fabrication of two types of solid 
state moisture sensors, and discuss the results of an evaluation of 
the sensors for the detection of trace levels of moisture in semi- 
conductor process gases. The first sensor is based on surface 
acoustic wave (SAW) technology. A moisture sensitive layer is de- 
posited onto a SAW device, and the amount of moisture adsorbed 
on the layer produces a proportional shift in the operating 
frequency of the device. Sensors based on this concept have ex- 
cellent detection limits for moisture in inert gas (100 ppb) and 
corrosive gas (150 ppb in HCl). The second sensor is a simple ca- 
pacitor structure that uses porous silicon as a moisture-sensitive 
dielectric material. The detection limits of these sensors for mois- 
ture in inert gas are about 700 ppb prior to HCI exposure, and 
about 7 ppm following HCI exposure. 
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30835 (ANL/DIS/CP-83605) Modeling battlefield sensor 
environments with the views workbench. Woyna, M.A.; Chris- 
tiansen, J.H.; Hield, C.W.; Simunich, K.L. Argonne Nationa! Lab., IL 
(United States). [1994]. 6p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Agreement P86112. (CONF-9408129-1: DOD database colloquium 
‘94, San Diego, CA (United States), 29-31 Aug 1994). Order Num- 
ber DE94016589. Source: OSTI; NTIS; GPO Dep. 


The Visual Intelligence and Electronic Warfare Simulation 
(VIEWS) Workbench software system has been developed by Ar- 
gonne National Laboratory (ANL) to enable Army intelligence and 
electronic warfare (IEW) analysts at Unix workstations to conve- 
niently build detailed IEW battlefield scenarios, or “sensor 
environments,” to drive he Army’s high-resolution IEW sensor per- 
formance models. VIEWS is fully object-oriented, including the 
underlying database. 


30836 (BNL-60752) Analysis of personnel error occur- 
rence reports across Defense Program facilities. Stock, D.A.; 
Shurberg, D.A.; O’Brien, J.N. Brookhaven National Lab., Upton, NY 
(United States). May 1994. 94p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO2-76CH00016. Order 
Number DE94018638. Source: OSTI; NTIS; GPO Dep. 

More than 2,000 reports from the Occurrence Reporting and Pro- 
cessing System (ORPS) database were examined in order to 
identify weaknesses in the implementation of the guidance for the 
Conduct of Operations (DOE Order 5480.19) at Defense Program 
(DP) facilities. The analysis revealed recurrent problems involving 
procedures, training of employees, the occurrence of accidents, 
planning and scheduling of daily operations, and communications. 
Changes to DOE 5480.19 and modifications of the Occurrence Re- 
porting and Processing System are recommended to reduce the 
frequency of these problems. The primary tool used in this analysis 
was a coding scheme based on the guidelines in 5480.19, which 
was used to classify the textual content of occurrence reports. The 
occurrence reports selected for analysis came from across all DP 
facilities, and listed personnel error as a cause of the event. A 
number of additional reports, specifically from the Plutonium Pro- 
cessing and Handling Facility (TA55), and the Chemistry and 
Metallurgy Research Facility (CMR), at Los Alamos National Labo- 
ratory, were analyzed separately as a case study. In total, 2070 
occurrence reports were examined for this analysis. A number of 
core issues were consistently found in all analyses conducted, and 
all subsets of data examined. When individual DP sites were ana- 
lyzed, including some sites which have since been transferred, 
only minor variations were found in the importance of these core 
issues. The same issues also appeared in different time periods, in 


different types of reports, and at the two Los Alamos facilities se- 
lected for the case study. 


30837 (LA-12796-MS) The Stockpile Monitor Program. 
Buntain, G.A.; Fletcher, M.; Rabie, R. Los Alamos National Lab., 
NM (United States). Jul 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94017692. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent political changes have led to drastic reductions in the 
number of nuclear warheads in stockpile, as well as increased ex- 
pectations for warhead-service lives. In order to support and 
maintain a shrinking and aging nuclear stockpile, weapon scientists 
and engineers need detailed information describing the environ- 
ments experienced by weapons in the field. Hence, the Stockpile 
Monitor Program was initiated in 1991 to develop a comprehensive 
and accurate database of temperature and humidity conditions ex- 
perienced by nuclear warheads both in storage and on-alert. 


30838 (UCRL-ID-117763) A medium resolution minefield 
model suitable for entity-level resolution combat simulations. 
Powell, E.T. Lawrence Livermore National Lab., CA (United 
States). 9 Jun 1994. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94016632. Source: OSTI; NTIS; GPO Dep. 

A new, flexible, and realistic representation of conventional mine- 
fields in entity-level resolution combat simulations is presented. 
The model includes important aspects of minefield effects on bat- 
tlefield entities and of breaching devices on minefields. The model 
is designed at “medium resolution,” that is, it is general enough to 
depict a wide variety of tactical situations accurately; however, it 
only represents tactically significant aspects of mine warfare, dis- 
carding or aggregating details, thus minimizing computer memory 
and speed requirements. This paper describes the model in detail, 
its implementation in the Janus simulation code, and its use in a 
preliminary analysis effort related to the effect of delay on the tacti- 
cal battlefield. 
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30839 (UCRL-JC—117258) The decade of innovation: Los 
Alamos, Livermore, and national security decision making in 
the 1950s: Workshop executive summary. Greb, G.A. (Maryland 
Univ., College Park, MD (United States). School of Public Affairs); 
Adkins, K. Lawrence Livermore National Lab., CA (United States). 
15 Jun 1994. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CSTS—46-94; CONF- 
9202210-Summ.: The decade of innovation: Los Alamos, 
Livermore, and National Security decision making in the 1950s, 
Pleasanton, CA (United States), 19-21 Feb 1992). Order Number 
DE94016367. Source: OSTI; NTIS; GPO Dep. 

This report discusses the following topics; establishment and 
growth of the laboratories and the struggle for Livermore; technol- 
ogy and weapons development; and challenges to unbridled 
technological development-the laboratories and arms control. 


4501 Chemical Explosions and Explosives 


30840 (LA-UR-94-2244) The joint DoD/DOE Munitions 
Technology Development Program. Repa, J.V. Jr. Los Alamos 
National Lab., NM (United States). [1994]. 13p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94016081. Source: OSTI; NTIS; GPO Dep. 

The joint Department of Defense (DoD)/Department of Energy 
(DOE) Munitions Technology Development Program is a coopera- 
tive, jointly funded effort of research and development to improve 
nonnuclear munitions technology across all service mission areas. 
This program is enabled under a Memorandum of Understanding, 
approved in 1985 between the DoD and the DOE, that tasks the 
nuclear weapons laboratories of the DOE to solve problems in 
conventional defense. The selection of the technical areas to be in- 
vestigated is based on their importance to the military services, the 
needs that are common to the conventional and nuclear weapons 
programs, the expertise of the performing organization, and the 
perceived benefit to the overall national defense efforts. The re- 


search benefits both DoD and DOE programs; therefore, funding, 
planning, and monitoring are joint activities. Technology Coordina- 


tion Groups (TCGs), organized by topical areas, serve as 
technology liaisons between the DoD and DOE for the exchange of 
information. The members of the TCGs are technical experts who 
meet semiannually in an informal workshop format to coordinate 
multiagency requirements, establish project plans, monitor techni- 
cal activity, and develop classification guidance. A technical 
advisory committee of senior DoD and DOE managers administers 
the program and provides guidance on policy and strategy. The 
abstracts in this volume were collected from the technical progress 
report for fiscal year 1993. The annual report is organized by major 
technology areas. Telephone and fax numbers for the principal 
contacts are provided with each abstract. 


30841 (SAND—94-0395C) Thermal, chemical, and mechani- 
cal cookotf modeling. Hobbs, M.L.; Baer, M.R.; Gross, R.J. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9408123-1: 1994 joint Army, 
Navy, NASA, Air Force (JANNAF) propulsion systems hazards 
meeting, San Diego, CA (United States), 1-5 Aug 1994). Order 
Number DE94015743. Source: OSTI; NTIS; GPO Dep. 

A Thermally Reactive, Elastic-plastic eXplosive code, TREX, has 
been developed to analyze coupled thermal, chemical and me- 
chanical effects associated with cookoff simulation of confined or 
unconfined energetic materials. In confined systems, pressure 
buildup precedes thermal runaway, and unconfined energetic mate- 
rial expands to relieve high stress. The model was developed 
based on nucleation, decomposition chemistry, and elastic/plastic 
mechanical behavior of a material with a distribution of internal de- 
fects represented as clusters of spherical inclusions. A local force 
balance, with mass continuity constraints, forms the basis of the 
model requiring input of temperature and reacted gas fraction. This 
constitutive material model has been incorporated into a quasistatic 
mechanics code SANTOS as a material module which predicts 
stress history associated with a given strain history. The thermal- 
chemical solver XCHEM has been coupled to SANTOS to provide 
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temperature and reacted gas fraction. Predicted spatial history vari- 
ables include temperature, chemical species, solid/gas pressure, 
solid/gas density, local yield stress, and gas volume fraction. One- 
Dimensional Time to explosion (ODTX) experiments for TATB and 
PBX 9404 (HMX and NC) are simulated using global multistep ki- 
netic mechanisms and the reactive elastic-plastic constitutive 
model. Pressure explosions, rather than thermal runaway, result in 
modeling slow cookoff experiments of confined conventional ener- 
getic materials such as TATB. For PBX 9404, pressure explosions 
also occur at fast cookoff conditions because of low temperature 
reactions of nitrocellulose resulting in substantial pressurization. A 
demonstrative calculation is also presented for reactive heat flow in 


a hollow, propeliant-filled, stainless steel cylinder, representing a 
rocket motor. 


30842 (SAND-94-1882C) Sandia Explosive inventory and 
Information System. Clements, D.A. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-94081 24-2: Transportation management annual workshop, 
Rockville, MD (United States), 8-11 Aug 1994). Order Number 
DE94015690. Source: OSTI; NTIS; GPO Dep. 

The Explosive Inventory and Information System (EIS) is being 
developed and implemented by Sandia National Laboratories 
(SNL) to incorporate a cradle to grave structure for all explosives 
and explosive containing devices and assemblies at SNL from ac- 
quisition through use, storage, reapplication, transfer or disposal. 
The system does more than track all material inventories. It pro- 
vides information on material composition, characteristics, shipping 
requirements; life cycle cost information, plan of use; and duration 
of ownership. The system also provides for following the processes 
of explosive development; storage review; justification for retention; 
Resource, Recovery and Disposition Account (RRDA); disassembly 
and assembly; and job description, hazard analysis and training re- 
quirements for all locations and employees involved with explosive 
operations. In addition, other information systems will be provided 
through the system such as the Department of Energy (DOE) and 
SNL Explosive Safety manuals, the Navy’s Department of Defense 
(DoD) Explosive information system, and the Lawrence Livermore 
National Laboratories (LLNL) Handbook of Explosives. 


30843 (SAND-94-1909C) Multidimensional thermal- 
chemical cookoff modeling. Baer, M.R.; Gross, R.J.; Gartling, 
D.K.; Hobbs, M.L. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9408123-2: 1994 joint Army, Navy, NASA, Air Force (JANNAF) 
propulsion systems hazards meeting, San Diego, CA (United 
States), 1-5 Aug 1994). Order Number DE94016555. Source: 
OSTI; NTIS; GPO Dep. 

Multidimensional thermal/chemical modeling is an essential step 
in the development of a predictive capability for cookoff of ener- 
getic materials in systems subjected to abnormal thermal 
environments. COYOTE Il is a state-of-the-art two- and three- 
dimensional finite element code for the solution of heat conduction 
problems including surface-to-surface thermal radiation heat trans- 
fer and decomposition chemistry. Multistep finite rate chemistry is 
incorporated into COYOTE Il using an operator-splitting methodol- 
ogy; rate equations are solved element-by-element with a modified 
matrix-free stiff solver, CHEMEQ. COYOTE Il is purposely de- 
signed with a user-oriented input structure compatible with the 
database, the pre-processing mesh generation, and the 
post-processing tools for data visualization shared with other engi- 
neering analysis codes available at Sandia National Laboratories. 
As demonstrated in a companion paper, decomposition during 
cookoff in a confined or semi-confined system leads to significant 
mechanical behavior. Although mechanical effect are not presently 
considered in COYOTE Il, the formalism for including mechanics in 
multidimensions is under development. 


30844 (UCRL-53868-93, pp. 4.15-4.16) Paste extrudable ex- 
plosive aft charge for multi-stage munitions. Ruddell, S.A.; 
Faux, D.R.; Kuklo, R.M. Lawrence Livermore National Lab., CA 
(United States). May 1994. In Engineering research, development 
and technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 
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The paste extrudable explosive (PEX) after charge project is a 
multi-year effort to determine the feasibility of using a paste explo- 
sive aft charge in a multi-stage munition and, ultimately, to 
demonstrate this in a fully functional weapon. The FY-93 accom- 
plishments were quite satisfying: predictions on the high probability 
of detonation with detonators embedded in the paste stream were 
correct; sympathetic detonation was found to be of no concern; all 
timing information extracted from the analysis and testing proved 
valid. With the exception of the detonator axial position vs time, the 
analytical models provided sound results. A series of successful 
tests culminating in an actual detonation shows that PEX holds 
great promise as a viable follow-through charge option in a multi- 
stage conventional munition. 


30845 (UCRL-ID—116389-Rev.1) Destruction of LP XM46 us- 
ing the molten salt destruction process: Revision 1. Upadhye, 
R.S.; Watkins, B.E. Lawrence Livermore National Lab., CA (United 
States). Apr 1994. 24p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94017492. Source: OSTI; NTIS; GPO Dep. 

The preliminary experimental work done on the destruction of the 
liquid gun propellant LP XM46 (the new designation for LGP-1846) 
using the Molten Salt Destruction (MSD) Process at the Lawrence 
Livermore National Laboratory (LLNL) for the US Army is described 
in this report. A series of 18 continuous experimental runs were 
made wherein a solution of LP XM46 and water was injected into a 
bed of molten salt comprising the carbonates of sodium, potassium 
and lithium, along with air. The purpose of these initial Phase 1 
runs was to collect information on the applicability of the Molten 
Salt Destruction Process for the destruction of LP XM46, identify 
the key technical uncertainties, and to plan future runs. The tenta- 
tive results from these experiments, described in detail in the main 
body of this report, indicate that: (1) LP XM46 can be safely and 
completely destroyed in a bed of molten salt at temperatures well 
below those needed for incineration; and (2) under optimum oper- 
ating conditions, less than 1% of the chemically bound nitrogen in 
the LP XM46 is converted to NOx, and less than 1% carbon is 
converted to CO. 


30846 (UCRL-ID—117955) Input data for the programmatic 
environmental impact statement site 300 High Explosives Fab- 
rication Facility upgrade. Pruneda, C.O.; Baker, C.F. California 
Univ., Livermore, CA (United States). Lawrence Livermore National 
Lab. 20 Jan 1994. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94018933. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) has been 
requested by the Department of Energy (DOE) to submit data for a 
Programmatic Environmental Impact Statement (PEIS) which would 
aid in describing the impact of a High Explosives Fabrication Facil- 
ity upgrade at LLNL’s experimental test site, Site 300 (located 15 
miles east of LLNL main site). The upgraded High Explosives Fab- 
rication Facility would meet the programmatic needs outlined in 
Guidance D and comply with the Design Criteria Manual as well as 
applicable environmental, safety, and health laws, regulations, and 
orders. This report outlines the data and assumptions considered 
for the PEIS. RD&T is not discussed in this report as the capability 
currently exists and will be maintained at LLNL. The data included 
in this report is incremental and only addresses the increases or 
modifications in the plant that would occur if LLNL were requested 
to perform the high explosives fabrication mission for the NWC. 
Thus, this report describes the HE fabrication facility/operations 
and the upgrades and modifications necessary to meet Guidance 
D and the Design Criteria Manual requirements. The philosophy for 
facility construction, when it occurs, is solely for meeting require- 
ments. A minimum of upgrades to existing facilities is performed 
where necessary to meet requirements. 


30847 (UCRL-JC—117576) Emissions from energetic mate- 
rial waste during the Molten Sait Destruction process. Watkins, 
B.E.; Upadhye, R.S.; Pruneda, C.0.; Brummond, W.A. Lawrence 
Livermore National Lab., CA (United States). 5 Jul 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9409178—1:. American Chemical Society 
meeting on industrial and engineering chemistry, Atlanta, GA 
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(United States), 19-21 Sep 1994). Order Number DE94016168. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Molten Salt Destruction (MSD) process is an alternative to 
open burn/open detonation for destroying energetic materials; MSD 
has inherently low gaseous emissions, and the salt bath can scrub 
both acidic gases and particulates. It was demonstrated that high 
explosives and a liquid propellant can be safely and completely de- 
stroyed using MSD. Gaseous emissions of NOx and CO are very 
low. Nitrate builds up in the salt bath when nitrate-rich materials 
are destroyed, but addition fuel reduces the nitrate to NO. A pro- 
gram has been begun to add catalytic materials to the bed to 
further reduce emissions; a small molten salt bath has been con- 
structed for chemical kinetic studies. 


30848 (UCRL-JC—117941) Chemical reactivity test for ther- 
mal stability. Prokosch, D.W.; Garcia, F. Lawrence Livermore 
National Lab., CA (United States). Jul 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9408136-1: 26. Department of Defense 
explosives safety seminar, Miami, FL (United States), 16-18 Aug 
1994). Order Number DE94017526. Source: OSTI; NTIS; GPO 
Dep. 

Lawrence Livermore National Laboratory (LLNL) has developed 
a thermal stability test procedure that is currently being evaluated 
by the Department of Defense (DOD) Explosives Safety Board as 
an equivalent alternate test to the DOD Technical Bulletin 700-2 
“Thermal Stability Test at 75°C”. The LLNL Chemical Reactivity 
Test (CRT) is significantly more severe than the existing “Thermal 
Stability Test at 75°C” and is also quantitative in nature. It has 
been approved by the Department of Energy (DOE) Explosives 
Safety Committee as an equivalent alternate thermal stability test 
and has been in use by LLNL for over 30 years. It is currently used 
by other DOE and DOD organizations as the standard small-scale 
safety test for determining thermal stability and material compatibil- 
ity. The LLNL CRT is run on a 0.250 gm sample for 22 hours at 
120°C rather than the 50 gm sample for 48 hours at 75°C as re- 
quired for the Thermal Stability Test. Thus the CRT is a much 
more severe test since it is run at 120°C rather than 75°C. Simple 
Arrhenius kinetics predict a material decomposition rate of approxi- 
mately 25 times greater at 120°C than at 75°C. Any material 
under test that exhibits gas evolution exceeding 4 cc/gm (approxi- 
mately 0.8 % decomposition) is considered suspect and additional 
testing and/or evaluation is then performed to determine if the 
material is thermally unstable. In addition to the CRT being signifi- 
cantly more severe and quantitative, there are significant other 
advantages for using the CRT. These include: (1) the increased 
safety afforded to operating personnel and equipment by using a 
fraction of the test material, (2) the cost savings associated with re- 
duced sample heating time and the use of less sample material, 
and (3) the reduced amount of post-test waste produced. 
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30849 (BNWL-CC—1703) Bioenvironmental and radiological- 
safety feasibility studies, Atlantic-Pacific Interoceanic Canal: 
Phase 2, Freshwater ecology: Final report. Templeton, W.L. 
(Pacific Northwest Lab., Richland, WA (United States)); Dean, J.M.; 
Watson, D.G.; Rancitelli, L.A.; Loftin, H.G. Pacific Northwest Lab., 
Richland, WA (United States). 28 Jun 1968. 205p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94016517. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this program is to conduct studies in the fresh- 
water environment to acquire data needed to evaluate and predict 
the potential radiation hazards to human populations in the defined 
regions of proposed nuclear excavations in the Republics of 
Panama and Colombia. The results of the field surveys conducted 
in Phase Il are presented in this report. Specifically, the data de- 
scribes the elemental composition of the major components of the 
ecosystem, and reports the calculated stable element concentration 
factors for the major food organisms. This data provides baseline 
values from which predictions can be made of the potential maxi- 
mum radionuclide intake by populations using this resource. 
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30850 (LA-SUB-94-93) Data summary of gas pressure 
measurements on the Los Alamos LEDOUX Event: SEA topi- 
cal report No. TR-91-07. Lowry, B. Los Alamos National Lab., NM 
(United States); Science and Engineering Associates, Inc., Santa 
Fe, NM (United States). 14 Jun 1991. 15p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (SEASF-TR-91-07). Order Number DE94017055. 
Source: OSTI; NTIS; GPO Dep. 

Several sets of gas pressure measurements were fielded on the 
LEDOUX event to evaluate the experiment room pressure history 
and the horizontal pressure gradient in the alluvium due to the 
detonation. The pressure measurements in the zero room and di- 
agnostic drift consisted of fluid filled high pressure tubing running 
from each of these areas up to pressure transducer packages in 
their respective cable holes. The pressure gradient in the alluvium 
was sensed at several locations adjacent to the main drift and at a 
gravel filled section of the drift stemming. Fluid filled high pressure 
tubes were also used in this set to transmit the pressure from the 
sensing location to a transducer package located between the end 
of drift stemming and the U1-a shaft. The measurements resulted 
in limited success. Two very useful data records were obtained in 
the pressure gradient measurements adjacent to the main drift. 
The two remaining measurements in that set yielded no data: one 
suffered an electronic failure in the data transmission system, and 
the other sensed no pressure increase. The measurement of the 
diagnostic drift pressure history showed that the pressure transmis- 
sion tubes were either closed off by backflow restrictor valves 
(containment features) or the pressure did not rise high enough to 
burst a diaphram in the tubing string. This measurement did, how- 
ever, indicate the point in time when the pressure in the room 
returned to ambient. The zero room pressure measurements were 
rendered unreadable due to severe noise on the data records. This 
summary report provides the details of the measurement installa- 
tions and the measured data. 
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30851 (LA-SUB-94-13) Direct measurement of source 
RDP’s and yields trom near-field Soviet seismic data: Final re- 
port. Saikia, C.K. (Woodward-Clyde Consultants, Pasadena, CA 
(United States)); McLaren, J.P.; Helmberger, D.V. Los Alamos Na- 
tional Lab., NM (United States); Woodward-Clyde Consultants, 
Pasadena, CA (United States). [1994]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Contract 9-XQ2-3977D-1. Order Number DE94017048. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Analysis of near-field data from a Soviet decoupling experiment. 

The objective of this study was to investigate the source charac- 
teristics represented in the form of a reduced displacement 
potential (RDP) of Soviet nuclear explosions and was based on the 
availability of in-country near-field data. At the start of the project, it 
was thought that data wouid be readily accessible to us with the 
Start of the open exchange of seismic data between the US and the 
Soviet Union. In fact, we did receive near-field waveforms of two 
Soviet nuclear explosions from Azghir test site near the Caspian 
Sea following which the transfer of data stopped till the end of the 
project. Consequently, the research effort was descoped. Only re- 
cently, some additional data have become available at CSS 
(Center for Seismic Studies). We have undertaken a thorough in- 
vestigation of the limited data available from a large coupled shot 
(64 kT) in Azghir followed five years later by a decoupled shot (8 
kT). We have successfully modeled the near-field data from these 
events to determine their source RDP’s and establish a decoupling 
factor of 15 using a time-domain waveform modeling technique. 
The results of this study are presented in the enclosed manuscript: 
Analysis of near-field data from a Soviet decoupling experiment. 


30852 (UCRL-ID-116980) Seismic source-region elastic 
calculations on KDYNA. Clarke, D.B. Lawrence Livermore Na- 
tional Lab., CA (United States). Mar 1994. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94017490. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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This paper summarizes the results of source-region simulations 
on the KDYNA hydrodynamics code. The source was a pressure- 
step function in a 40-m-radius cavity 500 m below a free surface. 
The problem of a driven cavity in an elastic material was chosen 
as a test and calibration problem for two reasons. First, the driven 
cavity is a model for an underground explosion. Secondly, the 
availability of analytical methods for waves in elastic solids means 
that alternate calculational paths exist for calculating the distant 
signals from the cavity. Data from an array of sensor points 
roughly 1 km from the source were saved and passed to Howard 
Patton and Keith K. Nakanish for input to a NMTS (Normal Mode 
Time Series) code. The data consisted of the time histories (0 to 2 
s) of the radial and axial velocities and the radial, axial, and shear 
components of the stress at each sensor point. The NMTS code 
will use the input to predict the signals in the far field (e.g., 300 
km) from the explosion source. This elastic KDYNA calculation pro- 
vides a complete and satisfactory simulation for input to the NMTS 
code and for comparison with other calculational methods. 
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30853 (UCRL-ID—117436) Spacecraft fabrication and test 
MODIL: Final report. Saito, T.T. Lawrence Livermore National 
Lab., CA (United States). May 1994. 144p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94016631. Source: OSTI; NTIS; GPO Dep. 

This report covers the period from October 1992 through the 
close of the project. FY 92 closed out with the successful briefing 
to industry and with many potential and important initiatives in the 
spacecraft arena. Due to the funding uncertainties, we were di- 
rected to proceed as if our funding would be approximately the 
same as FY 92 ($2M), but not to make any major new commit- 
ments. However, the MODIL’s FY 93 funding was reduced to 
$810K and we were directed to concentrate on the cryocooler 
area. The cryocooler effort completed its demonstration project. 
The final meetings with the cryocooler fabricators were very en- 
couraging as we witnessed the enthusiastic reception of technology 
to help them reduce fabrication uncertainties. Support of the USAF 
Phillips Laboratory cryocooler program was continued including 
kick-off meetings for the Prototype Spacecraft Cryocooler (PSC). 
Under Phillips Laboratory support, Gill Cruz visited British 
Aerospace and Lucas Aerospace in the United Kingdom to assess 
their manufacturing capabilities. In the Automated Spacecraft & As- 
sembly Project (ASAP), contracts were pursued for the analysis by 
four Brilliant Eyes prime contractors to provide a proprietary snap 
shot of their current status of Integrated Product Development. In 
the materials and structure thrust the final analysis was completed 
of the samples made under the contract (“Partial Automation of 
Matched Metal Net Shape Molding of Continuous Fiber Compos- 
ites”) to SPARTA. The Precision Technologies thrust funded the Jet 
Propulsion Laboratory to prepare a plan to develop a Computer 
Aided Alignment capability to significantly reduce the time for align- 
ment and even possibly provide real time and remote alignment 
capability of systems in flight. 
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Refer also to citation(s) 29054, 29381, 29402, 29404, 29428, 
29445, 29458, 29605, 29606, 29607, 29608, 29612, 29613, 29614, 
29615, 29616, 29617, 29618, 29619, 29620, 29621, 29622, 29623, 
29628, 30061, 30086, 30087, 30088, 30089, 30090, 30091, 30092, 
30093, 30132, 30135, 30158, 30181, 30389, 30442, 30449, 30450, 
30469, 30549, 30626, 30965, 30997, 31019, 31022, 31168, 31210, 
31263, 31983 


30854 (AECS-PR/RSS-72) Air pollution in Homs city, 
gases, suspended particulates and heavy elements. Othman, |. 
(Atomic Energy Commission, Damascus (Syrian Arab Republic). 





Dept. of Radiation Protection and Nuclear Safety); Sabra, Sh.; Al- 
Kharfan, K. Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Dept. of Radiation Protection and Nuclear Safety. Apr 
1994. 58p. (In Arabic). Order Number DE94636326. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Tree leaves were collected from streets to measure the concen- 
tration of Pb, Ca, K, Rb, Sr, Mn, by XRF. Total suspended 
particulates measured using high volume air sampler. The CO, 
CO, and O3; measured during weekday and weekend. The con- 
centration of all pollutants at city center are higher than other 
measured areas. (author). 10 figs., 16 tabs. 


30855 (AECS-PR/RSS-80) Air pollution in Aleppo city, 
gases,suspended particulates. Othman, |. (Atomic Energy Com- 
mission, Damascus (Syrian Arab Republic). Dept. of Radiation 
Protection and Nuclear Safety); Sabra, Sh.; Al-Kharfan, K. Atomic 
Energy Commission, Damascus (Syrian Arab Republic). Dept. of 
Radiation Protection and Nuclear Safety. Jun 1994. 36p. (in Ara- 
bic). Order Number DE94636327. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Total suspended particulates measured by using High Volume Air 
Sampler. The Co and O3; were measured during weekday and 
weekend. The concentration of all pollutants at city center are 
higher than other measured areas. (author). 10 figs., 10 tabs. 


30856 (ANL/ER/PP-82416) Estimation of lightning stroke 
peak current as a function of peak electric field and the 
normalized amplitude of signal strength: Corrections and im- 
provements. Liaw, Y.P.; Cook, D.R.; Sisterson, D.L. Argonne 
National Lab., IL (United States). [1994]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94016900. Source: OSTI; NTIS; GPO 
Dep. 

Corrections and improvements have been made to published 
equations relating return stroke peak current and peak electric field 
for cloud-to-ground lightning. The original equations were derived 
from measurements made at the Rocket-Triggered-Lightning Pro- 
gram facility at the Kennedy Space Center in Florida. Some 
previous articles include errors in the conversion of equations from 
units of volts per meter, for peak electric field, into Lightning Loca- 
tion and Protection units, representing normalized signal strength 
amplitude. This article presents the proper conversion procedure 
and the resultant corrected equations. Furthermore, equations are 
presented that were produced by converting other published rela- 
tionships. Finally, we combined 1985-1988 RTLP data to produce 
equations based on more data than has been used previously; the 
resulting equation for peak current as a function of normalized sig- 
nal strength amplitude supports previous evidence that the slope 
should be near 0.2 for a zero intercept. All relationships are tabu- 
lated, and three are graphically compared against the data. 


30857 (DOE/ER/61010-T26) Modeling the response of the 
California Current system to global greenhouse warming: Fi- 
nal report to the National Institute for Global Environmental 
Change (August 1993). Pares-Sierra, A.; Somerville, R.C.J. 
Scripps Institution of Oceanography, La Jolla, CA (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC0O3-90ER61010. Order Number 
DE94018253. Source: OSTI; NTIS; GPO Dep. 

This is the final report for the project “Modeling the Response of 
the California Current System to Global Greenhouse Warming,” 
supported 1990 and 1991 by NIGEC. The scientists involved are 
Dr. Richard C.J. Somerville and Alejandro Paries-Sierra of Scripps 
Institution of Oceanography, UCSD. A copy of papers submitted to 
the Journal of Physical Oceanography, and Geofisica Internacional 
that were supported in part or whole by WEST-GEC, as well as a 
summary of a talk delivered at the XX General Assembly of the 
IUGG, Vienna (1991) are appended to this report. The objective of 
the research was to improve the understanding of the response of 
the California Current system to the large-scale anomalous forcing 
thought to be associated with greenhouse warming. The authors 
viewed this as a necessary initial step in the study of the California 
climate response to global change. 


30858 (DOE/ER/61666-1) Changes in the flux of carbon 
between plants and soll microorganisms at elevated CO,: 
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Physiological processes with ecosystem-level implications: 
Progress report. Zak, D.R. (Michigan Univ., Ann Arbor, MI (United 
States). School of Natural Resources and Environment); Pregitzer, 
K.S. Michigan Univ., Ann Arbor, MI (United States). School of Nat- 
ural Resources and Environment. 15 May 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
93ER61666. Order Number DE94017067. Source: OSTI; NTIS; 
GPO Dep. 

Our ability to interpret ecosystem response to elevated atmo- 
spheric COz is contingent on understanding and integrating a 
complex of physiological and ecological processes. However, we 
have a limited understanding of the combined effects of changes in 
plant carbon (C) allocation, microbial activity, and nitrogen (N) 
dynamics on the long-term response of terrestrial ecosystems to el- 
evated CO,. Individually, these factors are potent modifiers of C 
and N dynamics, and an in depth understanding of their interac- 
tions should provide insight into ecosystem-level responses to 
global climate change. Our research is aimed at quantifying the 
physiological mechanisms leading to increased fine root produc- 
tion, microbial biomass and rates of N cycling at elevated 
atmospheric CO2. More specifically, we will experimentally manipu- 
late soil nitrogen availability and atmospheric CO2 to understand 
how changes in plant resource availability influence the cycling of 
carbon between plants and soil microorganisms. 


30859 (ETDE/DE-mf-94798538) Northern hemisphere tro- 
pospheric mid-latitude circulation after violent volcanic 
eruptions. Report - Max-Planck-institut fuer Meteorologie, v. 107. 
Graf, H.F.; Periwitz, J.; Kirchner, |. Max-Planck-institut fuer Meteo- 
rologie, Hamburg (Germany). May 1993. 22p. Order Number 
DE94798538. Source: OSTI; NTIS (US Sales Only). 

The strengths of the polar stratospheric vortex and geopotential 
height anomalies of the 500 hPa layer are studied that are ob- 
served after recent violent volcanic eruptions. After all tropical 
eruptions the polar stratospheric vortex was intensified. The tropo- 
spheric anomaly patterns after tropical eruptions are very similar to 
those of winter months with a very strong stratospheric vortex, irre- 
spective whether voicanically forced or not. Hence, if they have 
any effect on the wintertime tropospheric circulation, tropical erup- 
tions seem to force a natural mode of the stratospheric winter 
circulation which is associated with a specific response of the tro- 
pospheric circulation with maximum amplitude over the North 
Atlantic and adjacent continental regions. Therefore, it remains dif- 
ficult to give statistical evidence of volcanic impact on climate on 
the basis of the few observations after these rare events. A combi- 
nation of observational studies and model experiments may help to 
overcome these difficulties in the future. (orig.) 


30860 (EUR-14927, pp. 427-430) Transfer and conversion 
mechanisms of H-3 and C-14 compounds in the local 
environment. Bunnenberg, C. (Niedersaechsisches Inst. fuer Ra- 
diooekologie, Hannover (Germany)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6é-345. 
In Redjiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Fusion test plants and tritium handling facilities will contain large 
amounts of tritium, mainly in the highly mobile HT form. Research 
in this project focuses on the dependence of the reemission rate 
on relevant soil physical and meteorological parameters. Single pa- 
rameter studies in a wind-tunnel/soil-column arrangement under 
controlled conditions are performed for this purpose. Objectives of 
this period are the completion of the experimental arrangement and 
experiments at different temperatures. (R.P.) 2 refs., 1 fig. 


30861 (EUR-14927, pp. 1077-1087) Design and realisation 
of a calibration service (a standard test bench) for radon-222 
and Its short-lived daughter products in air. Charuau, J. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France)). Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi6-344. In Rdjiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of the project is to adapt an existing radioactive aerosol 
calibration installation 'ICARE’ at the Saclay Nuclear Research 
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Centre (CEA), in order to provide precise activity concentrations of 
222Rn and its short-life decay products that may be used to cali- 
brate measuring instruments. ICARE is essentially a wind tunnel in 
which aerosols calibrated in size and labelled with 'S’7Cs or 2°°Pu 
are injected upstream of the test section. A new line of injection 
has been designed including three standard sources of 222Rn and 
a reference device for the activity concentration measurements of 
this gas. (R.P.) 8 refs., 6 figs. 


30862 (EUR-14927, pp. 1129-1144) Retrospective assess- 
ment of radon exposure from long-lived decay products. 
Samuelsson, C. (Lund Univ. (Sweden)); Poffijn, C.; Vanmarcke, H. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi7-013. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The study of the embedded long-lived decay products of 
radon-222 is the only presently known method for ’measuring’ ac- 
cumulated radon daughter concentration levels from the past. 
Detection methods for both short- and long-lived radon decay prod- 
ucts deposited on indoor surfaces under realistic conditions have 
been improved. The deposition of short-lived radon daughters onto 
surfaces is a critical process in the transformation chain from air- 
borne to embedded activity. The two-year goal of the project is to 
reveal the usefulness of the polonium-in-glass method, or any 
other similar technique involving long-lived decay products, and to 
identify areas in which further studies are needed. The objectives 
and results of the six contributions to the project for the reporting 
period are presented. (R.P.) 7 refs., 5 figs., 3 tabs. 


30863 (EUR-14927, pp. 1145-1162) Characteristics of 
radon- and thoron daughters aerosols. Poffijn, C. (Ghent 
Rijksuniversiteit (Belgium)); Vanmarcke, H. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1993. Contract 
Bi7-047. In Radiation protection. Progress report 1990-91. 1571p. 
Order Number DE94633834. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Aliso published in DE, FR. 

The physical and chemical interaction (particle growth, cluster 
formation, plate-out rates) of the unattached radon and thoron de- 
cay products with trace gases (SO2, NOx, humidity) and other 
aerosol particles are studied in radon chambers under controlled 
conditions. The exact shape of the unattached and aerosol- 
attached activities are measured under realistic living conditions 
and the results are compared with model calculations. Measure- 
ments of the size dependence of the regional deposition in the 
human respiratory tract are also performed. The objectives and re- 
sults of the seven contributions to the project for the reporting 
period are presented. (R.P.) 14 refs., 9 figs., 3 tabs. 


30864 (EUR-14927, pp. 1447-1456) Validation, training and 
uncertainty study experiments for real-time atmospheric dis- 
persion models. Mikkelsen, T. (Risoe National Lab., Roskilde 
(Denmark)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi7-017. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of this project is to quantify and assess uncertain- 
ties likely to arise during nuclear accidents involving a near-site 
atmospheric dispersion scenarios. Full scale aerosol-plume disper- 
sion experiments were performed over various types of terrain, for 
a variety of different atmospheric conditions, including nonidealized 
but realistic dispersion events occurring during transitional (time- 
changing) meteorology. The final results will consist of sets of 
Reference and Validation Data’, applicable as case studies for 
real-time dispersion models, and will include experimental data 
suitable for training and evaluation relevant for nuclear accidental 
releases. (R.P.) 18 refs., 4 figs. 


30865 


(EUR-14927, pp. 1482-1486) Real-time uncertainty 
handling and development of a computer based training sys- 
tem for the management of off-site nuclear emergencies. 
Govaerts, P. (Centre d'Etude de I'Energie Nucleaire, Mol (Bel- 
gium)). Commission of the European Communities, Luxembourg 
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(Luxembourg). 1993. Contract Bi6-106. In Atdiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

In the case of an accidental release of radioactive materials to 
the atmosphere, a realistic assessment of the environmental im- 
pact is needed, in order to optimize interventions for the protection 
of the public. This project aims to develop a methodology to maxi- 
mize the use of available information at each moment. The model 
predictions are compared with the early environmental monitoring 
results. This method aims a smooth transition between the early 
impact assessment. (R.P.) 1 ref., 2 figs. 


30866 (GKSS—93/E/105) Depositions of sulphur and nitro- 
gen components and heavy metals over Europe in the 
EMEP-grid. Krueger, O.; Petersen, G. GKSS-Forschungszentrum 
Geesthacht GmbH (Germany). Inst. fuer Physik. 1993. 62p. (In 
German). Order Number DE94794120. Source: OSTI; NTIS (US 
Sales Only). 

The atmospheric transport model of the ‘European Monitoring 
and Evaluation Programme (EMEP)' was used to calculate the at- 
mospheric transports of sulphur and nitrogen compounds and 
heavy metals over Europe. Therefore in the frame of projects of 
the German Environmental Agency the model for sulphur and nitro- 
gen compounds was improved and for the transport of lead, 
cadmium, zinc, arsenic, and mercury extended. (orig.) 


30867 (IC-94/78) Bangladesh floods, cyclones and ENSO. 
Choudhury, A.M. International Centre for Theoretical Physics, Tri- 
este (italy). Apr 1994. 13p. Order Number DE94633876. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It has been found that in general there is a reduction of rainfall in 
all the regions of Bangladesh in all the seasons - premonsoon, 
monsoon and post monsoon during El Nino years. It has also been 
observed that in strong El Nino year Bangladesh is not hit by a 
catastrophic flood or a catastrophic cyclone. In the past, occur- 
rence of famines in this region of the world coincided with El Nino 
years. The years of weak El Nino or when the El Nino index is 
positive seem to be favourable for the occurrence of floods and cy- 
clones in Bangladesh. A theory of the modulation of the monsoon 
in Bangladesh by the Walker circulation has been described in the 
paper. (author). 14 refs, 7 figs, 1 tab. 


30868 (INIS-mf-15001) Development and test of a mobile 
environmental system for emission and ambient air measure- 
ment in the eastern part of Germany: Final report. Mosebach, 
H.; Schaefer, K.; Haus, R.; Eisenmann, T.; Rippel, H.; Klein, V.; 
Wehner, D. Kayser Threde GmbH, Muenchen (Germany); 
Fraunhofer-institut fuer Atmosphaerische Umweltforschung (IFU), 
Berlin (Germany). Aussenstelle fuer Luftchemie. 30 Jun 1993. 
189p. (In German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 01VQ902A; Foerderkennzeichen BMFT 01VQ90 Order 
Number DE94790617. Source: OSTI; NTIS (US Sales Only). 

A mobile environmental laboratory was developed and success- 
fully tested. This system is used for the remote emissions and 
ambient air measurements. The key instrument of this laboratory is 
the Kayser-Threde double pendulum interferometer K300, a field 
proven FT-IR system for remote emission and ambient air measure- 
ments. In addition, the laboratory contains conventional ambient air 
sensors and a battery system for current source free usage. Basic 
scientific research was necessary for the development of appropri- 
ate analysis methods for quantitative detection of emissions from 
smoke stacks when doing remote sensing, as well as for ambient 
air measurements. The mobile laboratory was used in a number of 
measurement campaigns. The following gaseous specimens could 
quantitatively analyzed: H2O, CO2, CO, NO, NOs, N2O, SOo, CH,, 
HCI, HCHO and total hydrocarbons (THC). The correspondence 
between the K300 remote sensing results with the measured 
values taken by conventional reference systems was good to ex- 
cellent, in many cases considerably better than expected. (orig.) 


30869 (INIS-mf-15008) Environment-oriented research: Se- 
lected examples and results. Bundesministerium fuer Forschung 





und Technologie, Bonn (Germany). Referat fuer Presse und Oef- 
fentlichkeitsarbeit. Mar 1994. 180p. (In German). Order Number 
DE94794249. Source: OSTI; NTIS (US Sales Only); INIS. 

The brochure reviews the broad spectrum of BMFT activities in 
the field of environmental research and technology from the early 
eighties to date. (orig.) 


30870 (INIS-mf—15014) interannual variability of Central 
European mean temperature in January /February and its rela- 
tion to the large-scale circulation. Report - Max-Planck-Iinstitut 
fuer Meteorologie, v. 101. Werner, P.C. (Potsdam-institut fuer Kli- 
mafolgenforschung (PIK), Potsdam (Germany)); Storch, H. von. 
Max-Planck-Institut fuer Meteorologie, Hamburg (Germany). Mar 
1993. 37p. Order Number DE94794571. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Central European temperature distribution field, as given by 
11 stations (Fanoe, Hamburg, Potsdam, Jena, Frankfurt, Uccle, 
Hohenpeissenberg, Praha, Wien, Zuerich and Geneve), is anal- 
ysed with respect to its year-to-year variability. January-February 
(JF) average temperatures are considered for the interval 1901-80. 
An Orthogonal Function (EOF) analysis reveals that the JF temper- 
ature variability is almost entirely controlled by one EOF with 
uniform sign. The second EOF represents only 7% of the total vari- 
ance and describes a north-south gradient. The time coefficient of 
the first EOF is almost stationary whereas the second pattern de- 
scribes a slight downward trend at the northern stations and a 
slight upward trend at the southern stations. The relationship of the 
temperature field to the large-scale circulation, represented by the 
North Atlantic/European sea-level pressure (SLP) field, is investi- 
gated by means of a Canonical Correlation (CCA) Analysis. Two 
CCA pairs are identified which account for most of the temperature 
year-to-year variance and which suggest plausible mechanisms. 
The CCA pairs fail, however, to consistently link the long-term tem- 
perature trends to changes in the large-scale circulation. In the 
output of a 100-year run with a coupled atmosphere-ocean model 
(ECHAM1/LSG), the same CCA pairs are found but the strength of 
the link between Central European temperature and North Atlantic 
SLP is markedly weaker than in the observed data. (orig.) 


30871 (IVL-B-1144) Sulphur and nitrogen compounds in 
air and precipitation in Sweden 1980-1992. Kindbom, K.; Lo- 
evblad, G.; Sjoeberg, K. Swedish Environmental Research Inst., 
Goeteborg (Sweden). May 1994. 28p. Order Number DE94790811. 
Source: OSTI; NTIS. 

Trend studies have been made on air and precipitation monitor- 
ing results from five Swedish EMEP-stations covering the period 
from 1980 to 1992. Linear regression calculations on yearly aver- 
ages show a statistically significant decrease of sulphur dioxide in 
air at all stations. The concentration of sulphate in precipitation has 
decreased during the calculation period, although statistically signif- 
icant only at two out of five stations. For nitrogen compounds the 
trends are not uniform. Nitrogen dioxide in air as well as the con- 
centration of nitrate and ammonium in precipitation show practically 
no significant trends from 1980 to 1992. Data from measurements 
of total nitrate and total ammonium in air during the shorter time 
period, 1986-1992, however show decreasing trends, statistically 
significant at most stations. 


30872 (IVL-B—1150) Air pollutants in South Sweden. Depo- 
sition and effects Oct 1992 - Sep 1993. Haligren-Larsson, E.; 
Westling, O. Swedish Environmental Research Inst., Lammbhult 
(Sweden). IVL-Aneboda. Jun 1994. 60p. (In Swedish). Order Num- 
ber DE94790838. Source: OSTI; NTIS. 

The purpose of the monitoring program is to quantify sulfur and 
nitrogen deposition to forests, and to illustrate possible acidification 
of the soil. Deposition is investigated by precipitation studies in 
open field areas and by throughfall studies in forest stands. Soil- 
water chemistry is examined in the forest stands and used as 
indication of soil condition. The period showed normal average 
temperatures, abundant amounts of precipitation and prevailing 
winds from southwest and west. Precipitation pH-values averaged 
4.4 to 4.6. Concentration of sulfur in precipitation was between 0.7 
and 0.8 mg/l at most locations. Deposition of sulfur exceeded the 
region's critical load (3 kg/hectare and year according to SNV). 
The contribution from precipitation (open field measurements) var- 
ied between 3 and 10 kg, the highest annual deposition was 22 kg 
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s/hectare and year measured as throughfall in a spruce forest in 
southern Scania. Deposition of nitrogen in open fields was 5-15 kg 
in the western part of the observed area, and 3-7 in the eastem 
part. Sulfur deposition has decreased in southern Sweden, esp 
since 1988, while no clear tendency is obvious for nitrogen deposi- 
tion. Low pH-values, between 4 and 5, have been registered in 
soilwater at most locations in southern Sweden. High concentra- 
tions of Aluminium in combination with low concentration of base 
cations, leading to a risk of disturbed uptake through the roots of 
the trees, has been found in the western part of the observed area. 
Linear regression analysis has shown significantly lowered amounts 
of base cations and raised amounts of Al at many locations. This 
indicates a continuing acidification process, even though deposition 
of acidifying compounds have diminished. 10 refs, 35 figs, 5 tabs 


30873 (Jue-2868) The Euro-RADM mechanism: A gas- 
phase chemical mechanism for European air quality studies. 
Stockwell, W.R. (Woodward Clyde Consultants, Santa Ana, CA 
(United States)); Kley, D. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Chemie 2 - Chemie der Belasteten Atmosphaere. 
Jan 1994. 114p. Order Number DE94789756. Source: OSTI; NTIS 
(US Sales Only). 

In this report we present the Euro-RADM gas-phase chemical 
mechanism which was developed to model European atmospheric 
chemistry. It is based upon the Regional Acid Deposition Model 
Mechanism, version 2. Organic compounds typically measured at 
the Schauinsland field state were implemented into the RADM2 
model using the review of Carter (1990). The primary chemistry of 
the measured VOCs and the yields of the secondary products 
were added to the RADM2 mechanism using the Carter review. 
The secondary chemistry of RADM2 remained unchanged except 
that the chemistry of the peroxy radical reactions was modified to 
account for the new product yields and the chemistry of PAN was 
updated to be consistent with recent laboratory measurements. The 
Euro-RADM mechanism is a much more compiete parameteriza- 
tion of organic chemical species found at European field stations. 
A completely explicit approach would require the addition of an ex- 
tremely large number of species to the mechanism. An explicit 
approach would not be practical because many of the required 
reactions and species have not been measured in laboratory ex- 
periments and the explicit mechanism would be too expensive and 
difficult to implement in a current 3-d transport/transformation 
model. The Euro-RADM mechanism was developed according to 
the principle that a mechanism should be no more detailed than 
justified by both laboratory and field measurement data. (orig.) 


30874 (KFK-4995) The Lagrangian particle model TRAVEL- 
ING version 92/3: Model description and users’ guide. Panitz, 
H.J.; Vogel, B.; Vogel, H. Kernforschungszentrum Karlsruhe GmbH 
(Germany). inst. fuer Meteorologie und Klimaforschung. Mar 1994. 
83p. Order Number DE94789623. Source: OSTI; NTIS (US Sales 
Only). 

The report describes the standard version of the Lagrangian par- 
ticle model TRAVELING to simulate the transport and dilution of 
airborne material in inhomogeneous terrain. The model is part of a 
mesoscale model system available at the Institute for Meteorology 
and Climatology of the Nuclear Research Centre Karlsruhe and the 
University of Karlsruhe to model the mesoscale atmospheric flow 
and dispersion over complex terrain. In the report the well-known 
model fundamentals are repeated. The numerical procedures to 
calculate the concentration distributions and the meaning of each 
module of the model are described. The user's guide helps to un- 
derstand the structure of the necessary meteorological input data, 
explains the user defined input data which control a specific simu- 
lation and describes the output data generated by the model. In 
the Appendix the TRAVELING/COSYMA version is briefly de- 
scribed. This version has been developed to apply TRAVELING in 
connection with the accident consequence assessment code 
COSYMA. (orig.) 


30875 (KFK-PEF-115) Microanalytical studies of cloud and 
fog formation. Gieray, R. (Hohenheim Univ., Stuttgart (Germany). 
Inst. fuer Physik); Wieser, P.H. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Dec 1993. 138p. (In 
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German). Sponsored by Land Baden-Wuerttemberg, Stuttgart (Ger- 
many);Commission of the European Communities, Brussels 
(Belgium). Contract PEF 88/005/2; Contract PEF 91/004/2. Order 
Number DE94790050. Source: OSTI; NTIS (US Sales Only). 

In order to investigate the discrimination of atmospheric trace 
components due to cloud or fog formation, the residues resulting 
from droplet evaporation are compared with particles of the intersti- 
tial aerosol. A counterflow virtual impactor (CVI), is used to 
separate the fog droplets from both the gaseous and the particu- 
late aerosol components. The fog droplets sampled evaporate in 
airborne state and the residues are either collected on a nuclepore 
filter or by means of a five-stage cascade impactor on thin films. In 
addition, both the humidity originating from droplet evaporation and 
the number concentration of the droplet residues are measured. 
These data can be used to study the time dependence of the liquid 
water content, the number density and the volume equivalent di- 
ameter of the fog droplets sampled, respectively. (orig.) 


30876 (LA-UR-94-2694) Implementation of electronic 
chain-of-custody, analysis requests, and data verification at 
Los Alamos National Laboratory. Pound, H.C.; Miglio, J.J. Los 
Alamos National Lab., NM (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940985—7: American Society for Quality 
Control Energy and Environmental Quality Division conference, 
Tucson, AZ (United States), 18-21 Sep 1994). Order Number 
DE94018076. Source: OSTI; NTIS; GPO Dep. 

To improve the efficiency of the entire environmental data collec- 
tion process from sample collection to reporting to the client, Los 
Alamos National Laboratory is developing an automated system to 
carry out as much of the process as possible. The system uses 
“off-the-shelf” software. Our program anticipates a drastic reduction 
of the amount of paper generated throughout the process. The 
electronic system includes spreadsheets used for field and labora- 
tory chains-of-custody. In addition, the system is used to order 
analyses and to verify data for compliance. 


30877 (LCHS-A-3-R-3, pp. 85-88) Indoor air pollution from 
the use of wood and coal fuel in the dwelling house. Nguyen 
Trong Phuong (Hanoi Architectural Institute, Ministry of Construc- 
tion (Viet Nam)). Lund Univ. (Sweden). Lund Centre for Habitat 
Studies. 1993. (CONF-9304258~—: Kitchens, living environment and 
household energy in Vietnam, Lund (Sweden), 27-30 Apr 1993). In 
Kitchens, living environment and household energy in Vietnam: 
Report of the Urban Building and Energy Project and the Seminar 
in Lund. 150p. Order Number DE94790783. Source: OSTI; NTIS. 

The project is a cooperation between the Lund Centre for Habi- 
tat Studies and the Hanoi Architectural Institute. 

We have carried out preliminary investigations on the effects of 
pollutants caused by cooking by wood and coal fuel in the dwelling. 
We have directed our investigations to the effects of cooking fuels, 
stoves, chimney and kitchen planning on indoor air pollution. Al- 
though the measurements were of little normative significance, they 
gave indications that the level of indoor air pollution depends on 
several factors such as ventilation, structure of the chimney and 
the hood, and the kinds of fuels and stoves used. On the basis of 
these indicators we have come to the following comments related 
to the possibilities of reducing indoor pollution: The kitchen should 
be at the end of the wind direction, at a distance from the bedroom 
and the living room; Chimney of proper height is needed, and the 
hood with ‘cooking window’ is recommended; Cooking fuels should 
be dry, of the right size, and of the right constitution (in the case of 
coal, briquettes). The use of improved stoves with higher burning 
efficiency will also help to reduce smoke and pollutants in the 
kitchen. Laws to protect the environment need to be formulated 
and people need to be motivated to follow. The present criteria for 
hygiene working environment in Vietnam are too general. A spe- 
cific criterion on the allowance of toxic concentration in the dwelling 
house needs to be established. 6 refs., 4 figs., 5 tabs 


30878 


(LIU-TEK-LIC-94-13) A matrix isolation study of 
some chlorine compounds and their water complexes, of inter- 
est for the ozone depletion in the stratosphere. Linkoeping 


Studies in Science and Technology, 427. Johnsson, Klas. 
Linkoeping Univ. (Sweden). Dept. of Physics and Measurement 
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Technology. Mar 1994. 15p. Order Number DE94790815. Source: 
OSTI; NTIS. 

In this work, different chlorine compounds such as OCIO, CIOO, 
CIOCI, CICIO Cle and HOCI have been studied in argon matrices. 
Their photochemistry has been investigated, UV- and IR spectra 
have been obtained and the water complexes of these compounds 
have been studied. These complexes were photolysed and the 
photoproducts were determined. 16 refs, 2 figs 


30879 (LRAP—152) Optical techniques for measurement of 
atmospheric trace gases. Ragnarson, P. Lund Univ. (Sweden). 
Dept. of Physics. Apr 1994. 52p. (LUTFD2-TFAF—1022). Order 
Number DE94790801. Source: OSTI; NTIS. 

Differential optical absorption spectroscopy (DOAS) and differen- 
tial absorption lidar (DIAL) have been used for measurements of 
atmospheric trace gases. A fully automated system for atmospheric 
pollution monitoring of a medium-sized city has been constructed, 
based on the DOAS technique. Detection of ammonia and aro- 
matic hydrocarbons in the ultraviolet spectral region has been 
investigated and demonstrated. The possibility of improved sensi- 
tivity in DOAS measurements of ozone in the wavelength range 
around 283 nm has been investigated and demonstrated. The ap- 
plicability of the DIAL technique for total flux measurements of 
industrial emissions has been demonstrated. Comparisons with 
in-situ point monitors have been performed. Atomic mercury mea- 
surements have been performed in geothermic and mineralized 
areas in addition to industrial sites. The total flux of sulphur dioxide 
from Italian volcanoes has been measured by simultaneous DOAS 
and DIAL measurements. 132 refs, 7 figs, 2 tabs 


30880 (LRAP-154) Application of lidar techniques in envi- 
ronmental studies. Wallinder, E. Lund Univ. (Sweden). Dept. of 
Physics. Apr 1994. 90p. (LUTFD2-TFAF—1023). Order Number 
DE94790802. Source: OSTI; NTIS. 

Lidar measurements have been performed with a mobile lidar 
system based on a Nd:YAG-pumped dye laser. Measurements of 
mercury fluxes have been performed on the emission from chlor- 
alkali plants in Sweden as well as in Italy. An italian cinnabar 
mining area, where the mining activities stopped in 1982, has been 
mapped; high fluxes of atomic mercury vapour were detected. 
Comparing measurements with a gold-amalgamation point monitor 
were performed. The plumes from geothermal plants in Tuscany, 
Italy, have been monitored. The amount of mercury emitted was 
much higher than expected. Unique lidar measurements have been 
performed on the gas plumes emerging from the Italian volcanoes 
Etna, Stromboli and Vulcano. The lidar system was loaded on a 
ship which made traverses under the plumes. Measurements on 
sulphur dioxide were performed, and mercury measurements were 
attempted. A vertically sounding ozone lidar system intended for 
tropospheric measurements has been constructed. The system is 
based on a KrF excimer laser whose output was Raman shifted in 
hydrogen to obtain the wavelengths 277 and 313 nm. Intercompar- 
isons with two other ozone monitoring systems were performed, a 
ND:YAG/dye laser based lidar system, and a DOAS system. The 
mobile lidar system was integrated with a spectrally resolving opti- 
cal multi-channel system and a multi-colour imaging system to 
detect fluorescence from vegetation and water remotely. The fluo- 
rescence spectra from vegetation exposed to environmental stress 
were different from the spectra detected from contro! plants. Im- 
ages in fluorescence were recorded from distances of up to 100 
metres. 157 refs, 15 figs 


30881 (MST-LUFT-A-126-Ed.4) User's guide for OML- 
MULTI: An air pollution model for multiple point and area 
sources. Loefstroem, P.; Roerdam Olesen, H. Danmarks Miljoeun- 
dersoegelser, Roskilde (Denmark). Feb 1994. 70p. Order Number 
DE94790672. Source: OSTI; NTIS. 

OML-Multi ia a numerical model for air pollution dispersion calcu- 
lations on mainframe computers. It can be used for estimating 
concentration contributions from several point and area sources. In 
OML-Multi dispersion processes are described in terms of certain 
physical parameters, shown by recent research to be of basic im- 
portance to boundary layer meteorology. These parameters are 
derived from routine meteorological data by means of a separate 
meteorological preprocessor. The present report outlines the fea- 
tures and limitations of the dispersion model. Further, a brief 





description of the physics underlying the model is given. Finally, 
the report provides technical information concerning the computer 
implementation of the model. As input, the model requires time se- 
ries of hourly meteorological data plus information on emission and 
terrain. The model performs dispersion calculations hour by hour. 
There are several options that control the input of files, computa- 
tional facilities, and output. One of the user options controls output 
of tables of monthly 99-percentiles. This report describes the ver- 
sion of OML-Multi dated 910205. (au) (16 refs.) 


30882 (NEI-DK-1625) Conditions of stability in optical sys- 
tems. Energiministeriets Forskningsudvalg for produktion og 
fordeling af el og varme. Miljoe og restprodukter. Rasmussen, O.S. 
FLS Airlog A/S, Valby (Denmark). Apr 1994. 22p. (In Danish). Con- 
tract ENS-1323/92-0022. Order Number DE94790718. Source: 
OSTI; NTIS. 

EFP-92. 

With regard to the measurement of ammonia in flue gas, an 
investigation of a hybrid carbon dioxide laser is described. A thor- 
ough re-evaluation of the laser's mechanical construction was 
carried out to enable optimization of resistance to the influences of 
heat and vibrations, and the mechanisms that limit the service life 
of the laser under continuous operation were studied. The materi- 
als used for the construction of the laser, and the considerations 
taken in relation to the choice of these materials, are described 
and results of the experiments concerned with the service life of 
the laser are given. The laser was implemented in one of the 
PALAMON (Photo Acoustic LAser MONitor) ammonia analyzers, 
developed by the Danish firm FLS Airlog a/s, which continually reg- 
isters the ammonia related to the process of Selective Catalytic 
Reduction (SCR) of nitrogen oxides in flue gas. The results of this 
test are presented. (AB) 


30883 (ORNL/M-3704) Uncertainty and global climate 
change research. Tonn, B.E. (Oak Ridge National Lab., TN 
(United States)); Weiher, R. Oak Ridge National Lab., TN (United 


States). Jun 1994. 45p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract AC05-840R21400. (CONF- 
9403147—Summ.: Uncertainty and global climate change research, 
Knoxville, TN (United States), 22-23 Mar 1994). Order Number 
DE94016728. Source: OSTI; NTIS; GPO Dep. 

The Workshop on Uncertainty and Global Climate Change Re- 
search March 22-23, 1994, in Knoxville, Tennessee. This report 
summarizes the results and recommendations of the workshop. 
The purpose of the workshop was to examine in-depth the concept 
of uncertainty. From an analytical point of view, uncertainty is a 
central feature of global climate science, economics and decision 
making. The magnitude and complexity of uncertainty surrounding 
global climate change has made it quite difficult to answer even the 
most simple and important of questions-whether potentially costly 
action is required now to ameliorate adverse consequences of 
global climate change or whether delay is warranted to gain better 
information to reduce uncertainties. A major conclusion of the 
workshop is that multidisciplinary integrated assessments using de- 
cision analytic techniques as a foundation is key to addressing 
global change policy concerns. First, uncertainty must be dealt with 
explicitly and rigorously since it is and will continue to be a key 
feature of analysis and recommendations on policy questions for 
years to come. Second, key policy questions and variables need to 
be explicitly identified, prioritized, and their uncertainty character- 
ized to guide the entire scientific, modeling, and policy analysis 
process. Multidisciplinary integrated assessment techniques and 
value of information methodologies are best suited for this task. In 
terms of timeliness and relevance of developing and applying deci- 
sion analytic techniques, the global change research and policy 
communities are moving rapidly toward integrated approaches to 
research design and policy analysis. 


30884 (PNL-—9000-Pt.3, pp. 1-5) Continental and oceanic 
fate of pollutants. Berkowitz, C.M.; Saylor, R.D.; Busness, K.M.; 
Chapman, E.G.; Shaw, W.J.; Thorp, J.M. Pacific Northwest Lab.., 
Richland, WA (United States). May 1994. In Pacific Northwest 
Laboratory annual report for 1993 to the DOE Office of Energy Re- 
search: Part 3: Atmospheric and climate research. 104p. Order 
Number DE94014041. Source: OSTI; NTIS; GPO Dep. 
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The Atmospheric Chemistry Program (ACP) is one of the DOE’s 
multtilaboratory programs of research on atmospheric processes. 
The objective of the ACP is to provide information to DOE on the 
sources of, the transformations undergone by, and the ultimate fate 
of airborne chemicals associated with energy production. A major 
emphasis of research activities during FY 1992 and FY 1993 was 
an investigation of the production and distribution of ozone over 
the western North Atlantic Ocean. PNL scientists carried out two 
major field programs over 2 years to evaluate the potential for 
long-range transport of ozone that originated from North American 
emissions of oxides of nitrogen and volatile organic compounds 
(VOC). This investigation consisted of modeling work and analysis 
of the data collected during the field programs. A secondary effort 
of PNL scientists involved modeling studies of anthropogenic 
aerosol distribution over the North Atiantic Ocean. 


30885 (PNL-9000-Pt.3, pp. 6-7) Research Aircraft Opera- 
tions. Busness, K.M.; Abbey, O.B.; Garrity, W.A.; Hannigan, R.V.; 
Warren, M.J. Pacific Northwest Lab., Richland, WA (United States). 
May 1994. In Pacific Northwest Laboratory annual report for 1993 
to the DOE Office of Energy Research: Part 3: Atmospheric and 
climate research. 104p. Order Number DE94014041. Source: 
OSTI; NTIS; GPO Dep. 

To fulfill a number of important national and DOE goals related 
to understanding the transport and transformation of energy-related 
pollutants and their impact on global climate issues, PNL operates 
a Gulfstream | (G-1) aircraft to obtain diagnostic environmental 
measurements aloft. The G-1 aircraft serves as an advanced air- 
borne sampling platform, with the capacity to accommodate a wide 
variety of instrumentation in support of field programs dedicated to 
achieving DOE's information needs related to National Energy Pol- 
icy Act of 1992, and, more specifically, to supporting objectives of 
the Atmospheric Chemistry Program (ACP). 


30886 (PNL-—9000-Pt.3, pp. 8-10) ASCOT Program Scientific 
Direction. Doran, J.C. Pacific Northwest Lab., Richland, WA 
(United States). May 1994. In Pacific Northwest Laboratory annual 
report for 1993 to the DOE Office of Energy Research: Part 3: At- 
mospheric and climate research. 104p. Order Number 
DE94014041. Source: OSTI; NTIS; GPO Dep. 

The objective of the ASCOT Program Scientific Direction project 
is to provide scientific leadership and coordination for the activities 
of DOE’s Atmospheric Studies in Complex Terrain (ASCOT) pro- 
gram. 


30887 (PNL—9000-Pt.3, pp. 11-14) Atmospheric diffusion in 
complex terrain. Aliwine, K.J.; Hubbe, J.M. Pacific Northwest Lab., 
Richland, WA (United States). May 1994. In Pacific Northwest 
Laboratory annual report for 1993 to the DOE Office of Energy Re- 
search: Part 3: Atmospheric and climate research. 104p. Order 
Number DE94014041. Source: OSTI; NTIS; GPO Dep. 

The purposes of the Atmospheric Diffusion in Complex Terrain 
(ADICT) program are to develop an understanding of the physical 
processes governing atmospheric transport and diffusion in com- 
plex terrain and to describe these processes with appropriate 
numerical and/or conceptual models. Such models are required for 
realistically assessing the potential and actual environmental im- 
pacts arising from utilization of energy resources and for analyzing 
and predicting the fate of pollutants released routinely or acciden- 
tally into the atmosphere. In addition, this understanding can lead 
to parameterizations of subgrid-scale exchange processes in 
regional- to global-scale models. The objectives of the ADICT 
program include (1) the identification of the forcing mechanisms re- 
sponsible for the observed wind, turbulence, and temperature 
structures in complex terrain; (2) the analysis and application of 
field and numerical model data to assess the relative importance of 
such mechanisms and their effects on atmospheric transport and 
diffusion; (3) the development, testing, and application of numerical 
and conceptual models capable of describing and predicting the 
behavior of the winds, temperatures, and atmospheric constituents 
in regions of interest; and (4) the presentation of results at scien- 
tific meeting and in peer-reviewed journals. The ADICT program 
maintains an integrated approach for accomplishing the research 
objectives, including field observations, data analysis, theoretical 
investigations, and numerical modeling. The research during FY 
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1993 has added to our basic knowledge of transport in the atmo- 
spheric boundary layer, led to an improved understanding and 
modeling of atmospheric dispersion in mountain valleys, and con- 
tributed to understanding the interaction of ambient and locally 
generated wind systems and the effect on dispersion. 


30888 (PNL-9000-Pt.3, pp. 15-17) Direct simulation of at- 
mospheric turbulence. Doran, J.C. Pacific Northwest Lab., 
Richland, WA (United States). May 1994. In Pacific Northwest 
Laboratory annual report for 1993 to the DOE Office of Energy Re- 
search: Part 3: Atmospheric and climate research. 104p. Order 
Number DE94014041. Source: OSTI; NTIS; GPO Dep. 

The objective of the Direct Simulation of Atmospheric Turbulence 
(DSAT) project is to use advanced numerical models to simulate 
complex nonlinear dynamics in atmospheric flows. In addition, in 
cooperation with other PNL programs, the DSAT project jointly sup- 
ports activities of DOE’s Atmospheric Studies in Complex Terrain 
(ASCOT) program in experimental and analytical studies of atmo- 
spheric dynamics and their effects on diffusion of atmospheric 
pollutants. 


30889 (PNL-9000-Pt.3, pp. 18-20) Interactions between 
surface-exchange processes and atmospheric circulations. 
Shaw, W.J. Pacific Northwest Lab., Richland, WA (United States). 
May 1994. In Pacific Northwest Laboratory annual report for 1993 
to the DOE Office of Energy Research: Part 3: Atmospheric and 
climate research. 104p. Order Number DE94014041. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the Interactions Between Surface-Exchange Pro- 
cesses and Atmospheric Circulations (IBSEPAC) program is to 
improve the understanding of the interactions between surface 
fluxes of heat, momentum, and moisture and the structure of the 
atmospheric boundary layer. The general objectives of the program 
are to (1) establish techniques for measuring and describing appro- 
priate, representative values of these fluxes for use in parametric 
representations of their effects; (2) measure properties of the atmo- 
spheric boundary layer that are sensitive to the surface fluxes; (3) 
examine possible feedbacks that boundary layer properties may 
have on the surface characteristics; (4) evaluate systematically, 
through the use of advanced numerical models, the effects of 
variable surface fluxes of heat, momentum, and moisture over het- 
erogeneous surfaces on the local and regional circulations in the 
planetary boundary layer; and (5) study the diurnal and seasonal 
variability in these processes. Specific objectives for FY 1993 in- 
cluded the following: (1) continuing analysis of data collected 
during the FY 1992 field program, including an examination of 
techniques used to obtain heat and moisture fluxes over semiarid 
terrain; (2) validation of the newly acquired 915-MHz wind profiling 
radar using instrumentation mounted on the 122-m Hanford meteo- 
rological tower; and (3) procurement and testing of a laser 
scintillometer for improving the ability to measure area-integrated 
surface heat and momentum fluxes. 


30890 


(PNL-9000-Pt.3, pp. 21-24) Coupling/decoupling of 
synoptic and valley circulations. Whiteman, C.D.; Furger, M.; 
Hauser, R.K.; Zhong, S.; Bian, X. Pacific Northwest Lab., Richland, 
WA (United States). May 1994. In Pacific Northwest Laboratory an- 
nual report for 1993 to the DOE Office of Energy Research: Part 3: 


Atmospheric and climate research. 104p. Order 
DE94014041. Source: OSTI; NTIS; GPO Dep. 

The objective of the Coupling/Decoupling of Synoptic and Valley 
Circulations (DECUP) research program is to develop an improved 
understanding of the physical mechanisms leading to interactions 
between thermally driven local wind systems and the ambient 
flows. Current program goals are to gain a better understanding of 
the basic physics, driving forces, and interactions of thermally de- 
veloped complex terrain circulations of different scales. These 
complicated interactions represent significant challenges that are 
being met with an integrated program of new field investigations, 
data analysis of past complex terrain experiments, and mathemati- 
cal modeling of relevant physical mechanisms. Field investigations 
make use of remote and in situ atmospheric sounding devices, ra- 
diation and energy budget systems, tracer samplers, and basic 
meterological sensors. Data sets come from DOE’s Atmospheric 
Studies in Complex Terrain (ASCOT) program and other complex 
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terrain experiments; simulations come from a variety of meteoro- 
logical models, from simple thermodynamic to full-physics 
numerical models. This project is conducted as an integral part of 
the multilaboratory ASCOT program and is closely coordinated with 
two other ASCOT projects at PNL: the Atmospheric Diffusion in 
Complex Terrain (ADICT) and the Direct Simulation of Atmospheric 
Turbulence (DSAT) projects. 


30891 (PNL-9000-Pt.3, pp. 25-43) The Atmospheric Radia- 
tion Measurement (ARM) Program: Field measurements of 
radiation forcing and feedbacks in general circulation models. 
Cress, T.S.; Stokes, G.M. Pacific Northwest Lab., Richland, WA 
(United States). May 1994. In Pacific Northwest Laboratory annual 
report for 1993 to the DOE Office of Energy Research: Part 3: At- 
mospheric and climate research. 104p. Order Number 
DE94014041. Source: OSTI; NTIS; GPO Dep. 

Atmospheric general circulation models (GCMs) are useful tools 
for advancing our understanding of the global climate system and 
the impact of human activities on it. For instance, different energy 
scenarios can change the atmospheric concentration of carbon 
dioxide and the impact can be investigated through the use of 
GCMs. It is a DOE goal to improve the performance of GCMs as 
tools for predicting global climate change. To achieve this goal, 
DOE initiated a multifaceted research program to improve the un- 
derstanding of the physical processes modeled in GCMs that are 
most significant in limiting the model's performance. The Atmo- 
spheric Radiation Measurement (ARM) Program is the major 
measurements activity of DOE’s climate change research program. 
The ARM Program contributes to DOE’s goal by concentrating on 
improving the treatment of cloud radiative forcing and feedbacks in 
GCMs. These currently represent the major sources of uncertainty 
in these models and are the issues identified by the Committee on 
Earth and Environmental Sciences of the Federal Coordinating 


Council for Science, Engineering, and Technology warranting the 
highest research priority. 


30892 (PNL—9000-Pt.3, pp. 43-46) Point-area relationships 
for global climate models. Doran, J.C.; Whiteman, C.D.; Allwine, 
K.J.; Bian, X.; Furger, M.; Wilezak, J. Pacific Northwest Lab., Rich- 
land, WA (United States). May 1994. In Pacific Northwest 
Laboratory annual report for 1993 to the DOE Office of Energy Re- 
search: Part 3: Atmospheric and climate research. 104p. Order 
Number DE94014041. Source: OSTI; NTIS; GPO Dep. 

The objective of the Point-Area Relationships for Global Climate 
Models project is to investigate the sensitivity of a single-column 
model to subgrid-scale variations of selected variables and to de- 
velop procedures for extrapolating local point measurements of 
sensible and latent heat fluxes at the surface to larger representa- 
tive of a global climate model grid cell. 


30893 (PNL—9000-Pt.3, pp. 47-50) A stratiform cloud 
parameterization for general circulation models. Ghan, S.J.; Le- 
ung, L.R.; Easter, R.C.; Penner, J.E.; Chuang, C.C.; McCaa, J. 
Pacific Northwest Lab., Richland, WA (United States). May 1994. 
In Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 3: Atmospheric and climate re- 
search. 104p. Order Number DE94014041. Source: OSTI; NTIS; 
GPO Dep. 

The crude treatment of clouds in general circulation models 
(GCMs) is widely recognized as a major limitation in applying these 
models to predictions of global climate change. The purpose of this 
project is to develop a parameterization for stratiform clouds in 
GCMs in terms of bulk microphysical properties and their subgrid 
variability. Precipitating cloud species will be distinguished from 
nonprecipitating species, and the liquid phase will be distinguished 
from the ice phase. The size of the nonprecipitating cloud species, 
which influences both the cloud radiative properties and the conver- 
sion of nonprecipitating cloud species to precipitating species, will 
be determined by predicting both the mass and number of each 
species. The Atmospheric Radiation Measurement (ARM) Clouds 
and Radiation Testbed (CART) facility will be used to evaluate the 
parameterization of clouds and their radiative impact in GCMs. 


30894 (PNL-9000-Pt.3, pp. 51-52) Photometric studies of 
clouds from an atmospheric radiation measurement site. 





Whiteman, C.D.; Alzheimer, J.M.; Anderson, G.A.; Shaw, W.J. Pa- 
cific Northwest Lab., Richland, WA (United States). May 1994. In 
Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 3: Atmospheric and climate re- 
search. 104p. Order Number DE94014041. Source: OSTI; NTIS; 
GPO Dep. 

This project is developing a small tethered balloon sounding sys- 
tem to collect routine in situ vertical broad-band radiometric profiles 
through the Earth’s atmospheric boundary layer. The profiles will 
be made to depths of up to 1500 m above ground level under 
cloudy and noncloudy conditions. The two major technical objec- 
tives of this project are to construct a stable self-leveling platform 
that can keep the radiometers horizontal, regardless of atmo- 
spheric turbulence, and to collect quality-controlled radiometric data 
with known and stated error bounds. 


30895 (PNL-—9000-Pt.3, pp. 53-60) Characterization of 
cloud/aerosol interactions with solar and long-wave radiation. 
Laulainen, N.S.; Michalsky, J.J.; Harrison, L.C.; Larson, N.R.; 
Berndt, J.L. Pacific Northwest Lab., Richland, WA (United States). 
May 1994. In Pacific Northwest Laboratory annual report for 1993 
to the DOE Office of Energy Research: Part 3: Atmospheric and 
climate research. 104p. Order Number DE94014041. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the Quantitative Links components of DOE’s Ex- 
panded Carbon Dioxide (CO2) Research Program is to quantify 
linkages between changes in atmospheric composition and the 
temperature of the planet. While significant efforts have been made 
to understand expected changes in climate that may result form an 
increase in CO» and other greenhouse gases, there has also been 
a growing recognition of the role that clouds and aerosols have in 
the regulation of the planetary energy balance resulting from their 
interaction with incoming solar radiation and outgoing infrared radi- 
ation. Clouds are important because at any given time they mask 
about half of the Earth’s surface, greatly reflect solar radiation, and 
moderate the emission of long-wave radiation. Aerosols affect cli- 
mate both directly, through reflection of solar radiation away from 
the planet, and indirectly, by acting as condensation nuclei for the 
formation of clouds, which may alter the structure and optical prop- 
erties of clouds. Better understanding of these climatically important 
and sometimes opposing effects is needed for improving parame- 
terizations of radiative transfer in cloudy, turbid atmospheres for 
use in general circulation models and other related models. 


30896 (PNL-—9000-Pt.3, pp. 61-62) Second-generation 
model. Edmonds, J.A. Pacific Northwest Lab., Richland, WA 
(United States). May 1994. In Pacific Northwest Laboratory annual 
report for 1993 to the DOE Office of Energy Research: Part 3: At- 
mospheric and climate research. 104p. Order Number 
DE94014041. Source: OSTI; NTIS; GPO Dep. 

The objective of the Second-Generation Model (SGM) project is 
to develop the scientific basis to make and bound projections of fu- 
ture energy-related emissions to the atmosphere of carbon dioxide 
and other radiatively important gases. 


30897 (PNL-9000-Pt.3, pp. 63-64) Carbon Dioxide Ocean 
Research. Downing, J.P.; Asher, W.E.; Denbo, D.W.; Skyllingstad, 
E.D. Pacific Northwest Lab., Richland, WA (United States). May 
1994. In Pacific Northwest Laboratory annual report for 1993 to the 
DOE Office of Energy Research: Part 3: Atmospheric and climate 
research. 104p. Order Number DE94014041. Source: OSTI; 
NTIS; GPO Dep. 

The goals of the Carbon Dioxide (CO2) Ocean Research project 
are to develop improved models of ocean processes for climate re- 
search and new methods for estimating the carbon fluxes in the 
surface layer of the ocean. The objectives for FY 1993 were to (1) 
complete air-sea gas-exchange experiments in an outdoor wave 
tank; (2) make large eddy simulations of oceanic convection and 
surface layer mixing, using the Ocean Large Eddy Simulation 
Model (OLEM) developed in prior years; and (3) develop new tech- 
nologies for measuring COz2 in seawater. Major progress was made 
toward all of these objectives. First, construction and testing of an 
OLEM were completed and full-scale geophysical experiments 
were undertaken. During this past fiscal year, OLEM was used to 
understand the effects of wind. Stokes drift, and organized motions 
on mixing of the surface layer. OLEM was also used to determine 
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that the Coriolis force and thermobaric effects are both essential 
mechanisms in modeling deep convection. Second, the first high 
successful gas-exchange experiment in a large outdoor wave basin 
was completed. Third work was completed on a new seawater 
sample container for COz analysis and four automated CO. ana- 
lyzers were delivered for the DOE-funded global CO, survey. 


30898 (PNL-9809) Climatological data summary 1993 with 
historical data. Hoitink, D.J.; Burk, K.W. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1994. 504p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94016624. Source: OSTI; NTIS; 
GPO Dep. 

This document presents the climatological data summary for cal- 
endar year 1993. It presents updated historical climatologies for 
temperature, wind, precipitation, and other miscellaneous meteoro- 
logical parameters from the Hanford Meteorology Station (HMS) 
and Hanford Meteorological Monitoring Network. It also presents 
climatological normal and extreme values of temperature and 
precipitation for the HMS. Previous documents have included cli- 
matological data collected at the old Hanford Townsite, located 
approximately 10 miles east-northeast of the present HMS. The 
records for these two different sites have been frequently inter- 
changed as if representing the same location. With the exception 
of Section 2.0, the remainder of this document uses data only from 
the HMS, with a period of record beginning December 7, 1944. 


30899 (SAND-—94-8715C) Daytime Raman lidar profiling of 
atmospheric water vapor. Goldsmith, J.E.M.; Bisson, S.E. Sandia 
National Labs., Livermore, CA (United States). [1994]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-9407106—2: 17. international laser radar 
conference, Sendai (Japan), 25-29 Jul 1994). Order Number 
DE94015747. Source: OSTI; NTIS; GPO Dep. 

Detailed measurements of the distribution of water vapor in the 
atmosphere are needed for a variety of scientific inquiries, includ- 
ing global climate change and related issues in radiative processes 
(water vapor is the major greenhouse gas in the atmosphere), and 
studies of a variety of atmospheric processes such as cloud forma- 
tion and atmospheric circulation. The Raman lidar is a leading 
candidate for an instrument capable of the detailed, time- and 
space-resolved measurements required by these and other stud- 
ies. 


30900 (SAND-94-8716C) Measurements of upper tropo- 
spheric moisture with a Raman lidar. Bisson, S.E. (Sandia 
National Labs., Livermore, CA (United States)); Goldsmith, J.E.M.; 
Del Genio, A.D. Sandia National Labs., Livermore, CA (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF- 
9407106—-1: 17. international laser radar conference, Sendai 
(Japan), 25-29 Jul 1994). Order Number DE94015748. Source: 
OSTI; NTIS; GPO Dep. 

We describe water vapor profile measurements made with the 
Sandia Raman lidar. The goal of this study is to determine the ef- 
fect of convection on the upper tropospheric moisture budget. At 
present, considerable controversy exists over the nature of the ver- 
tical redistribution of water vapor in a changing climate, and 
particularly the distribution of water vapor in the upper troposphere. 
Although upper tropospheric moisture concentrations are several 
orders of magnitude lower than those near the surface, upper tro- 
pospheric moisture exerts an important influence on climate. On a 
per-molecule basis, greenhouse absorption due to water vapor is 
about one hundred times more effective at high altitudes than at 
low altitudes. Several one-dimensional radiative convective models 
have been used to demonstrate the importance of upper tropo- 
spheric moisture on climate. What these models show is that for a 
given fractional increase in water vapor at a given altitude the re- 
sponse or change in surface temperature is qualitatively the same. 
Understanding upper tropospheric moistening processes are there- 
fore of prime importance in addressing the water vapor feedback 
question. The goal of this study is to determine the upper tropo- 
spheric moisture budget associated with convective events, and in 
particular to extend process models to higher altitudes than have 
been achieved previously. 


ERA Vol. 19, No. 11 313 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


30901 (UCRL-53868-93, pp. 7.7-7.11) Pulsed plasma pro- 
cessing of effluent pollutants and toxic chemicals. Vogtlin, G.E. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
In Engineering research, development and technology: Thrust area 
report, FY93. 232p. Order Number DE94014210. Source: OSTI; 
NTIS; INIS. 

The author is exploring the efficiency of pulsed plasma process- 
ing in the removal of nitrogen dioxide, nitrogen oxide, and other 
pollutants. This process uses an electrical discharge to create 
chemical radicals from air molecules. These radicals can react with 
pollutants and form harmless compounds. Additives such as hydro- 
carbons are also used to improve the efficiency of the removal. 
The efficient removal of nitrogen dioxide has required the presence 
of dilute aqueous solution of ammonia. 


30902 (UCRL-ID—116663) A multiple time scale solution for 
the Chapman mechanism. Chang, B. California Univ., Livermore, 
CA (United States). Lawrence Livermore National Lab. Jun 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94017491. Source: 
OSTI; NTIS; GPO Dep. 

The rate equations representing the Chapman mechanism are 
solved analytically in the Multiple Time Scale Approximation by the 
exploitation of their stiffness. The widely different time scales of the 
reactions in the mechanism can be used to disentangle their 
effects on the solution. The reactions which bring oxygen into equi- 
librium with ozone are responsible for the overall stiffness, because 
their time scales are on the extreme ends of time scale spectrum 
for the reactions comprising the Chapman mechanism. Since cat- 
alytic cycles have similar equilibration reactions which may have 
time scales bordering the time scales of other reactions involving 
the catalysts, the method of multiple time scales can also be used 
to cured the stiffness in the rate equations governing these cycles. 
These analytical solutions may be incorporated into a numerical al- 
gorithm to improve its efficiency for the computation of the rate 
equations governing the chemistry of the atmosphere. 


30903 (UCRL-ID—116677) Progress report on terrestrial 
model development (TERRA and HABITAT): Research in sup- 
port of the CERES earth system modeling project. Kercher, J.R. 
(Lawrence Livermore National Lab., CA (United States)); Axelrod, 
M.C.; Amthor, J.S.; Chambers, J.Q. Lawrence Livermore National 
Lab., CA (United States). May 1994. 25p. Sponsored by USDOE, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94016362. Source: OSTI; NTIS; GPO Dep. 

Although there is only a developing understanding of the many 
processes affecting and coupling the atmosphere, oceans, and 
land systems of the earth, we are embarked on an effort to con- 
struct a prototype model (CERES) of the full Earth system. As part 
of this effort, we have proposed to the EPA to construct an Earth 
System Framework for the CERES model that supports flexible, 
modular development, coupling, and replacement of Earth System 
submodel components. This project has two specific areas of 
study. These areas are (1) the terrestrial contribution to the biogeo- 
chemical cycling and (2) the interactions of climate and the land 
ecosystems. The objectives of these two areas of study are: devel- 
opment of a globally distributed model of terrestrial ecosystem 
productivity, linking model to the submodels, using coupled system 
to explore biogeochemical cycles, exploration of greenhouse effect, 
development of models of surface, and the study of the dynamics 
of climate change and vegetation response. 


30904 (UCRL-ID-118061) Indirect global warming effects 
of ozone and stratospheric water vapor induced by surface 
methane emission. Wuebbles, D.J.; Grossman, A.S.; Tamaresis, 
J.S.; Patten, K.O. Jr.; Jain, A.; Grant, K.A. California Univ., Liver- 
more, CA (United States). Lawrence Livermore National Lab. Jul 
1994. 38p. Sponsored by USDOE, Washington, DC (United 
States);Gas Research Inst., Chicago, IL (United States). DOE Con- 
tract W-7405-ENG-48. Order Number DE94019016. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Methane has indirect effects on climate due to chemical interac- 
tions as well as direct radiative forcing effects as a greenhouse gas. 
We have calculated the indirect, time-varying tropospheric radiative 
forcing and GWP of O, and stratospheric HO due to an impulse 
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of CH,4. This impulse, applied to the lowest layer of the atmos- 
phere, is the increase of the atmospheric mass of CH, resulting 
from a 25 percent steady state increase in the current emissions 
as a function of latitude. The direct CH, radiative forcing and GWP 
are also calculated. The LLNL 2-D radiative-chemistry-transport 
model is used to evaluate the resulting changes in the O3, H2O 
and CH, atmospheric profiles as a function of time. A correlated 
k-distribution radiative transfer model is used to calculate the radia- 
tive forcing at the tropopause of the globally-averaged atmosphere 
profiles. The O3 indirect GWPs vary from ~27 after a 20 yr inte- 
gration to ~4 after 500 years, agreeing with the previous estimates 
to within about 10 percent. The H2O indirect GWPs vary from ~2 
after a 20 yr integration to ~0.3 after 500 years, and are in close 
agreement with other estimates. The CH, GWPs vary from ~53 at 
20 yrs to ~7 at 500 yrs. The 20 year CH, GWP is ~20% larger 
than previous estimates of the direct CH, GWP due to a CH, re- 
sponse time (~17 yrs) that is much longer than the overall lifetime 
(10 yrs). The increased CH, response time results from changes in 
the OH abundances caused by the CH, impulse. The CH, radia- 
tive forcing results are consistent with IPCC values. Estimates are 
made of latitude effects in the radiative forcing calculations, and 
UV effects on the Oz radiative forcing calculations (10%). 


30905 (UCRL-ID—118063) Radiative torcing for changes in 
tropospheric O3. Grossman, A.S.; Wuebbles, D.J.; Grant, K.E. 
California Univ., Livermore, CA (United States). Lawrence Liver- 
more National Lab. Jun 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94019017. Source: OSTI; NTIS; INIS; GPO Dep. 

We have evaluated the radiative forcing for assumed changes in 
tropospheric O, in the 500-1650 cm—' wavenumber range. The ra- 
diative forcing calculations were performed as a function of latitude 
as well as for a globally and seasonally averaged model atmos- 
phere, both in a clear sky approximation and in a model containing 
a representative cloud distribution. The scenarios involved radiative 
forcing calculations for O3 at normal atmospheric abundance and 
at a tropospheric abundance depleted by 25 ppbv, at each altitude, 
for all northern hemisphere latitudes. Normal abundances of H2O, 
COs, CH4, and NoO were included in the calculations. The IR 
radiative forcing was calculated using a correlated k-distribution ra- 
diative transfer model. The trepospheric radiative forcing values are 
compared to the IPCC formulae for ozone tropospheric forcing as 
well as other published values to determine the validity of the cor- 
related k-distribution approach to the radiative forcing calculations. 
The results for the global average atmosphere show agreement 
with previous results to the order of 10 percent. We conclude that 
the Og forcing is linear in the background abundance and that the 
radiative forcing for ozone for the globally averaged atmosphere 
and the latitude averaged radiative forcing in the clear sky approxi- 
mation are in agreement to within 10 percent. For the case of an 
atmosphere in which the tropospheric ozone has been depleted by 
25 ppbv at ail altitudes in the northern hemisphere, the mid latitude 
zone contributes ~50 percent of the forcing, tropic zone con- 
tributes ~37 percent of the forcing and the polar zone contributes 
~13 percent of the total forcing. 


30906 (UCRL-ID—118065) Radiative forcing calculations for 
CHCl. Grossman, A.S.; Grant, K.E.; Wuebbles, D.J. California 
Univ., Livermore, CA (United States). Lawrence Livermore National 
Lab. Jun 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States);Environmental Protection Agency, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94019018. Source: OSTI; NTIS; INIS; GPO Dep. 

Methyl! chloride, CHCl, is the major natural source of chlorine to 
the stratosphere. The production of CH3Cl is dominated by biologi- 
cal sources from the oceans and biomass burning. Production has 
a seasonal cycle which couples with the short lifetime of tropo- 
spheric CH3Cl to produce nonuniform global mixing. As an 
absorber of infrared radiation, CH3Cl is of interest for its potential 
affect on the tropospheric energy balance as well as for its chemi- 
cal interactions. In this study, we estimate the radiative forcing and 
global warming potential (GWP) of CHCl. Our calculations use an 
infrared radiative transfer model based on the correlated 





k-distribution algorithm for band absorption. Global and annual av- 
erage vertical profiles of temperature and trace gas concentration 
were assumed. The effects of clouds are modeled using three 
layers of global and annual average cloud optical properties. A ra- 
diative forcing value of 0.0053 W/m?ppbv was obtained for CH3Cl 
and is approximately linear in the background abundance. This 
value is about 2 percent of the forcing of CFC-11 and about 300 
times the forcing of CO2, on a per molecule basis. The radiative 
forcing calculation for CH3Cl is used to estimate the global warm- 
ing potential (GWP) of CH3Cl. The results give GWPs for CH3Cl of 
the order of 25 at a time of 20 years(CO2 = 1). This result indi- 
cates that CH3Cl has the potential to be a major greenhouse gas if 
significant human related emissions were introduced into the at- 
mosphere. 


30907 (UCRL-JC—114511) Monsoons: AMIP simulations of 
the 1987 and 1988 drought and flood regimes. Sperber, K.R. 
(Lawrence Livermore National Lab., CA (United States)); Palmer, 
T.N. Lawrence Livermore National Lab., CA (United States). Oct 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-941193—1: 18. climate di- 
agnostics workshop, Boulder, CO (United States), 1-5 Nov 1994). 
Order Number DE94014789. Source: OSTI; NTIS; GPO Dep. 

The simulation of monsoons, in particular the Indian summer 
monsoon, has proven to be a critical test of a general circulation 
models ability to simulate tropical climate and variability (Simulation 
of Monsoon Variability, WCRP-68, 1992). In an effort to better 
understand the necessary conditions for the simulation of a phe- 
nomenologically correct Indian Monsoon, we present analyses of 
simulations associated with the Atmospheric Model Intercompari- 
son Project, a coordinated effort to simulate the 1979-88 decade 
using standardized boundary conditions with approximately 30 at- 
mospheric general circulation models. Diagnostics, such as those 
performed under the auspices of the Monsoon Numerical Experi- 
mentation Group have been evaluated to address questions 
regarding the predictability of monsoon extremes. Particular atten- 
tion has been devoted to the 1987 and 1988 Indian monsoon 
drought and flood regimes associated with El Nino and La Nina 
conditions in the Pacific. 
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Refer also to citation(s) 29150, 29309, 29315, 29316, 29324, 
29326, 29329, 29354, 29359, 29370, 29374, 29375, 29380, 29390, 
29403, 29405, 29406, 29407, 29408, 29409, 29410, 29411, 29412, 
29413, 29414, 29415, 29417, 29418, 29426, 29427, 29429, 29434, 
29436, 29437, 29444, 29447, 29453, 29457, 29458, 29922, 29925, 
29926, 30156, 30181, 30524, 30525, 30526, 30527, 30573, 30822, 
30823, 30829, 30849, 30876, 31007, 31065, 31118, 31212, 31214, 
31215, 31239, 31255, 31259, 31951 


30908 (ANLV/ESD-23) Environmental geophysics at Beach 
Point, Aberdeen Proving Ground, Maryland. McGinnis, L.D. (Ar- 
gonne National Lab., IL (United States). Reclamation Engineering 
and Geosciences Section); Daudt, C.R.; Thompson, M.D.; Miller, 
S.F.; Mandell, W.A.; Wrobel, J. Argonne National Lab., IL (United 
States). Energy Systems Div. Jul 1994. 118p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94018173. Source: 
OSTI; NTIS; GPO Dep. 

Geophysical studies at Beach Point Peninsula, in the Edgewood 
area of Aberdeen Proving Ground, Maryland, provide diagnostic 
signatures of the hydrogeologic framework and possible contami- 
nant pathways. These studies permit construction of the most 
reasonable scenario linking dense, nonaqueous-phase liquid con- 
taminants introduced at the surface with their pathway through the 
surficial aquifer. Subsurface geology and contaminant presence 
were identified by drilling, outcrop mapping, and groundwater sam- 
pling and analyses. Suspected sources of near-surface 
contaminants were defined by magnetic and conductivity measure- 
ments. Negative conductivity anomalies may be associated with 
unlined trenches. Positive magnetic and conductivity anomalies 
outline suspected tanks and pipes. The anomalies of greatest con- 
cern are those spatially associated with a concrete slab that 
formerly supported a mobile clothing impregnating plant. Resistivity 
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and conductivity profiling and depth soundings were used to iden- 
tify an electrical anomaly extending through the surficial aquifer to 
the basal pleistocene unconformity, which was mapped by using 
seismic reflection methods. The anomaly may be representative of 
a contaminant plume connected to surficial sources. Major activi- 
ties in the area included liquid rocket fuel tests, rocket fuel fire 
suppression tests, pyrotechnic material and smoke generator tests, 
and the use of solvents at a mobile clothing impregnating plant. 


30909 (ANV/ESD/TM-€9) Pilot-scale studies of soll vapor 
extraction and bioventing for remediation of a gasoline spill at 
Cameron Station, Alexandria, Virginia. Harrison, W. (and oth- 
ers); Joss, C.J.; Martino, L.E. Argonne National Lab., IL (United 
States). Jul 1994. 154p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94017776. Source: OSTI; NTIS; GPO Dep. 

Approximately 10,000 gal of spilled gasoline and unknown 
amounts Of trichloroethylene and benzene were discovered at the 
US Army's Cameron Station facility. Because the base is to be 
closed and turned over to the city of Alexandria in 1995, the Army 
sought the most rapid and cost-effective means of spill remedia- 
tion. At the request of the Baltimore District of the US Army Corps 
of Engineers, Argonne conducted a pilot-scale study to determine 
the feasibility of vapor extraction and bioventing for resolving reme- 
diation problems and to critique a private firm's vapor-extraction 
design. Argonne staff, working with academic and private-sector 
participants, designed and implemented a new systems approach 
to sampling, analysis and risk assessment. The US Geological 
Survey's AIRFLOW model was adapted for the study to simulate 
the performance of possible remediation designs. A commercial 
vapor-extraction machine was used to remove nearly 500 gal of 
gasoline from Argonne-installed horizontal wells. By incorporating 
numerous design comments from the Argonne project team, field 
personnel improved the system’s performance. Argonne staff also 
determined that bioventing stimulated indigenous bacteria to biore- 
mediate the gasoline spin. The Corps of Engineers will use 
Argonne’s pilot-study approach to evaluate remediation systems at 
field operation sites in several states. 


30910 (BNL-60611) Seismic safety of earth dams: A prob- 
ablilistic approach. Simos, N.; Costantino, C.J.; Reich, M. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9406222—1: International con- 
ference on computational stochastic mechanics, Athens (Greece), 
13-15 Jun 1994). Order Number DE94015821. Source: OSTI; 
NTIS; GPO Dep. 

The evaluation of the potential for slope sliding and/or liquefac- 
tion failure of earthen dams subjected to earthquake loadings is 
most often based on deterministic procedures of both the excitation 
input and of the physical model. Such treatment provides answers 
in the form of either factor of safety values or a yes or no as to 
whether liquefaction will occur or not. Uncertainties in the physical 
properties of the soil in the embankment and the foundation layers 
underlying the dam are typically treated with parametric studies. 
Consideration of probabilities pertaining to the uncertainties of the 
earthquake and of the site characterization is expected to augment 
the prediction of failure potential by associating slope and liquefac- 
tion failure to generic properties of the earthquake and of the site 
characterization. In this study, the procedures for conditional slope 
failure/liquetaction probabilities are formulated based on a series of 
simulated deterministic analyses of a dam cross section . These 
synthetic earthquakes emanate from a 1-D stationary stochastic 
process of zero mean and an analytical form of power spectral 
density function. The response of the dam section is formed upon 
a dynamic finite element approach which provides the temporal 
variations of the stresses, strains and pore water pressure through- 
out the model. The constitutive response of the granular soil 
skeleton and its coupling with the fluid phase is formulated based 
on the Biot dynamic equations of motion with nonlinear terms com- 
pensated for into soil hysteretic damping. Lastly, a stochastic 
approach to liquefaction based on the transferring of the input mo- 
tion statistics to the cross section is presented. 


30911 (DOE/EA-0959) Environmental assessment for the 
resiting, construction, and operation of the Environmental and 
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Molecular Sciences Laboratory at the Hanford Site, Richland, 
Washington. USDOE Richland Operations Office, WA (United 
States). Jul 1994. 130p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94017165. Source: OSTI; NTIS; 
GPO Dep. 

This environmental assessment (EA) presents estimated environ- 
mental impacts from the resiting, construction, and operation of the 
US Department of Energy's (DOE's) Environmental and Molecular 
Sciences Laboratory (EMSL), which is proposed to be constructed 
and operated on land near the south boundary of the Hanford Site 
near Richland, Washington. The EMSL, if constructed, would be a 
modern research facility in which experimental, theoretical, and 
computational techniques can be focused on environmental 
restoration problems, such as the chemical and transport behavior 
of complex mixtures of contaminants in the environment. The 
EMSL design includes approximately 18,500 square meters 
(200,000 square feet) of floor space on a 12-hectare (30-acre) site. 
The proposed new site is located within the city limits of Richland 
in north Richland, at the south end of DOE’s 300 Area, on land to 
be deeded to the US by the Battelle Memorial Institute. Approxi- 
mately 200 persons are expected to be employed in the EMSL and 
approximately 60 visiting scientists may be working in the EMSL at 
any given time. State-of-the-art equipment is expected to be 
installed and used in the EMSL. Small amounts of hazardous sub- 
stances (chemicals and radionuclides) are expected to be used in 
experimental work in the EMSL. 


30912 (DOE/ER/14352-1, pp. 569-572) Sensitivity coeffi- 
cients and covariance matrix for estimating permeability and 
specific storage from pulse decay measurements. Wang, H.F. 
(Univ. of Wisconsin, Madison (United States)); Hart, D.J. Wisconsin 
Univ., Madison, WI (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

Transient pulse techniques are often considered to be a method 
for determining permeability in low permeability rocks. However, 
the specific storage is an equally important physical property for 
characterizing transient fluid flow, and its determination is possible 
from transient pulse testing. The basic method is to increment sud- 
denly the fluid pressure in an upstream reservoir and then to 
measure the pressure decay. Graphical methods based on match- 
ing non-dimensional type curves can be used to obtain both 
permeability and specific storage. The purposes of this paper are 
(1) to use the sensitivity coefficients of the pressure decay with 
respect to specific storage and permeability as the basis for experi- 
mental design, and (2) to obtain the variances of these model 
parameters for different designs. 


30913 (DOE/EW/53023-T5, pp. 8-61) Biological fate, trans- 
port, and ecotoxicity of toxic and hazardous waste in the 
Mississippi River Basin. Abdelghani, A. (and others); Hartley, W.; 
Bart, H.; Ide, C.; Eligaard, E.; Sherry, T.; Devall, M.; Thien, L.; 
Horner, E.; Mizell, M. Tulane Univ., New Orleans, LA (United 
States). Center for Bioenvironmental Research; Xavier Univ. of 
Louisiana, New Orleans, LA (United States). [1993]. In Hazardous 
materials in aquatic environments of the Mississippi River Basin: 
Annual technical report, 30 December 1992-29 December 1993. 
175p. Order Number DE94010677. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The objective of the cluster investigators is to develop a dynamic 
model for the evaluation of the biological fate, transport, and eco- 
toxicity from multiple chemical contamination of the Mississippi 
River Basin. To develop this environmental model, FY 93-94 most 
of cluster investigators focused on Devil's Swamp Site (DSS), a cy- 
press swamp which lies just Northwest of Baton Rouge, Louisiana, 
adjacent to the Mississippi River. The DSS which includes a man- 
made lake has contaminated sediment, water and biota. The DSS 
receives flood water from the Mississippi River during high flow pe- 
riods and the Baton Rouge Bayou drains through the DSS. The 
DSS receives toxic substances and hazardous waste from a wide 
variety of surrounding industrial operations including an abandoned 
hazardous waste disposal facility. In addition, some investigators 
studied Bayou Trepangnier. This research cluster will continue 
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studying Devil Swamp. The large number of investigators in this 
cluster resulted from incorporating related research proposals 
based on reviewer recommendations. The specific aims of the 
cluster for the first year were to conduct a physical, chemical, eco- 
logical survey and baseline toxicological characterization of the 
DSS from existing databases maintained by State and federal 
agencies, field studies (assessment) of sediment, air, water and 
biota, and laboratory screening studios. This assessment will pro- 
vide critical information and focus for the next two years in-depth 
studies of critical transport and fate processes, ecotoxicity, 
biomarkers of effect, and uptake, metabolism and distribution of 
toxicants. The primary significant outcome of the cluster re- 
searchers will be the development of an ecological risk assessment 
mode! combining biotic and physical/chemical variables for DSS 
with a projection of model reliability and accuracy for use at other 
typical Mississippi River Basin sites. 


30914 (DOE/EW/53023-T5, pp. 103-108) Expert geographi- 
cal information system for assessing hazardous materials in 
aquatic environments. Regens, J.L.; White, L.; Wright, J.D.; 
Rene, A.; Mielke, H.; Bakeer, R.; Belkhouche, B.; Barber, M. 
Tulane Univ., New Orleans, LA (United States). Center for Bioenvi- 
ronmental Research; Xavier Univ. of Louisiana, New Orleans, LA 
(United States). [1993]. In Hazardous materials in aquatic environ- 
ments of the Mississippi River Basin: Annual technical report, 30 
December 1992-29 December 1993. 175p. Order Number 
DE94010677. Source: OSTI; NTIS; INIS; GPO Dep. 

Hazardous substances, including radionuclides, heavy metals, 
chlorinated hydrocarbons, and industrial solvents, pose unique 
challenges in terms of environmental restoration and waste man- 
agement, especially in aquatic environments. When stored, used or 
disposed of improperly, hazardous materials including transuranic 
wastes, high level wastes, low level wastes, greater than class C 
wastes, mixed wastes or chemical wastes can contaminate an ar- 
ray of environmental receptors ranging from soils, sediments, 
groundwater to surface water. Depending on the specific haz- 
ardous substance and site attributes, environmental restoration and 
waste management can be a complex, problematic activity. This is 
particularly true for the major Defense Programs facilities managed 
by the Department of Energy (DOE). This research cluster consists 
of two discrete elements. Project Element No. 1 develops and ap- 
plies GlS-based approaches to decision support for environmental 
restoration by delineating potential exposures and health risks at 
the Rocky Flats Plant and profiling contemporary and historical de- 
mographic/land use patterns at Sandia National Laboratories. 
Project Element No. 2 develops ESS software for surface water 
and ground water contaminants in the Mississippi River Basin. 


30915 (DOE/EW/53023-T5, pp. 139-145) A combined chem- 
ical + enzymatic method to remove selected aromatics from 
aqueous streams. Xu, X.; John, V. Tulane Univ., New Orleans, 
LA (United States). Center for Bioenvironmental Research; Xavier 
Univ. of Louisiana, New Orleans, LA (United States). [1993]. In 
Hazardous materials in aquatic environments of the Mississippi 
River Basin: Annual technical report, 30 December 1992-29 De- 
cember 1993. 175p. Order Number DE94010677. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Aromatics are major pollutants found in aqueous environments 
and in sediments. While there are many chemical and biochemical 
processes to remove and/or destroy these contaminants, they have 
to be considered in light of the economics and the time-scales for 
treatment. We describe our initial work on a hybrid chemical + en- 
zymatic technique to remove aromatics from aqueous stream. The 
aromatic is first converted to the corresponding phenol through 
classical Fenton type chemistry involving catalysis by Fe(II). The 
phenol is subsequently polymerized through an enzymatic mecha- 
nism, using horseradish peroxidase as the oxidative enzyme. The 
polymer is insoluble in water and can be easily recovered. In addi- 
tion, such phenolic polymers are useful products with varied 
applications in coatings and resin technologies. Thus, the pollu- 
tants can be eventually converted to useful products. 


30916 (DOE/ID/13042-37, pp. 1-18) Hydrogeology of the 
Pocatello aquifer: Implications for wellhead protection strate- 
gles. Welhan, J. (idaho State Univ., Pocatello, ID (United States)); 
Meehan, C. Idaho State Government, Boise, ID (United States). 





1994. (CONF-9403128-: Hydrogeology, waste disposal, science 
and politics: 30. symposium on engineering geology and geotech- 
nical engineering, Boise, ID (United States), 23-25 Mar 1994). In 
Hydrogeology, waste disposal, science and politics: Proceedings. 
652p. Order Number DE94014144. Source: OSTI; NTIS; INIS. 

A well head protection (WHP) demonstration project focusing on 
the Pocatello municipal water supply aquifer was initiated in 1992 
to provide a preliminary characterization of the aquifer's hydrogeol- 
ogy and to develop a well head protection plan that could serve as 
a test of the State’s draft WHP. Phase | of the program has fo- 
cused on defining the geologic and hydrologic characteristics of the 
southern portion of the aquifer. Phase Il is aimed at developing 
capture zone models for wells in the central part of the well field 
that are threatened by TCE contamination. The shallow strip 
aquifer (1:6 width:length aspect ratio) in which the southern well 
field is situated comprises coarse, well-sorted fluvial gravels and is 
bounded laterally by low-permeability margins. It is characterized 
by very high transmissivities (0.1 - 10 ft?/day) and linear velocities 
(6 to >60 ft/day). The effect of such high ground water flow veloci- 
ties is to produce markedly elongated pumping well capture zones, 
with one year time-of-travel distances of the order of kilometers. 
Migration of contaminants laterally across the aquifer due to pump- 
ing stress should be minimized because of the rapid longitudinal 
nature of ground water flow along the valley, thereby facilitating in- 
terceptor well design. However, the elongated capture zones imply 
that special consideration will need to be given to distant up-valley 
land use and recharge areas. 7 refs., 5 figs. 


30917 (DOE/ID/13042-37, pp. 19-35) Impact of leachable 
sulfate on the quality of groundwater in the Pocatello aquifer. 
Meehan, C. (idaho State Univ., Pocatello, ID (United States)); Wel- 
han, J. Idaho State Government, Boise, ID (United States). 1994. 
(CONF-9403128—: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

During the summer of 1993, groundwaters and surface waters 
were found to have anomalous sulfate concentrations in the South- 
ern Pocatello municipal aquifer in an area known as the Highway 
Ponds. Leach tests performed on a large pile of road aggregate 
stockpiled near the Highway Ponds have been identified as the 
most likely source for the sulfate. Correlating trends of sulfate and 
chloride concentrations can be found both in the main Pocatello 
aquifer and in Pocatello Creek groundwaters. The chloride contam- 
ination at Pocatello Creek has previously been suggested to be 
derived from road salt. It is hypothesized that aggregate used in 
roadbed construction may be responsible for elevated sulfate in the 
areas groundwater. Chemical modeling has eliminated carbonate 
precipitation/dissolution reactions in buffering the chemistry of 
sulfate-impacted groundwater. lon-exchange with clays is hypothe- 
sized to be a more significant process and is being investigated 
further. 12 refs., 3 figs. 


30918 (DOE/ID/13042-37, pp. 37-43) Interpretation of shal- 
low seismic refraction data using raytracing inversion: A 
simple example from a groundwater resource study in 
Pocatello, Idaho. Pelton, J.R. (Boise State Univ., ID (United 
States)); Dougherty, M.E.; Welhan, J.A. Idaho State Government, 
Boise, ID (United States). 1994. (CONF-9403128-: Hydrogeology, 
waste disposal, science and politics: 30. symposium on engineer- 
ing geology and geotechnical engineering, Boise, ID (United 
States), 23-25 Mar 1994). In Hydrogeology, waste disposal, sci- 
ence and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

Raytracing inversion of seismic refraction data acquired on the 
northeast side of the Portneuf River valley at the base of Red Hill 
in Pocatello shows that the thickness of Quaternary and Tertiary 
sediments above much older quartzite bedrock is 46-53 m. This 
estimate, which was derived independently of any borehole data, is 
consistent with the lithologic log of a recently drilled monitoring well 
(PMW-3) drilled about 1 km northwest of the seismic line. The wa- 
ter table is horizontal at a depth of 22-29 m beneath a gently rising 
topography (20m/km to the southeast) in the vicinity of the seismic 
line. The top surface of the quartzite bedrock is either horizontal or 
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dips slightly (1.2 degrees) to the southeast. Unsaturated sediments 
are characterized by a strong vertical velocity gradient (13-16 s—') 
probably caused by compaction of the near-surface materials. 
Seismic P-velocities are estimated as follows: unsaturated sedi- 
ments (320-780 m/s), saturated sediments (1,670 m/s), and 
quartzite bedrock (2,950-3,050 m/s). 52 refs. 


30919 (DOE/ID/13042-37, pp. 55-65) Groundwater develop- 
ment in granitic terrain Bogus Basin Ski Resort Boise, Idaho. 
Gates, W.C.B. (Kleinfelder, Inc., Reno, NV (United States)); Parkin- 
son, C.L.; Schroeder, K.L. Idaho State Government, Boise, ID 
(United States). 1994. (CONF-9403128—: Hydrogeology, waste dis- 
posal, science and politics: 30. symposium on engineering geology 
and geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

Groundwater development in the Bogus Basin Ski Area of the 
Idaho-Sawtooth batholith has been largely ignored because of the 
assumption that granitic terrain produces little groundwater. This 
paper demonstrates the contrary is true. Groundwater in the Bogus 
Basin area is largely fracture controlled and daylights the basin 
headwalls as springs and seeps. Bogus Creek, Shafer Creek and 
Pine Creek receive their base flow from these springs. Fracture 
trace analysis combined with structural mapping demonstrated a 
high potential for development groundwater. The fracture trace 
analysis and geologic mapping of the discontinuities (fractures, 
joints, faults, etc.) in the bedrock show there are three major joint 
sets (N70°W, N20°W, and N20°E) intersecting the rock mass of 
Shafer Butte. Through differential erosion, Bogus Basin has 
opened up along one of these fracture zones. These fractures are 
the primary producers of groundwater in the Bogus Basin area. 
Tests well targeted at the intersection of these major joint or frac- 
ture sets exhibit specific capacities ranging from 0.54 gpm/ft to 
0.96 gpm/ft with estimated sustained yields of about 100 gpm. 
These values are acceptable for granitic terrain. The results of the 


hydrogeological investigation indicate Bogus Basin groundwater is 
primarily fracture controlled. There appears to be sufficient water 
resources for a small well field to support snowmaking operations. 
Analysis of the groundwater demonstrates the water is of excellent 
quality. 12 refs., 3 figs. 


30920 (DOE/ID/13042-37, pp. 67-82) A proposed descrip- 
tive methodology for environmental geologic (envirogeologic) 
site characterization. Schwarz, D.L. (Boise State Univ., ID (United 
States)); Snyder, W.S. Idaho State Government, Boise, ID (United 
States). 1994. (CONF-9403128—-: Hydrogeology, waste disposal, 
science and politics: 30. symposium on engineering geology and 
geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

We propose a descriptive methodology for use in environmental 
geologic (envirogeologic) site characterization. The method uses 
traditional sedimentologic descriptions augmented by environmen- 
tal data needs, and facies analysis. Most other environmental 
methodologies for soil and sediment characterization use soil engi- 
neering and engineering geology techniques that classify by texture 
and engineering properties. This technique is inadequate for envi- 
rogeologic characterization of sediments. In part, this inadequacy is 
due to differences in the grain-size between the Unified soil Classi- 
fication and the Udden-Wentworth scales. Use of the soil grain-size 
classification could easily cause confusion when attempting to 
relate descriptions based on this classification to our basic under- 
standing of sedimentary depositional systems. The proposed 
envirogeologic method uses descriptive parameters to characterize 
a sediment sample, suggests specific tests on samples for ade- 
quate characterization, and provides a guidelines for subsurface 
facies analysis, based on data retrieved from shallow boreholes, 
that will allow better predictive models to be developed. This 
methodology should allow for both a more complete site assess- 
ment, and provide sufficient data for selection of the appropriate 
remediation technology, including bioremediation. 50 refs. 


30921 (DOE/ID/13042-37, pp. 83-93) A mise-a’-la-masse 
method for landfill contaminant plume evaluation. Rowley, T.H. 
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(Boise State Univ., ID (United States)); Donaldson, P.R.; Osiensky, 
J.L.; Welham, J.A. Idaho State Government, Boise, ID (United 
States). 1994. (CONF-9403128-: Hydrogeology, waste disposal, 
science and politics: 30. symposium on engineering geology and 
geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

A mise-a’-la-masse survey was conducted down gradient of the 
Bannock County Landfill, in Fort Hall Canyon, Idaho in 1993. Data 
collected during the survey were compared to seismic refraction 
data also collected at the site. The site at the mouth of Fort Hall 
Canyon is ideal for use of the mise-a’-la-masse method to charac- 
terize a contaminant plume under actual field conditions. A 
contaminant plume is believed to emanate from the Bannock 
County Landfill. The plume contains high concentrations of Dense 
Non-Aqueous Phase Liquids (DNAPLs) plus inorganic groundwater 
contaminants. These DNAPLs and inorganics have been detected 
in nearby domestic and municipal water supply wells. The field site 
is relatively free of cultural interference that would adversely affect 
electrical-potential fields. 18 refs., 4 figs. 


30922 (DOE/ID/13042-37, pp. 95-105) Hotspots & other hid- 
den targets: Probability of detection, number, frequency and 
area. Vita, C.L. (Environmental Science & Engineering, Inc., Red- 
mond, WA (United States)). Idaho State Government, Boise, ID 
(United States). 1994. (CONF-9403128—: Hydrogeology, waste dis- 
posal, science and politics: 30. symposium on engineering geology 
and geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

Concepts and equations are presented for making probability- 
based estimates of the detection probability, and the number, 
frequency, and area of hidden targets, including hotspots, at a 
given site. Targets include hotspots, which are areas of extreme or 
particular contamination, and any object or feature that is hidden 
from direct visual observation—including buried objects and geo- 
logic or hydrologic details or anomalies. Being Bayesian, results 
are fundamentally consistent with observational methods. Results 
are tools for planning or interpreting exploration programs used in 
site investigation or characterization, remedial design, construction, 
or compliance monitoring, including site closure. Used skillfully and 
creatively, these tools can help streamline and expedite environ- 
mental restoration, reducing time and cost, making site exploration 
cost-effective, and providing acceptable risk at minimum cost. 14 
refs., 4 figs. 


30923 (DOE/ID/13042-37, pp. 107-120) The relationship of 
seismic velocity structure and surface fracture characteristics 
of basalt outcrops to rippability estimates. Kay, S.E. (Boise 
State Univ., ID (United States)); Dougherty, M.E.; Pelton, J.R. 
Idaho State Government, Boise, ID (United States). 1994. Grant 
N00014-92-J-1143. (CONF-9403128-: Hydrogeology, waste dis- 
posal, science and politics: 30. symposium on engineering geology 
and geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

Seismic velocity has been shown in previous engineering studies 
to be related to the fracture characteristics and rippability of rock 
outcrops. However, common methods of measuring seismic veloc- 
ity in outcrops do not take into account the many possible travel 
paths for wave propagation and the fact that velocity zones may 
exist within an outcrop. Presented here are the results of using 
raytracing inversion of first-arrival travel-time data to map P-velocity 
Structure in basalt outcrops, and also the investigation of the rela- 
tionship of the mapped velocities to observed surface fractures and 
hand-sample P-velocities. It is shown that basalt outcrops com- 
monly consist of an irregular near-surface low-velocity zone 
underlain by higher velocity material; that velocity gradients can 
exist in outcrops; that hand-sample velocity measurements are typ- 
ically higher than outcrop-scale measurements; and that the 
characteristics of surface fractures are empirically related to 
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near-surface P-velocity. All of these findings are relevant to the es- 
timated rippability of rock in geotechnical engineering. The data for 
this study are derived from eleven sites on basalt outcrops of the 
Troodos Ophiolite in Cyprus. The basalt types include pillow 
basalts, massive flows, and a pillow breccia. A commonly available 
raytracing inversion program (RAYINVR) was used to produce a 
velocity profile of each outcrop. Different velocity zones were de- 
tailed by inverting observed travel times to produce a model of 
outcrop velocity structure which produces rippability profiles for 
each outcrop. 16 refs., 9 figs. 


30924 (DOE/ID/13042-37, pp. 121-135) Geologic and 
geotechnical investigation of the Windsor Park subdivision 
North Las Vegas, Nevada. Linnert, L.M. (Converse Consultants 
Southwest, Inc., Las Vegas, NV (United States)); Werle, J.L.; Stil- 
ley, A.N.; Olsen, B.L. Idaho State Government, Boise, ID (United 
States). 1994. (CONF-9403128—: Hydrogeology, waste disposal, 
science and politics: 30. symposium on engineering geology and 
geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

The Windsor Park subdivision in North Las Vegas, Nevada has 
received widespread attention for damage to the homes and 
infrastructure from fissures, land subsidence and adverse soil con- 
ditions. Between March and July, 1992, Converse Consultants 
Southwest, Inc. conducted a geologic and geotechnical investiga- 
tion for the Windsor Park Revitalization Project. The purpose of the 
work was to investigate the probable factors contributing to the re- 
ported damage and distress in the area, evaluate the potential for 
future damage, and assess the feasibility of possible mitigation and 
repair. The site is constructed on the juncture of at least two 
subsidence-related fault scarps, and earth fissures have been ex- 
tensively mapped in the Windsor Park and surrounding area. A 
total of twenty-one trenches and fifteen borings were located within 
the subdivision and around the perimeter to observe subsurface 
geologic features and to collect samples for laboratory testing. The 
primary causes of damage within the development were found to 
be (1) earth fissuring and (2) expansive clays. The risk of future 
damage to structures at the Windsor Park site was also evaluated. 
A high potential for fissuring was found at the site, and future 
structural distress in the area will likely be similar to past damage. 
Although engineering upgrades will reduce the risk posed by un- 
derlying expansive clays, they cannot totally eliminate the risk from 
fissuring. 10 refs., 8 figs., 1 tab. 


30925 (DOE/ID/13042-37, pp. 153-164) Mineralogy and de- 
positional sources of sedimentary interbeds beneath the Idaho 
National Engineering Laboratory; eastern Snake River Plain, 
Idaho. Reed, M.F. (idaho State Univ., Pocatello, ID (United 
States)). Idaho State Government, Boise, ID (United States). 1994. 
(CONF-9403128—: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Idaho State University, in cooperation with the U.S. Geological 
Survey, and the U.S. Department of Energy, collected 57 samples 
of sedimentary interbeds at 19 sites at the Idaho National Engi- 
neering Laboratory (INEL) for mineralogical analysis. Previous work 
by the U.S. Geological Survey on surficial sediments showed that 
ratios detrital of quartz, total feldspars, and calcite can be used to 
distinguish the sedimentary mineralogy of specific stream drainages 
at the INEL. Semi-quantitative x-ray diffraction analyses were used 
to determine mineral abundances in the sedimentary interbeds. 
Samples were collected from wells at the New Production Reactor 
(NPR) area, Idaho Chemical Processing Plant (ICPP), Test Reactor 
Area (TRA), miscellaneous sites, Radioactive Waste Management 
Complex (RWMC), Naval Reactors Facility (NRF), and Test Area 
North (TAN). Normalized mean percentages of quartz, feldspar, 
and carbonate were calculated from sample data sets at each site. 
Percentages for quartz, feldspar, and carbonate from the NPR, 
ICPP, TRA, miscellaneous sites, RWMC, and NRF ranged from 37 
to 59, 26 to 40, and 5 to 25, respectively. Percentages for quartz, 
feldspar, and carbonate from wells at Test Area North (TAN) were 





24, 10, and 66, respectively. Mineralogical data indicate that sedi- 
mentary interbed samples collected from the NPR, ICPP, TRA, 
miscellaneous sites, RWMC, and NRF correlate with surficial sedi- 
ment samples from the present day Big Lost River. Sedimentary 
interbeds from TAN sites correlate with surficial sediment samples 
from Birch Creek. These correlations suggest that the sources for 
the sediments at and near the INEL have remained relatively con- 
sistent for the last 580,000 years. 12 refs., 4 figs., 3 tabs. 


30926 (DOE/ID/13042-37, pp. 165-179) Concentrations and 
compositions of colloidal particles in groundwater near the 
ICPP, idaho National Laboratory, Idaho. Estes, M. (idaho State 
Univ., Pocatello, ID (United States)); McCurry, M. Idaho State Gov- 
ernment, Boise, ID (United States). 1994. (CONF-9403128—: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

The presence of colloidal material is being investigated in 
groundwater near the ICPP to determine whether the concentra- 
tions and chemical compositions are suitable to have an impact on 
the transport of Sr-90. Colloids are proposed as a viable transport 
mechanism, and may have an influence on the chemical trends ob- 
served in three wells near the ICPP. Ultrafiltration of groundwater 
samples has been performed on difFerent intervals in USGS wells 
45, 46, and Site 14, has provided filtrate samples, for analyses by 
ICP-MS, and filters for analyses by SEM/EDS. Preliminary results 
indicate that concentrations of colloids are from 2.1-0.8 ppm for the 
>0.45 um size fraction, and 2.3-9.8 ppm for the <0.45 um size 
fractions. Compositions consist of calcite, silicic acid, ferrihydrite, 
clay, and possibly dolomite. Calcium was shown to have the 
largest contribution from both EDS and ICP-MS. Magnesium and 
silicon were also found to filter out in large concentrations. Iron and 
aluminum are minor constituents of the colloidal mass and contain 
concentrations of <10ppb and <ippb, respectively. These results 
indicate that if colloids are going to have a major impact on con- 
taminant migration then the coprecipitation of Sr-90 with calcite and 
dolomite would have to be a sorption mechanism. Sorption onto Fe 
and Al colloids probably does not have a major impact because of 
the low concentrations. Clay colloids were noted to be relatively 
abundant and may also have an impact on Sr-90 migration, due to 
the exchange of Sr with other cations in the clay structure. 14 refs., 
4 figs., 2 tabs. 


30927 (DOE/ID/13042-37, pp. 181-193) Hydrostratigraphic 
interpretation of the upper portion of the Snake River Plain 
aquifer near the idaho Chemical Processing Plant at the INEL. 
Barrash, W. (Boise State Univ., ID (United States)); Wood, S.H.; 
Bennecke, W.; Morin, R.H. Idaho State Government, Boise, ID 
(United States). 1994. (CONF-9403128—: Hydrogeology, waste dis- 
posal, science and politics: 30. symposium on engineering geology 
and geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

The Snake River Plain aquifer (SRPA) is one of the most trans- 
missive aquifers known. At the Idaho National Engineering 
Laboratory (INEL), the upper portion of the SRPA consists of nu- 
merous basalt flow groups and interbedded sediments which have 
been tentatively traced across much of the site. Three wells exhibit 
the same lithostratigraphy and intersect much of the E-H and | flow 
groups of Anderson (1991). Geophysical logs run in wells near the 
ICPP were: caliper, neutron porosity, gamma-gamma density, nat- 
ural gamma activity, acoustic televiewer, television, temperature, 
fluid conductivity, and flowmeters. Logging results identify two 
hydrostratigraphic units for the upper portion of the SRPA with con- 
trasting borehole fluid velocities, permeabilities and lithologic 
characteristics. The upper hydrostratigraphic unit includes the E-H 
and uppermost part of the | flow groups. Intervals of high 
permeability are mostly confined to interflow zones. The lower hy- 
drostratigraphic unit consists of the interior of the | group where 
rubbly interflow zones do not occur and permeability is low. Bore- 
hole fluid velocity fluctuations and direction reversals occur in less 
than one minute in response to pumping cycles at a production 
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well 0.5 miles away which is screened in the E-H and | flow 
groups, respectively. This hydraulic communication indicates lateral 
continuity of hydrostratigraphic units and confined aquifer condi- 
tions in the SRPA in the vicinity of the Idaho Chemical Processing 
Plant at the INEL. Data from wells 48 and 123 to the south indicate 
that the lower hydrostatigraphic unit can be correlated with a thick 
flow in those wells. Another flow group below the | group in wells 
48 and 123 may be continuous beneath wells 44, 45, and 46 and 
may be a third hydrostratigraphic unit with relatively high transmis- 
Sivity. 21 refs., 5 figs., 1 tab. 


30928 (DOE/ID/13042-37, pp. 207-219) Three-dimensional 
chemical structure of the INEL aquifer system near the Idaho 
Chemical Processing Plant. McCurry, M. (idaho State Univ., 
Pocatello, ID (United States)); Estes, M.; Fromm, J.; Welhan, J.; 
Barrash, W. Idaho State Government, Boise, ID (United States). 
1994. (CONF-9403128—: Hydrogeology, waste disposal, science 
and politics: 30. symposium on engineering geology and geotech- 
nical engineering, Boise, ID (United States), 23-25 Mar 1994). In 
Hydrogeology, waste disposal, science and politics: Proceedings. 
652p. Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Sampling and analysis from the Snake River Plain aquifer using 
a stainless-steel and teflon constructed straddle-packer system has 
established detailed vertical profiles of aquifer chemistry from three 
wells near a major source of low-level waste injection at the Idaho 
Chemical Processing Plant. Multiple intervals, varying from 4.6 to 
6.1 m in length, were sampled between the water table (140.5 
mbls - meters below land surface), and approximately 200 mbis to 
obtain a wide spectrum of metals, anions, radiological and organic 
components analyses. Measurements were also made at the well 
sites of important transient parameters (T, Eh, Fe®+, Fe®+, DO and 
SC). The principal purpose of this ongoing work is to improve our 
understanding of the third (i.e. vertical) dimension of aquifer chem- 
istry at the INEL as a basis for critically evaluating site-wide 
monitoring procedures, and, ultimately, for improving fate and 
transport models for aquifer contaminants within basalt-hosted 
aquifers. Chemical and radiological data indicates that substantial 
systematic vertical and lateral variations occur in the aquifer hydro- 
chemistry - in particular for conservative radiological nuclide 
concentrations. Radiological data define a three-layered zonation. 
Ground water within upper and lower zones contain up to 10 times 
higher concentrations of H-3 and |-129 than in the middle zone. Sr- 
90 activity is decoupled from H-3 and |-129-relatively high activity 
was detected within the upper zone nearest the ICPP, but activities 
elsewhere are very low. 27 refs., 4 figs., 1 tab. 


30929 (DOE/ID/13042-37, pp. 221-237) Idaho Chemical Pro- 
cessing Plant (ICPP) injection well: Operations history and 
hydrochemical inventory of the waste stream. Fromm, J. (idaho 
State Univ., Pocatello, ID (United States)); McCurry, M.; Hackett, 
W.; Welhan, J. Idaho State Government, Boise, ID (United States). 
1994. (CONF-9403128—: Hydrogeology, waste disposal, science 
and politics: 30. symposium on engineering geology and geotech- 
nical engineering, Boise, ID (United States), 23-25 Mar 1994). In 
Hydrogeology, waste disposal, science and politics: Proceedings. 
652p. Order Number DE94014144. Source: OSTI; NTIS; INIS. 
Department of Energy (DOE), United States Geological Survey 
(USGS), and Idaho Chemical Processing Plant (ICPP) documents 
were searched for information regarding service disposal opera- 
tions, and the chemical characteristics and volumes of the service 
waste emplaced in, and above, the Eastern Snake River Plain 
aquifer (ESRP) from 1953-1992. A summary database has been 
developed which synthesizes available, but dispersed, information. 
This assembled data records spatial, volumetric and chemical input 
patterns which will help establish the initial contaminant water char- 
acteristics required in computer modeling, aid in interpreting the 
monitoring well network hydrochemical information, and contribute 
to a better understanding of contaminant transport in the aquifer 
near the ICPP. Gaps and uncertainties in the input record are also 
identified with respect to time and type. 39 refs., 5 figs., 5 tabs. 


30930 (DOE/ID/13042-37, pp. 238-252) Straddle packer sys- 
tem design and operation for vertical characterization of open 
bore holes. Olsen, J.K. (idaho Department of Health and Welfare, 
Idaho Falls, ID (United States)). Idaho State Government, Boise, 
ID (United States). 1994. (CONF-9403128—: Hydrogeology, waste 
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disposal, science and politics: 30. symposium on engineering geol- 
ogy and geotechnical engineering, Boise, ID (United States), 23-25 


Mar 1994). In Hydrogeology, waste disposal, science and politics: 


Proceedings. 
NTIS; INIS. 

Bore holes open to large intervals provide groundwater samples 
and test results which represent an unknown integration of proper- 
ties throughout the depth of the hole. The State of Idaho’s INEL 
Oversight Program is utilizing a custom straddle-packer system to 
develop a vertical characterization of water chemistry and hydrol- 
ogy in selected open bore holes at the Idaho National Engineering 
Laboratory. This report describes the design and operation for bore 
hole zone isolation, water sampling, and hydrologic testing. To re- 
duce potential influences on in situ water chemistry, the system 
utilizes chemically inert components to the extent possible. Strad- 
die packer systems are effective in producing representative water 
samples from isolated formations. Hydrologic testing is limited by 
the ability to produce a measurable stress on the aquifer in individ- 
ual formations, and head measurement sensitivity. 4 figs. 


30931 (DOE/ID/13042-37, pp. 253-265) Hydrologic testing 
in wells near the idaho Chemical Processing Plant at the Idaho 
National Engineering Laboratory. Johnson, G.S.; Olsen, J.H.; 
Ralston, D.R. Idaho State Government, Boise, ID (United States). 
1994. (CONF-9403128-: Hydrogeology, waste disposal, science 
and politics: 30. symposium on engineering geology and geotech- 
nical engineering, Boise, ID (United States), 23-25 Mar 1994). In 
Hydrogeology, waste disposal, science and politics: Proceedings. 
652p. Order Number DE94014144. Source: OSTI; NTIS; INIS. 
The Snake River Plain aquifer beneath the INEL is often viewed 
as a 2-dimensional system, but may actually possess 3- 
dimensional properties of concern. A straddie-packer system is 
being used by the State’s INEL Oversight Program to isolate spe- 
cific aquifer intervals and define the 3-dimensional chemical and 
hydrologic characteristics of the aquifer. The hydrologic test results 
from wells USGS 44, 45, and 46 near the Idaho Chemical Pro- 
cessing Plant indicate that: (1) Vertical variation in static head is 
less than 0.3 feed, (2) barometric efficiencies are between 25 and 
55 percent, and (3) the system responds to distant pumping as a 
multi-layered, but interconnected system. 3 refs., 7 figs., 3 tabs. 


30932 (DOE/ID/13042-37, pp. 267-283) Vertical variation 
in groundwater chemistry inferred from fluid specific- 
conductance well logging of the Snake River Plain Basalt 
aquifer, Idaho National Engineering Laboratory, southeastern 
Idaho. Wood, S.H. (Boise State Univ., ID (United States)); Ben- 
necke, W. Idaho State Government, Boise, ID (United States). 
1994. (CONF-9403128-: Hydrogeology, waste disposal, science 
and politics: 30. symposium on engineering geology and geotech- 
nical engineering, Boise, ID (United States), 23-25 Mar 1994). In 
Hydrogeology, waste disposal, science and politics: Proceedings. 
652p. Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Well logging of electrical fluid specific conductance (Cs) shows 
that permeable zones yielding ground water to intrawell flows and 
the water columns in some wells at INEL have highly different 
chemistry, with as much as a two-fold variation in C,. This sug- 
gests that dedicated-pump sampling of ground water in the aquifer 
may not be representative of the chemistry of the waste plumes 
migrating southwest of the nuclear facilities. Natural background C, 
in basalt-aquifer ground water of this part of the Snake River Plain 
aquifer is less than 325yuS/cm (microSiemans/cm), and total 
dissolved solids in mg/L units, (TDS) ~ 0.6C,. This relationship un- 
derestimates TDS for waters with chemical waste, when C, is 
above 800 yuS/cm. At well 59 near the ICPP water of 1115 uS/cem 
(6570+ mg/L TDS) enters the well from a permeable zone be- 
tween 521 and 537 ft depth; the zone being 60 ft below the water 
level and water of 550 uS/cm. At the time of logging (9/14/93) the 
1115/uS/cem water was flowing down the well, mixing with less con- 
centrated waters and exciting at 600 or 624-ft depth. Waste water 
disposed of down the injection well at ICPP until 1984 was esti- 
mated to have a Cs of 1140 uS/cm, identical to the water detected 
in logging. 29 refs., 8 figs., 1 tab. 


30933 (DOE/ID/13042-37, pp. 285-303) Environmental 
geophysics: Locating and evaluating subsurtace geology, ge- 
ologic hazards, groundwater contamination, etc. Benson, A.K. 


652p. Order Number DE94014144. Source: OSTI; 


(Brigham Young Univ., Provo, UT (United States)). Idaho State 
Government, Boise, ID (United States). 1994. (CONF-9403128—: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

Geophysical surveys can be used to help delineate and map 
subsurface geology, including potential geologic hazards, the water 
table, boundaries of contaminated plumes, etc. The depth to the 
water table can be determined using seismic and ground penetrat- 
ing radar (GPR) methods, and hydrogeologic and geologic cross 
sections of shallow alluvial aquifers can be constructed from these 
data. Electrical resistivity and GPR data are especially sensitive to 
the quality of the water and other fluids in a porous medium, and 
these surveys heip to identify the stratigraphy, the approximate 
boundaries of contaminant plumes, and the source and amount of 
contamination in the plumes. Seismic, GPR, electromagnetic (VLF), 
gravity, and magnetic data help identify and delineate shallow, con- 
cealed faulting, cavities, and other subsurface hazards. Integration 
of these geophysical data sets can help pinpoint sources of sub- 
surface contamination, identify potential geological hazards, and 
optimize the location of borings, monitoring wells, foundations for 
building, dams, etc. Case studies from a variety of locations will il- 
lustrate these points. 20 refs., 17 figs., 6 tabs. 


30934 (DOE/ID/13042-37, pp. 305-319) Effects of shale and 
contaminants on (V;/Vp) ratios in transversely - isotropic geol- 
ogy. Benson, A.K. (Brigham Univ., Provo, UT (United States)). 
Idaho State Government, Boise, ID (United States). 1994. (CONF- 
9403128—-: Hydrogeology, waste disposal, science and politics: 30. 
symposium on engineering geology and geotechnical engineering, 
Boise, ID (United States), 23-25 Mar 1994). In Hydrogeology, 
waste disposal, science and politics: Proceedings. 652p. Order 
Number DE94014144. Source: OSTI; NTIS; INIS. 

The mechanical properties of rocks and soils can be calculated 
from the shear-wave velocity, V,, the compressional-wave velocity, 
Vp, and the density, or from (Vs/Vp) ratios and the density. There- 
fore, determination of (Vs/Vp) ratios is an important tool to assist 
with lithological identification and many associated applications. In 
most geologic settings, mixtures of different materials are quite 
common, and it is important to understand the effect of thin lamina- 
tions on measured (Vs/Vp) ratios. An equation is derived for (Vs/ 
Vp) in transversely-isotropic materials. It is found that even small 
amounts of a second component, such as 10% shale, can change 
(Vs/Vp) ratios significantly from that of a pure end member, such 
as sandstone. Case studies will illustrate some practical applica- 
tions. 32 refs., 6 figs. 


30935 (DOE/ID/13042-37, pp. 359-370) Results of a down- 
hole formation microscanner study in a Juro-Triassic-aged 
sedimentary deposit (Passaic Formation). Fischer, J.A.; Fischer, 
J.J.; Bullwinkel, R.J. Idaho State Government, Boise, ID (United 
States). 1994. (CONF-9403128-—: Hydrogeology, waste disposal, 
science and politics: 30. symposium on engineering geology and 
geotechnical engineering, Boise, ID (United States), 23-25 Mar 
1994). In Hydrogeology, waste disposal, science and politics: Pro- 
ceedings. 652p. Order Number DE94014144. Source: OSTI; 
NTIS; INIS. 

Studies to determine the structural and geohydrological proper- 
ties of the Passaic Formation were performed at two sites. Both 
sites are located in northeastern New Jersey, within the Juro- 
Triassic-aged Newark Basin. The Passaic Formation rocks are 
described in the literature as a reddish brown, thin to massively 
bedded, sedimentary deposit with lithology ranging from claystone 
through conglomerate. A fractured “layer cake” model has been 
proposed (and is generally accepted) to describe the prevailing 
geohydrological conditions. The Formation MicroScanner tool was 
used in four wells drilled for these projects (two at each site). In 
addition to this microresistivity tool, a suite of other oil field geo- 
physical tools (Gamma, Induction, Dipmeter, Temperature, and 
Neutron probes) were also utilized. The data collected with the 
Formation MicroScanner were correlated with detailed logs and the 
continuous core retrieved from three of the wells. Pump test data 
was also obtained at both sites. The geophysical data obtained at 
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both sites allowed the direct identification of fractures and their ori- 
entation in relation to bedding. Fracture and bedding aperture size 
and orientation were measured. The results, as presented in this 
paper, show a high degree of inhomogeneity at both sites rather 
than the conventional layer cake model. For appropriate site analy- 
ses it was necessary to significantly refine the previously assumed 
Passaic Formation geohydrological and structural model. 14 refs., 
4 figs. 


30936 (DOE/ID/13042-37, pp. 371-383) The identification of 
basalt flow features from borehole television logs. Bennecke, 
W. (Boise State Univ., ID (United States)). Idaho State Govern- 
ment, Boise, ID (United States). 1994. (CONF-9403128-: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

This study investigated whether basalt features found in outcrops 
and cores could be identified in open borehole walls by the use of 
the borehole television camera. To answer this question detailed 
outcrop surveys were carried out in several locations in the Snake 
River Plain, Idaho. A similar type of survey was also done on sev- 
eral locations in the Snake River Plain, Idaho. A similar type of 
survey was also done on several cores from the Idaho National 
Engineering Laboratory, southeast Idaho. Borehole television logs 
were viewed to find similar basalt features that were noted in cores 
and outcrops. From these studies it was found that basalt features 
can be identified in open borehole walls by the borehole television 
camera. The basalt flows can be divided into four zones: an upper 
vesicular zone; a columnar zone; a central zone; and a lower vesic- 
ular zone. The upper vesicular zone can be further subdivided into 
four subzones: an upper vesicular subzone; a transitional subzone; 
a lower vesicular subzone; and a bubble train subzone. Some spe- 
cific features found in the borehole TV logs were: bubble-trains, 
vesicle plumes, borehole extensions, and pipe vesicles. The overall 


distinctions for the zones were based on the vesicularity. An over- 
all pattern of vesicles was found to be a progression of small 
numerous vesicles at the top of a flow which increase in size, but 
decrease in number, towards the center of the flow. The opposite 
is true starting at the bottom of the basalt flow where smail vesi- 
cles are numerous, but increase in size while decreasing in 
number towards the center part of the flow. 14 refs., 3 figs. 


30937 (DOE/ID/13042-37, pp. 385-393) Stereological sam- 
pling of rock masses for engineering purposes. Miller, S.M. 
(Univ. of Idaho, Moscow, ID (United States)); Martin, B.D.; Owens, 
J.K. Idaho State Government, Boise, ID (United States). 1994. 
(CONF-9403128-: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

Stereological analysis of observations made in drill holes or 
along the walls of underground excavations can provide two- and 
three-dimensional measures that help characterize discontinuous 
rock masses for engineering and hydrogeologic purposes. The ap- 
proach is based on sampling methods developed previously in 
stereology for the analysis of microstructures in the fields of biol- 
ogy and materials science. Input information for a stereological 
analysis of a rock mass is best obtained by scanning (imaging) 
and walls of clean drill holes using a borescope or other video de- 
vice. Two classes of features are investigated: (1) lithologic types 
that comprise the overall rock mass, and (2) structural discontinu- 
ities (@.g., joints, foliation, bedding planes) within a given lithologic 
unit. For the former case, the volume fraction of a given lithologic 
entity in regards to the entire rock mass can be estimated. For the 
latter case, the intact-block size distribution, the mean intercep 
length between adjacent structures, and the surface area density 
(say, area in m* per unit volume in m°) of the geologic structures 
can be estimated. Example samplings and computations are pre- 
sented for several situations based on drill holes associated with 
underground mining activity. Extensions of the methodology are 
proposed for larger diameter borings or tunnels and for exposed 
rock faces. 11 refs., 1 fig., 4 tabs. 
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30938 (DOE/ID/13042-37, pp. 413-427) Selected remedy at 
the Queen City Farms supertund site: A risk management ap- 
proach. Weber, E.F. (Landau Associates, Inc., Edmonds, WA 
(United States)); Wilson, J.; Kirk, M.; Tochko, S. Idaho State Gov- 
ernment, Boise, ID (United States). 1994. (CONF-9403128—-: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

A risk management approach at a former industrial waste dis- 
posal site in western Washington resulted in a selected remedy 
that is cost-effective and that meets the CERCLA threshold 
criterion of protecting human health and the environment. The pro- 
posed remedy, which addresses contamination in soil and 
groundwater, does not require an ARARs waiver and received 
State and community acceptance. By analyzing the current and po- 
tential risk at the site, a proposed remedy was chosen that would 
control the source and naturally attenuate the groundwater plume. 
Source control will include removal and treatment of some light 
nonaqueous phase liquid (LNAPL) and some soil, followed by iso- 
lation of the remaining soil and LNAPL within a slurry wall and 
beneath a multilayer cap. A contingent groundwater extraction and 
treatment system was included to address uncertainty in the risk 
characterization. Implementing source control is predicted to result 
in a steady decline in volatile organic compound levels in the drink- 
ing water aquifer through adsorption, degradation, and dispersion. 
Exposure to groundwater during the period of natural attenuation 
will be controlled by monitoring, institutional controls, and a thor- 
ough characterization of the plume and receptors. 7 figs., 1 tab. 


30939 (DOE/ID/13042-37, pp. 461-474) Diffusion through 
statically compacted clay. Ho, C.L.; Shebl, M.A.A. Idaho State 
Government, Boise, ID (United States). 1994. (CONF-9403128—: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

This paper presents experimental work on the effect of com- 
paction on contaminant flow through clay liners. The experimental 
program included evaluation of soil properties, compaction, perme- 
ability and solute diffusion. A permeameter was built of non reactive 
materials to test samples compacted at different water contents 
and compactive efforts. The flow of a permeating solute, LiCl, was 
monitored. Effluent samples were collected for solute concentration 
measurements. The concentrations were measured by performing 
atomic adsorption tests. The analyzed results showed different dif- 
fusion characteristics when compaction conditions changed. At 
each compactive effort, permeability decreased as molding water 
content increased. Consequently, transit time (measured at relative 
concentration 50%) increased and diffusivity decreased. As com- 
pactive effort increased for soils compacted dry of optimum, 
permeability and diffusion decreased. On the other hand, as com- 
pactive effort increased for soils compacted wet of optimum, 
permeability and diffusivity increased. Tortuosity factor was indi- 
rectly measured from the diffusion and retardation rate. Tortuosity 
factor also decreased as placement water content was increased 
from dry of optimum to wet of optimum. Then decreases were more 
pronounced for low compactive effort tests. 27 refs., 7 figs., 5 tabs. 


30940 (DOE/ID/13042-37, pp. 475-490) The effect of freeze- 
thaw cycles on the hydraulic conductivity of compacted clay. 
Waite, D. (Bingham Environmental, Salt Lake City, UT (United 
States)); Anderson, L.; Caliendo, J.; McFarland, M. Idaho State 
Government, Boise, ID (United States). 1994. (CONF-9403128—: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

A study was conducted to investigate the detrimental effects of 
freeze-thaw on the hydraulic conductivity of compacted clay. The 
purpose of this study was to determine the effect that molding wa- 
ter content has on the hydraulic conductivity of a compacted clay 
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soil that is subjected to freeze-thaw cycles, and to determine the 
relationship between the number of freeze-thaw cycles and the 
hydraulic conductivity of the compacted clay soil. Clay soils com- 
pacted and frozen wet of optimum experienced an increase in 
hydraulic conductivity of approximately 140 fold. The hydraulic con- 
ductivity of clay compacted dry of optimum increased ten fold. 
These results are consistent with recent research which suggests 
that clay compacted wet of optimum experiences large increases in 
hydraulic conductivity while the hydraulic conductivity of clay com- 
pacted dry of optimum increases to a lesser extent. 12 refs., 9 figs. 


30941 (DOE/ID/13042-37, pp. 491-504) From lab to field: 
Geotechnical properties for predicting embankment settlement 
on Lake Bonneville deposits. Hoagland, K.C.; Sampaco, C.L.; 
Anderson, L.R.; Caliendo, J.A.; Rausher, L.; Keane, E. Idaho State 
Government, Boise, ID (United States). 1994. (CONF-9403128—: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

The results of a laboratory analysis, to determine geotechnical 
properties of lacustrine Lake Bonneville deposits, within the I-15 
corridor of Salt Lake City, Utah, is presented. Laboratory vertical 
and horizontal consolidation coefficients are compared with those 
back-calculated from observed, field settlement data and linear re- 
lationships established. The results are used to select vertical and 
horizontal field coefficients and predict settlement rate of an exist- 
ing embankment, scheduled for enlargement. 27 refs., 9 figs. 


30942 (DOE/ID/13042-37, pp. 601-613) Evaluation of the 
ground water resources within the Lewiston basin. Stevens, 
G.R. (Univ. of Idaho, Moscow, ID (United States)); Ralston, D. 
Idaho State Government, Boise, ID (United States). 1994. (CONF- 
9403128-: Hydrogeology, waste disposal, science and politics: 30. 
symposium on engineering geology and geotechnical engineering, 
Boise, ID (United States), 23-25 Mar 1994). In Hydrogeology, 
waste disposal, science and politics: Proceedings. 652p. Order 
Number DE94014144. Source: OSTI; NTIS; INIS. 

The Lewiston Basin located in North idaho covers approximately 
550 square miles and includes the cities of Lewiston, Idaho and 
Clarkston, Washington. The deep aquifer in the Lewiston Basin has 
been declared a sole source aquifer. This system provides the pri- 
mary water supply for the City of Clarkston Washington and a 
partial water supply for the City of Lewiston and the Lewiston Or- 
chards Irrigation District. Questions have been raised relative to the 
maximum yield of the aquifer system with the continued growth of 
the area. This study addresses the hydrogeology of the basin, 
along with the locations and mechanisms for recharge and 
discharge. The geology of the Lewiston Basin consist of Miocene- 
Pliocene basalt flows overlain by quaternary sediments. The basalt 
flows were structurally deformed during and after emplacement, 
thus creating a structural basin with numerous faults. The lower 
most basalt unit of the Lewiston Basin is the Imnaha Basalt, which 
is overlain by the Grande Ronde and Wanapum Basalts. The 
boundaries of the ground water flow system are the same as the 
structural basin. 7 refs., 4 figs. 


30943 (DOE/ID/13042-37, pp. 615-620) Evaluation of 
ground water nutrient loading to Priest Lake, Bonner County, 
idaho. Freeman, K.M. (Univ. of Idaho, Moscow, ID (United States)); 
Ralston, D.R. Idaho State Government, Boise, ID (United States). 
1994. (CONF-9403128-: Hydrogeology, waste disposal, science 
and politics: 30. symposium on engineering geology and geotech- 
nical engineering, Boise, ID (United States), 23-25 Mar 1994). In 
Hydrogeology, waste disposal, science and politics: Proceedings. 
652p. Order Number DE94014144. Source: OSTI; NTIS; INIS. 
The quality of water of Idaho lakes is of increasing concern, par- 
ticularly when related to waste disposal and land use practices 
within the watersheds. This study investigates the Kalispell Bay 
and Granite Creek areas. Conclusions are as follows: Both areas 
demonstrate direction of ground water towards Priest Lake. The 
Kalispell Bay area displays horizontal ground water flow throughout 
the entire area with an upward hydraulic gradient over a portion of 
the area. The Granite Creek Area displays strictly horizontal flow; 
both study areas contain particular sub-areas which display nutrient 
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enrichment, particulary nitrogen, of ground water; the granite Creek 
study area contains a sub-area displaying both elevated nitrogen 
concentrations and positive tests for E. coli bacteria. 2 figs., 2 tabs. 


30944 (DOE/ID/13042-37, pp. 621) Characterization of a 
shallow canyon aquifer contaminated by mine tailings and 
suggestions for constructed wetlands treatment. Houck, J.C.; 
Mink, L.L. Idaho State Government, Boise, ID (United States). 
1994. (CONF-9403128—: Hydrogeology, waste disposal, science 
and politics: 30. symposium on engineering geology and geotech- 
nical engineering, Boise, ID (United States), 23-25 Mar 1994). In 
Hydrogeology, waste disposal, science and politics: Proceedings. 
652p. Order Number DE94014144. Source: OSTI; NTIS; INIS. 

A shallow aquifer consisting of mine tailings mixed with alluvial 
sediments is being investigated by the University of Idaho. The 
shallow aquifer is located in the lower Canyon Creek drainage in 
the Coeur d'Alene Mining District of northern Idaho. Canyon Creek 
is a major contributor of dissolved heavy metal loads to the South 
Fork of the Coeur d’Alene River. Problem metals include zinc, 
lead, and cadmium. A total of 16 new monitoring wells were con- 
structed in a 2.5 by .5 mile study area during summer of 1993 to 
map the water table configuration and collect water samples. A 
monitoring network of wells have been established in the Lower 
Canyon Creek valley which includes these 16 new monitoring 
wells, 5 monitoring wells installing previously, 10 domestic wells, 
and 7 wells located near tailing ponds. Water quality analyses for 
ground and surface water samples collected during low creek flow 
conditions are presented along with geologic, geophysical and geo- 
hydrological information. 


30945 (DOE/MC/29105-3719) Surrogate testing for the pilot 
VAC*TRAX™ unit. Chemical Waste Management, Inc., Anderson, 
SC (United States). Feb 1994. 54p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-92MC29105. 
Order Number DE94004107. Source: OSTI; NTIS; GPO Dep. 

The project objective is to develop a mobile, economical process 
for treating organically contaminated soils, sediments, and sludges 
at sites with small contaminated soil volumes. VAC*TRAX treat- 
ment is a low temperature separation process that evaporates or 
volatilizes organic contaminants from soils, sludges, and other 
types of solid substances or wastes. It operates by heating the 
contaminated material in a nitrogen atmosphere in a jacketed ves- 
sel; hot oil is passed through the vessel jacket to supply heat to 
the system. To facilitate desorption, the dryer has the capability to 
operate at high vacuum, up to 94.6 kPa (28 in. Hg) vacuum. The 
nitrogen serves as an inert carrier gas for the volatilized organics, 
transporting them to the gas-treatment system, which consists of a 
condensing train followed by HEPA filter and activated carbon ad- 
sorption beds. The pilot testing operations conducted under the 
PRDA VAC*TRAX program were divided into two phases. The first 
involved a series of tests on mixed waste surrogate materials. Sur- 
rogates for mixed waste were defined as either soils spiked with 
representative RCRA regulated contaminants or RCRA regulated 
waste materials that are typical of or identical to mixed wastes but 
do not contain a radioactive component. This test report presents 
the results of the surrogate waste testing. These tests were con- 
ducted under task 1.4 of the PRDA program. 


30946 (DOE/NV/11432-129) Sensitivity analysis of the no- 
ble gas transport and fate model: CASCADRS. Lindstrom, F.T.; 
Cawlfield, D.E.; Barker, L.E. Reynolds Electrical and Engineering 
Co., Inc., Las Vegas, NV (United States). Mar 1994. 106p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-94NV11432. Order Number DE94017062. Source: OSTI; 
NTIS; INIS; GPO Dep. 

CASCADRS is a desert alluvial soil site-specific noble gas trans- 
port and fate model. Input parameters for CASCADR9 are: 
man-made source term, background concentration of radionuclides, 
radon half-life, soil porosity, period of barometric pressure wave, 
amplitude of barometric pressure wave, and effective eddy diffusiv- 
ity. Using average flux, total flow, and radon concentration at the 
40 day mark as output parameters, a sensitivity analysis for CAS- 
CADR¢9 is carried out, under a variety of scenarios. For each 
scenario, the parameter to which output parameters are most sen- 
sitive are identified. 





30947 (DOE/OR/22160-T12) Demonstration testing and 
evaluation of in situ soil heating: Revision 1, Demonstration 
system design. Dev, H. IIT Research Inst., Chicago, IL (United 
States). 16 Aug 1994. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-930R22160. Order Num- 
ber DE94017164. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the last nine years IIT Research Institute (IITRI) has been 
developing and testing the in situ heating and soil decontamination 
process for the remediation of soils containing hazardous organic 
contaminants. In this process the soil is heated in situ using electri- 
cal energy. The contaminants are removed from the soil due to 
enhanced vaporization, steam distillation and stripping. The vapor- 
ized contaminants, water vapor and air are recovered from the 
heated zone by means of a vacuum manifold system which col- 
lects gases from below surface as well as from the soil surface. A 
vapor barrier is used to prevent fugitive emissions of the contami- 
nants and to control air infiltration to minimize dilution of the 
contaminant gases and vapors. The recovered gases and vapors 
are conveyed to an on site vapor treatment system for the clean 
up of the vent gases. Electrical energy is applied to the soil by 
forming an array of electrodes in the soil which are electrically in- 
terconnected and supplied with power. The electrodes are placed 
in drilled bore holes which are made through the contaminated 
zone. There are two versions of the in situ heating and soil 
treatment process: the f irst version is called the In Situ Radio Fre- 
quency (RF) Soil Decontamination Process and the second version 
is called the In Situ Electromagnetic (EM) Soil Decontamination 
Process. The first version, the RF Process is capable of heating 
the soil in a temperature range of 100° to 400°C. The soil temper- 
ature in the second version, the EM Process, is limited to the 
boiling point of water under native conditions. Thus the soil will be 
heated to a temperature of about 85° to 95°C. In this project IITRI 
will demonstrate the EM Process for in situ soil decontamination at 
K-25 Site due to the fact that most of the contaminants of concern 
are volatile organics which can be removed by heating the soil to a 
temperature range of 85° to 95°C. 


30948 (DOE/OSTI-11681) Military Munitions Waste Work- 
ing Group report. Western Governors’ Association, Denver, CO 
(United States); Federal Advisory Committee to Develop On-Site 
Innovative Technologies, Washington, DC (United States). 30 Nov 
1993. 73p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States);Department of the Interior, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
Source: OST! (Free of Charge); INIS. 

This report presents the findings of the Military Munitions Waste 
Working Group in its effort to achieve the goals directed under the 
Federal Advisory Committee to Develop On-Site Innovative Tech- 
nologies (DOIT Committee) for environmental restoration and 
waste management. The Military Munitions Waste Working Group 
identified the following seven areas of concern associated with the 
ordnance (energetics) waste stream: unexploded ordnance; stock- 
piled; disposed — at known locations, i.e., disposal pits; discharged 
— impact areas, unknown disposal sites; contaminated media; 
chemical sureties/weapons; biological weapons; munitions produc- 
tion; depleted uranium; and rocket motor and fuel disposal (open 
burn/open detonation). Because of time constraints, the Military 
Munitions Waste Working Group has focused on unexploded ord- 
nance and contaminated media with the understanding that 
remaining waste streams will be considered as time permits. Con- 
tents of this report are as follows: executive summary; introduction; 
Military Munitions Waste Working Group charter; description of pri- 
ority waste stream problems; shortcomings of existing approaches, 
processes and technologies; innovative approaches, processes 
and technologies, work force planning, training, and education is- 
sues relative to technology development and cleanup; criteria used 
to identify and screen potential demonstration projects; list of po- 
tential candidate demonstration projects for the DOIT committee 
decision/recommendation and appendices. 


30949 
Group report. Western Governors’ Association, Denver, CO 
(United States); Federal Advisory Committee to Develop On-Site 
Innovative Technologies, Washington, DC (United States). 10 Dec 


(DOE/OSTI-11683) Abandoned Mine Waste Working 
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1993. 5ip. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States);Department of the Interior, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
Source: OSTI (Free of Charge); INIS. 

The Mine Waste Working Group discussed the nature and possi- 
ble contributions to the solution of this class of waste problem at 
length. There was a consensus that the mine waste problem pre- 
sented some fundamental differences from the other classes of 
waste addresses by the Develop On-Site Innovative Technologies 
(DOIT) working groups. Contents of this report are: executive 
summary; stakeholders address the problems; the mine waste pro- 
gram; current technology development programs; problems and 
issues that need to be addressed; demonstration projects to test 
solutions; conclusion-next steps; and appendices. 


30950 (DOE/SR/15199-19) Intensive archaeological survey 
of the proposed Central Sanitary Wastewater Treatment Facil- 
ity, Savannah River Site, Aiken and Barnwell Counties, South 
Carolina. Technical Report Series Number 19. Stephenson, D.K.; 
Sassaman, K.E. South Carolina Univ., Columbia, SC (United 
States). Savannah River Archaeological Research Program. Nov 
1993. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FCO9-88SR15199. Order Number 
DE94017159. Source: OSTI; NTIS; GPO Dep. 

The project area for the proposed Central Sanitary Wastewater 
Treatment Facility on the Savannah River Site includes a six-acre 
tract along Fourmile Branch and 18 mi of trunk line corridors. Ar- 
chaeological investigations of the six-acre parcel resulted in the 
discovery of one small prehistoric site designated 38AK465. This 
cultural resource does not have the potential to add significantly to 
archaeological knowledge of human occupation in the region. The 
Savannah River Archaeological Research Program (SRARP) there- 
fore recommends that 38AK465 is not eligible for nomination to the 
National Register of Historic Places (NRHP) and further recom- 
mends a determination of no effect. Archaeological survey along 
the trunk line corridors implicated previously recorded sites 
38AK92, 38AK145, 38AK415, 38AK417, 38AK419, and 38AK436. 
Past disturbance from construction had severely disturbed 38AK92 
and no archaeological evidence of 38AK145, 38AK419, and 
38AK436 was recovered during survey. Lacking further evidence 
for the existence of these sites, the SRARP recommends that 
38AKS2, 38AK145, 38AK419, and 38AK436 are not eligible for 
nomination to the NRHP and thus warrant a determination of no ef- 
fect. Two of these sites, 38Ak415 and 38AK417, required further 
investigation to evaluate their archaeological significance. Both of 
the sites have the potential to yield significant data on the prehis- 
toric period occupation of the Aiken Plateau and the SRARP 
recommends that they are eligible for nomination to the NRHP. 
The Savannah River Archaeological Research Program recom- 
mends that adverse effects to sites 38AK415 and 38AK417 from 
proposed construction can be mitigated through avoidance. 


30951 (EUR-14927, pp. 225-228) intercomparison and 
harmonization of methodologies, identification of future objec- 
tives in radioecology, training and exchange of scientists. 
Aarkrog, A. (International Union of Radioecologists (international 
organizations without location)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-052. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Global objectives of the project are: cooperation and the ex- 
change of information between radioecologists from countries 
outside EC and from countries which are not associated with the 
Radiation Protection Research Programme, in order to stimulate in- 
teractions that would increase the understanding of Radioecology 
problems; training of young scientists will be emphasized in the 
IUR new programme; IUR will develop a curriculum for a basic 
course in radioecology; furthermore IUR will play various roles in 
the field of informing the public. (R.P.). 


30952 (EUR-14927, pp. 359-371) Simulation of transfer via 
the soll-plant food chain after accidental release. Fuehr, F. 
(Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
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Radioagronomie). Commission of the European Communities, Lux- 
embourg (Luxembourg). 1993. Contract Bi6-053. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: determination of transfer fac- 
tors describing the uptake of the radionuclides Cs-134/137 and 
Co-57/60 from soil into plants and food chains, subsequent to an 
accidental release; investigation of the effects of different element 
concentrations in the soil on the transfer of Cs-134/137 and Co-57/ 
60; and the study of the effects and applicability of various soil cul- 
tivation methods (normal or deep plowing) to reduce the soil-plant 
transfer of the radionuclides. (R.P.) 1 ref., 1 fig., 8 tabs. 


30953 (EUR-14927, pp. 373-384) Investigation of the be- 
haviour of radioiodine in aquatic and terrestrial environments 
under the influence of biogeochemical processes. Moser, H. 
(Gesellschaft fuer Strahlen- und Umweltforschung mbH Muenchen, 
Neuherberg (Germany)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi6-056. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: investigation of radioiodine 
speciation in aquatic and terrestrial systems, especially its conver- 
sion into organic bond under the influence of biogeochemical 
processes; study of the role of enzymatically mediated reactions in 
the transformation of radioiodine into organic bond; study of sorp- 
tion and desorption processes of radioiodine in soil/water systems; 
disposition of data for the description of radioiodine migration in 
environments under the influence of biogeochemical processes. 
(R.P.) 1 ref., 10 figs. 


30954 (EUR-14927, pp. 385-403) Conversion of elementary 
tritium (HT) in agriculturally used soils, oxidation of HT to HTO 
and synthesis to organically bound tritium. Fuehr, F. 
(Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Radioagronomie). Commission of the European Communities, Lux- 
embourg (Luxembourg). 1993. Contract Bi6-189. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Following the description of the experimental procedures, includ- 
ing field sampling and sample storage, the formation of tritiated 
water (HTO) and the study of tritium uptake from HTO into the soil 
biomass is described. The deposition velocity and the effects of 
physical parameters as well as the role of microorganisms in HT 
uptake are presented. The laboratory and field data of deposition 
velocities were compared. Finally, radioecological pathway of HTO 
in the local ecosystems and HTO reemission after HT oxidation at 
the soil interface is discussed. (R.P.) 28 refs. 


30955 (EUR-14927, pp. 405-419) Behaviour of long-lived 
radionuclides in soil-plant systems of the Mediterranean re- 
gion. Apostolakis, C. (Atomic Energy Commission, Athens 
(Greece)); Papanicolaou, E. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. Contract Bi6-293. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are the selection of regions in 
Greece with high degree of contamination and sampling of the 
main soil types - in various depths - and of the cultivated or indige- 
nous plants grown on them; determination of the physicochemical 
parameters of the soil samples and the radionuclide concentration, 
especially of '°’Cs, in the soil and plant samples; greenhouse ex- 
perimentation with selected soil types and main agricultural crops to 
establish uptake rates, and laboratory studies to investigate translo- 
cation of radionuclides within undisturbed soil columns; correlation 
of analytical and experimental data and calculation of transfer fac- 
tors from soil to plants and various products. (R.P.) 12 refs. 


30956 


(EUR-14927, pp. 421-425) SCOPE-RADPATH: Report 
on project activities. EURATOM Group. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1993. Contract 


Bi6-339. In Adiation protection. Progress report 1990-91. 1571p. 
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Order Number DE94633834. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in DE, FR. 

This report provides an account of SCOPE-RADPATH activities 
over the period from January to December 1990. The grant re- 
ceived from the Commission of the European Communities has 
continued to provide support of investigations into the biogeochem- 
ical pathways of artificial radionuclides through technical workshops 
to examine results from experimental and modelling research stud- 
ies. During this period five meetings were held, a brief account is 
given of each. Other activities include information dissemination 
through newsletter, public presentations and other publicity reports. 
(R.P.). 


30957 (EUR-14927, pp. 431-446) The bio-availability of 
long-lived radionuclides in relation to their physico-chemical 
form in soils. Lembrechts, J.F.M. (Rijksinstituut voor de Volksge- 
zondheid, Bilthoven (Netherlands)); Wilkins, B.; Sandalls, F.J.; 
Cremers, A. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi7-011. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Two of the major aspects affecting the behaviour of radionuclides 
in soi/plant systems are studied: availability in the soil liquid in re- 
lation to major characteristics of the soil, and the efficiency of the 
uptake process. The nuclide of main interest is Cs-137, although 
some experiments on transuranics are planned as well. The final 
goal is a generalized description of the relation between the con- 
centration and species of a radionuclide present in the solid phase 
of the soil, in the liquid phase and in biota. Results of the four con- 
tributions to the project for the reporting period are discussed. 
(R.P.) 4 figs., 10 tabs. 


30958 (EUR-14927, pp. 447-473) Factors affecting radio- 
caesium transfer to ruminants. Howard, B.J. (institute of 
Terrestrial Ecology, Grange-on-Sands (United Kingdom). Mer- 
lewood Research Station); Colgan, P.A.; Assimakopoulos, P.A.; 
Mayes, R.W.; Vandecasteele, C.M.; Belli, M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi7-018. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The first phase of a 2-year programme is described, involving 9 
laboratories in 6 countries. A number of experiments have used 
the true absorption coefficient to measure uptake in the gut of ru- 
minants. The technique involves the dual administration of two 
isotopes of radiocaesium. Transfer of dietary radiocaesium across 
the gut wall can then be calculated taking endogenous excretion 
into account. Other integrated aspects of the study include mea- 
surements of the soil adhesion to pasture grass and fodder. Allied 
to this study the availability of radiocaesium in different types of 
soil for absorption in the gut is being measured. The objectives 
and results of three topic areas, involving nine contributions of the 


project for the reporting period are presented. (R.P.) 14 refs., 8 
figs., 3 tabs. 


30959 (EUR-14927, pp. 475-486) Deposition of radionu- 
clides on tree canopies and their subsequent fate. Minski, M.J. 
(Imperial Coll. of Technology. and Medicine Science, London 
(United Kingdom)); Belot, Y.; Rauret, G. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1993. Contract 
Bi7-009. In Radiation protection. Progress report 1990-91. 157%ip. 
Order Number DE94633834. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in DE, FR. 

Trees are highly efficient in their interception and retention of air- 
borne particulate materials. This has also proved to be the case for 
radioactive aerosols following the Chernobyl accident and as a 
consequence large areas of forest throughout Europe are still con- 
taminated to some extent by '°’Cs. The overall objective of this 
project is to provide an insight into the physical processes opera- 
tive in such complex ecosystems which result in aerosol capture, 
recycling and loss. This is being approached at various levels 
within the project by each member group. Detailed studies of the 





effects of wind speed and particle size on the deposition of 
aerosols onto individual leaves and twigs of Pine, Spruce and 
Holm Oak are presented. The deposition processes of Cs-labelled 
silica aerosols in a wind tunnel is studied. The physico-chemical 
behaviour of Cs, ®5Sr and '!°™Ag within forest soils is also ex- 
amined. (R.P.) 5 refs., 6 figs., 2 tabs. 


30960 (EUR-14927, pp. 487-516) Cycling of radiocesium 
and -strontium in natural ecosystems. EURATOM Group. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi7-016. In Adiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The project investigates on the fate of radiocesium and strontium 
90 in natural ecosystems in order to improve the knowledge of the 
cycling mechanisms and the understanding of their short and long 
term behaviour. The experimental strategy is focusing on the fate 
of radiocesium and strontium 90 after their deposition in forest sys- 
tems. Based on the measurements, transfer equations are tested 
and discussed, and better radioecological models for the long and 
short term cycling of cesium and strontium are proposed. The ob- 
jectives and results of the seven contributions of the project for the 
reporting period are presented. (R.P.) 27 refs., 6 figs., 3 tabs. 


30961 (EUR-14927, pp. 517-532) Radioecology of seminat- 
ural ecosystems. Colgan, P.A. (Nuclear Energy Board, Dublin 
(lreland)); Johanson, K.J. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi7-044. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The levels of radiocaesium present in upland vegetations and 
herbage is often enhanced when compared to that grown on 
mineral-rich lowland soils. Seminatural ecosystems are also the 
natural habitat of domestic and wild animals, and so a direct path- 
way into human food chains can be identified. The research 
projects have been formulated with a view evaluate a number of 
different ecosystems where elevated levels of radiocaesium activity 
have been identified, both in plant species and in grazing animals. 
Soil characteristics, plant composition, plant physiology and biologi- 
cal activity are all examined and their effect on soil-plant transfers 
in acidic soils assessed. All data collected will be made available 
for modelling purposes. Objectives and results of the four contribu- 
tions of the project for the reporting period are presented. (R.P.) 11 
refs, 2 figs., 3 tabs. 


30962 (EUR-14927, pp. 539-549) Design and development 
of a skim and burial plough for reclamation of contaminated 
land. Roed, J. (Risoe National Lab., Roskilde (Denmark). Health 
Physics Dept.). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi6-326. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are to design and develop a plough 
that can remove a contaminated top-layer of about 5 cm soil and 
bury it beneath some 50 cm soil without inverting the 5-50 cm hori- 
zon, in order to avoid less fertile subsoils to be brought to the 
surface, and allow normal tilling procedure to be carried out without 
mixing the contaminated buried material with the ~ 30 cm layer of 
tilled soil. The deeper less fertile soil is not brought to the surface 
as is the case with deep ploughing. The plough can be drawn by a 
normal farm tractor. (R.P.) 16 figs. 


30963 


(EUR-14927, pp. 579-600) Transfer of accidentally 
released radionuclides in agricultural systems (TARRAS). Can- 
cio, D. (Centro de Investigaciones Energeticas, Medioambientales 
y Tecnologicas (CIEMAT), Madrid (Spain)); Maubert, Colle; Rauret, 
G.; Grandison, A.S. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi7-046. In Adiation 


protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of this project is to contribute to the reliability of radio- 
logical assessment methods and establish a scientific base for the 
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design of post-accident countermeasures. Three main aspects are 
considered in this project: A simulated accidental source term is 
used and the behaviour of aerosol deposits containing Sr, Cs and 
Ag isotopes are followed in some European soil-crop systems; the 
modification of radionuclide transfer rates through the food chain 
by well established food processing techniques is studied for Sr, 
Cs, Co and Ru; the project includes a study on the specific 
mediterranean diet and transfer data that are compared with cur- 
rently used generic parameters. Seven contributions of the project 
for the reporting period are presented. (R.P.) 11 figs., 12 tabs. 


30964 (EUR-14927, pp. 1405-1411) Methodology for evalu- 
ating the radiological consequences of radioactive effluent 
released in accidents. Cooper, D. (National Radiological Protec- 
tion Board, Chilton (United Kingdom)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-127. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to develop improved and more 
complete models, datasets and systems for use in probabilistic ac- 
cident consequence assessment (ACA). An important objective of 
the project is to maintain and further develop the ACA program 
package COSYMA. A second and more simple COSYMA system 
is now being developed. Work was to continue on the development 
of the COSYMA programs by including the results of detailed mod- 
els for deposited +-doses in urban areas in COSYMA. Work was 
carried out to allow advice on the choice of atmospheric dispersion 
models for different applications of ACA codes. (R.P.) 21 refs. 


30965 (EUR-14927, pp. 1421-1433) Deposition of radionu- 
clides and their subsequent relocation in the environment 
following an accidental release to the atmosphere. Underwood, 
B.Y. (Safety and Reliability Directorate, Warrington (United King- 
dom)); Roed, J.; Paretzke, H.G. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi7-010. 
In Adiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to improve, as necessary, the 
models and parameterizations used in estimating the intensity and 
spatial distribution of deposited activity, and the total health/ 
economic impact of such deposits in assessments of the conse- 
quences of accidental releases of radioactivity. The study 
comprises the influence of various weather conditions on deposi- 
tion; the resuspension of deposited 'S’Cs activity; the weathering 
of deposits in urban and rural environments; the ultimate fate and 
dosimetric impact of radionuclides carried by urban run-off water; 
the impact of the atmosphere’s dispersion capabilities. Objectives 
and results of the four contributions to the project for the reporting 
period are presented. (R.P.) 5 refs., 4 figs., 1 tab. 


30966 (GKSS—-93/E/104) Risk assessment of mercury 
contaminated sites. Hempel, M. GKSS-Forschungszentrum 
Geesthacht GmbH (Germany). Inst. fuer Chemie; Technische Univ. 
Hamburg-Harburg, Hamburg (Germany). 1993. 152p. (In German). 
Order Number DE94794121. Source: OSTI; NTIS (US Sales Only); 
INIS. 

At two sites, highly contaminated with mercury, risk assessment 
was executed. Methods were developed to determine organomer- 
cury compounds in water, air and soil. Toxicity tests demonstrated 
the high toxicity of organomercury compounds compared to inor- 
ganic mercury. Besides highly toxic methylmercury, ethylmercury 
was found in soils close to a chemical plant in Marktredwitz. In 
ultrafittration-experiments mercury showed great affinity to high 
molecular substances in water. Lysimeter-experiments proved, that 
organomercury compounds are adsorbed and transformed to inor- 
ganic and elemental mercury. (orig.) 


30967 (1\C-94/69) Full moment tensor retrieval and fluid 
dynamics in volcanic areas: The case of phlegraean field 
(south Italy). Campus, P. (Universita degli Studi di Trieste, Trieste 
(Italy). Ist. di Geodesia e Geofisica); Cespuglio, G. International 
Centre for Theoretical Physics, Trieste (Italy). Apr 1994. 31p. Order 
Number DE94633856. Source: OSTI; NTIS (US Sales Only); INIS. 
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When studying seismicity in volcanic areas it is appropriate to 
treat the seismic source in a form a priori not restricted to a double 
couple, since its mechanism may reflect not only small scale tec- 
tonics but also fluid dynamics. The monitoring of fluid dynamics 
can be therefore attempted from the retrieval of the rupture pro- 
cesses. It is not possible to use standard methods, based on the 
distribution of polarities of first arrivals to determine the non 
double-couple components of the seismic source. The new method 
presented here is based on the wave form inversion of the domi- 
nant part of the seismograms, where the signal to noise ratio is 
very large and allows the inversion of the full seismic moment ten- 
sor. The results of a pilot study in the Phiegraean Fields (South 
Italy) are presented. 13 refs, 10 figs, 4 tabs. 


30968 (I\C—94/70) A new method for the realistic estimation 
of seismic ground motion in megacities: The case of Rome. 
Faeh, D. (Universita degli Studie di Trieste, Trieste (Italy). Ist. di 
Geodesia e Geofisica); lodice, C.; Suhadole, P.; Panza, G.F. inter- 
national Centre for Theoretical Physics, Trieste (Italy). Apr 1994. 
31p. Contract 90.02382.CT15; 90.01026.PF54. Order Number 
DE94633857. Source: OSTI; NTIS (US Sales Only); INIS. 

A hybrid technique, based on mode summation and finite differ- 
ences, is used to simulate the ground motion induced in the city of 
Rome by the January 13, 1915, Fucino (Italy) earthquake (M=6.9). 
The technique allows us to take into consideration source, path, 
and local soil effects. The results of the numerical simulations are 
used for a comparison between the observed distribution of dam- 
age in Rome, and certain quantities related to the computed 
ground motion. These quantities are those commonly used for 
engineering purposes, e.g. the peak ground acceleration, the maxi- 
mum response of a simple oscillator, and the so-called “total 
energy of ground motion” which is related to the Arias Intensity. In- 
tegral quantities of the computed time-series, such as the total 
energy of ground motion, are in good agreement with the observed 
distribution of damage and turn out to give a good representation 
of the ground motion. From the computation of spectral ratios, it 
has been recognised that the presence of a near-surface layer of 
rigid material is not sufficient to classify a location as a "hard-rock 
site” when the rigid material has a sedimentary complex below it. 
This is because the underlying sedimentary complex causes ampli- 
fications due to resonances. Within sedimentary basins, incident 
energy in certain frequency bands can also be shifted from the ver- 
tical, into the radial component of motion. This phenomenon is very 
localized, both in frequency and space, and closely neighboring 
sites can be characterized by very large differences in the seismic 
response, even if the lateral variations of local soil conditions are 
relatively smooth. (author). Refs, 12 figs, 1 tab. 


30969 (I\C-94/97) Soil physical properties influencing the 
fitting parameters in Philip and Kostiakov infiltration models. 
Mbagwu, J.S.C. International Centre for Theoretical Physics, Tri- 
este (Italy). May 1994. 19p. Order Number DE94633830. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Among the many models developed for monitoring the infiltration 
process those of Philip and Kostiakov have been studied in detail 
because of their simplicity and the ease of estimating their fitting 
parameters. The important soil physical factors influencing the fit- 
ting parameters in these infiltration models are reported in this 
study. The results of the study show that the single most important 
soil property affecting the fitting parameters in these models is the 
effective porosity. 36 refs, 2 figs, 5 tabs. 


30970 


(IC-94/98) Saturated hydraulic conductivity in rela- 
tion to physical properties of soils in the Nsukka Plains, SE 
Nigeria. Mbagwu, J.S.C. International Centre for Theoretical 


Physics, Trieste (Italy). May 1994. 23p. Order 
DE94633831. Source: OSTI; NTIS (US Sales Only); INIS. 
The objective of the study is to develop and validate statistical 
models for estimating the saturated hydraulic conductivity of soils 
with high water intake rates from more easily-determined properties 
and to test the hypothesis that it is equal to Philip transmissivity 
term and the steady infiltration rate. The results of the study show 
that the dominant physical property influencing saturated hydraulic 


conductivity of the investigated soils is the macroporosity. 37 refs, 
6 figs, 5 tabs. 
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30971 (I\C-94/113) Stability of premonitory seismicity pat- 
tern and intermediate-term earthquake prediction in central 
Italy. Costa, G. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Panza, G.F.; Rotwain, I.M. International Centre for 
Theoretical Physics, Trieste (Italy). Jun 1994. 29p. Order Number 
DE94633855. Source: OSTI; NTIS (US Sales Only); INIS. 

The algorithm CN makes used of normalized functions therefore 
the original algorithm, developed for the California-Nevada region, 
can be directly applied, without any adjustment of the parameters, 
to the determination of the Time of Increased Probability (TIP) of 
strong earthquakes for Central Italy. The prediction is applied to 
the events with magnitude M>Mo=5.6, which, in Central Italy, have 
a return period of about six years. The routinely available, digital 
earthquake bulletins of the Istituto Nazionale di Geofisica (ING), 
Rome permits a continuous monitoring. Here we extend to January 
1994 the first study made by Keilis-Borok et al. (1990). On the ba- 
sis of the combined analysis of seismicity and seismotectonic, we 
formulate a new regionalization, which permits to reduce the total 
alarm time and the failures to predict, and to narrow the spatial un- 
certainty of the prediction with respect to the results of Keilis-Borok 
et al. (1990). The premonitory pattern is stable when the key pa- 
rameters of the CN algorithm and the duration of the learning 
period are changed, and when different earthquake catalogues are 
used. The analysis of the period 1904-1940, for which Mo=6, allows 
us to identify self-similar properties between the two periods, in 
spite of the much higher seismicity level of the earlier time interval 
compared with the recent one. (author). 13 refs, 14 figs, 3 tabs. 


30972 (INIS-GB-631) 8. annual report of RADMIL 1992/93. 
Radioactivity Monitoring in Lancashire (RADMIL), Lancaster 
(United Kingdom). 1993. 121p. Order Number DE94635121. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The eighth RADMIL (Radioactivity monitoring in Lancashire) an- 
nual report covers the period 1992-1993. It is self-contained, with 
data on monitoring systems held in the text rather than referenced. 
It summarizes the UK radiological protection system and the stan- 
dards against which public exposure is assessed. It uses the data 
from RADMIL monitoring to indicate doses to Lancastrians from all 
sources (environmental gamma dose rate, atmospheric particu- 
lates, seafood and seaweed monitoring, other food monitoring, 
intertidal sediment and house, and external dust) and discusses 
risk and estimates doses to specific groups in relation to occupa- 
tions and personal habits. (UK). 


30973 (INIS-mf-13838) Effects of an alternative manage- 
ment of water storage on aridisol at the Bolivian Altiplane. 
Orsag, Vladimir. Instituto Boliviano de Ciencia y Tecnologia Nuclear 
(IBTEN), La Paz (Bolivia). Centro de Investigaciones Nucleares. 
1989. 12p. (In Spanish). Order Number DE94633841. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the present study, we deal with a test as a base to recom- 
mend the preparation of soil for cultures different from the usual 
method. On a 5 year old fellow land, a parcel was ploughed before 
and another after the wet season. Differences on the water storage 
appear in both horizons of the studied aridisol, because of a struc- 
tural improvement on the ploughed ground. During the five months 
of the rainy season, November through March, the values of water 
storage were between 5 and 12% higher in the ploughed soil. 


30974 (INIS-mf—13839) Characteristics of the aerial regime 
of an aridisol at the central high plateau of Bolivia. Orsag, V. 
Instituto Boliviano de Ciencia y Tecnologia Nuclear (IBTEN), La 
Paz (Bolivia). Centro de Investigaciones Nucleares. 1989. 12p. (In 
Spanish). Order Number DE94633842. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this work, the aerial regime of an aridisol with a loam clay- 
sandy texture of the central area of the high plateau of Bolivia, was 
determined as a function of the monthly volumetric moisture (using 
mean values) and the total porosity of the horizons Ap (0-19 cm), 
Bt (19-49 cm) and Cca (49-70 cm), Bt (19-49 cm) and Cca (49-70 
cm). Values of moisture were determined during three year: 1983- 
84, 1984-5 and 1985-86 with the neutron probe. Fluctuations of the 
soil air content during the research period in the Ap and Bt hori- 
zons were strictly dependant on the precipitations and their 
seasonal variations due to porosity which was considered constant. 
Because this work was made in a soil with natural vegetation cover 





and without physical changes produced by tillage. The soil air con- 
tent in the sandy Ap horizon showed higher values and greater 
difference (4-27%) than inferior horizons rich in clay (2-14%). The 
results were compared with quotes from the Czechoslovakian liter- 
ature on the requirement of soil air content for certain crops: 
15-35% for potatoes, 10-15% for cereals and 5-10% for pastures. 
This aridisol showing certain properties as clay horizons from 20 
cm depth, unstable structure and insufficient air contents, can only 
be used for cereals and pastures. The use of these soils could be 
extended to crops with greater air requirements, if the water and 
aerial regimes are improved with the help of subsoilers, deepening 
the top soil and incorporating manure and green manure for im- 
proving the soil structure and porosity. 


30975 (INIS-mf—13840) Determination of the changes of 
water storage in an aridisol at the central Bolivian highlands 
with the help of nuclear techniques. Orsag, V. Instituto Boliviano 
de Ciencia y Tecnologia Nuclear (IBTEN), La Paz (Bolivia). Centro 
de Investigaciones Nucleares. 1989. 12p. (In Spanish). Order Num- 
ber DE94633843. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of this kind of research, the first one conducted in 
Bolivia with the help of nuclear techniques for three years, allow to 
demonstrate that the soil classified as "typical paleargid” or 
"aridisol” with loam-clay sandy texture, has a very varied water 
storage until reaching a depth of 76 cm. This strictly depends on 
the variable rain fall in different seasons and the strong evaporation 
rate during the cloudless winter at 4000 m of altitude. The growing 
period of the Andean cultivated plants coincides with the increasing 
soil water content from September to January and the harvest pe- 
riod with the decrease of water storage from March to May. 


30976 (INIS-mf—13841) Results of the radiometric analysis: 
carried out on mineral samples of the company Funestano. 
Alarcon, A. (Universidad Mayor de San Andres, La Paz (Bolivia). 
Inst. de Investigaciones Fisicas); Ramirez, M.; Iniguez, C.; Ergueta, 
V.; Velarde, Ch.A. (ed.); Fernandez, S. Universidad Mayor de San 
Andres, La Paz (Bolivia). Inst. de Investigaciones Fisicas. Jul 1993. 
12p. (In Spanish). Order Number DE94633835. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A British based smelting company shipped 648 tons of mineral 
wastes to Bolivia for disposal. The environmental protection organi- 
zation, Green Peace, publicly objected to the ground disposal at 
this waste. The representatives from this organization claimed that 
the mineral wastes contained toxic substances such as had sulfur 
and arsenic and also plutonium 210. This material was analysed 
for the presence of plutonium 210 using a gamma spectrometer. 
This report contains the test procedures used and the test results. 


30977 (INIS-mf—13912) Israel Geological Society, annual 
meeting 1994. Amit, R. (Hebrew Univ., Jerusalem (Israel)); Arkin, 
Y.; Hirsch, F. Israel Geological Society, Jerusalem (Israel). Feb 
1994. 143p. (CONF-940293-: Israel Geological Society annual 
meeting 1994, Ginosar (Israel), 28 Feb - 2 mar 1994). Order Num- 
ber DE94633511. Source: OSTI; NTIS (US Sales Only); INIS. 

The document is a compilation of papers presented during the 
annual meeting of Israel Geological Society. The document is 
related with geological and environmental survey of Israel. It dis- 
cusses the technology and instruments used to carry out such 
studies. Main emphasis is given to seismology, geochemical analy- 
sis of water, water pollution and geophysical survey of rocks. 


30978 (INIS-mf-13912, pp. 16) Chernobyl in Israel. 
Butenkov, V. (Ministry of the Environment, Environmental Research 
Laboratory, Tel Aviv University (Israel)); Neeman, E.; Brenner, S. 
Israel Geological Society, Jerusalem (Israel). Feb 1994. 143p. 
(CONF-940293-: Israel Geological Society annual meeting 1994, 
Ginosar (Israel), 28 Feb - 2 mar 1994). In Israel Geological Society 
annual meeting 1994. Order Number DE94633511. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. ISRAEL/transfrontier contamination; 
CHERNOBYLSK-4 REACTOR; ISRAEL; REACTOR ACCIDENTS; 
SOILS 


30979 (INIS-mf—13912, pp. 29) Sulfur isotopes evidence for 
sulfate removal processes from subsurface brines, Heletz For- 
mation (Lower Cretaceous), Israel. Gavrieli, |. (Ministry of Energy 
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and Infrastructure, Jerusalem (Israel). Geological Survey of Israel); 
Starinsky, A.; Spiro, B.; Nielsen, H.; Aizenshtat, Z. Israel Geologi- 
cal Society, Jerusalem (Israel). Feb 1994. 143p. (CONF-940293-: 
Israel Geological Society annual meeting 1994, Ginosar (Israel), 28 
Feb - 2 mar 1994). In Israel Geological Society annual meeting 
1994. Order Number DE94633511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ISRAEL/geothermal fluids; BRINES; CRE- 
TACEOUS PERIOD; ISRAEL; SULFUR ISOTOPES 


30980 (INIS-mf-13912, pp. 109) Strontium isotopes in a 
Red Sea Core: Inferences for the Red Sea history during the 
last 400000 years. Stein, M. (Hebrew Univ., Jerusalem (israel)); 
Starinsky, A.; Almogi-Labin, A.; Goldstein, S.L.; Hemelben, C. Is- 
rael Geological Society, Jerusalem (Israel). Feb 1994. 1483p. 
(CONF-940293—: Israel Geological Society annual meeting 1994, 
Ginosar (Israel), 28 Feb - 2 mar 1994). In Israel Geological Society 
annual meeting 1994. Order Number DE94633511. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. RED SEA/isotope ratio; STRONTIUM 86; 
STRONTIUM 87 


30981 (INIS-mf—13912, pp. 111) The radon flux along the 
western rift fault at Enot Zugim: Evidence for geophysical 
control. Steinitz, G. (Ministry of Energy and _ infrastructure, 
Jerusalem (Israel). Geological Survey of Israel); Vulkan, U.; Assael, 
Y.; Yaffe, Y. Israel Geological Society, Jerusalem (Israel). Feb 
1994. 143p. (CONF-940293—: Israel Geological Society annual 
meeting 1994, Ginosar (Israel), 28 Feb - 2 mar 1994). In /srae/ Ge- 
ological Society annual meeting 1994. Order Number 
DE94633511. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ISRAEL/geophysical surveys; 
RADON 


ISRAEL; 


30982 (LA-12733-MS-Vol.1) Source document compilation: 
Los Alamos investigations related to the environment, engi- 
neering, geology, and hydrology, 1961-1990: Volume 1. 
Purtymun, W.D. (comp.). Los Alamos National Lab., NM (United 
States). Mar 1994. 351p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94010685. Source: OSTI; NTIS; GPO Dep. 

This document is a compilation of informal reports, letters, and 
memorandums regarding geologic and hydrologic studies and in- 
vestigations such as foundation investigations for structures, drilling 
or coring for environmental studies, development of water supply, 
or construction of test or observation wells for monitoring. Also 
included are replies requested for specific environmental, engineer- 
ing, geologic, and hydrologic problems. The purpose of this 
document is to preserve and make the original data available to the 
environmental studies that are now in progress at Los Alamos and 
provide a reference for and supplement the LAMS report “Records 
of Observation Wells, Test Holes, Test Wells, Supply Wells, 
Springs, and Surface water stations at Los Alamos: with Reference 
to the Geology and Hydrology,” which is in preparation. The infor- 
mal reports and memorandums are listed chronologically from 
December 1961 to January 1990. Item 208 is a descriptive history 
of the US Geological Survey's activities at Los Alamos from 1946 
through 1972. The history includes a list of published and unpub- 
lished reports that cover geology, hydrology, water supply, waste 
disposal, and environmental monitoring in the Los Alamos area. 


30983 (LA-12733-MS-Vol.2) Source document compilation: 
Les Alamos investigations related to the environment, engi 
neering, geology, and hydrology, 1961-1990: Volume 2. 
Purtymun, W.D. (comp.). Los Alamos National Lab., NM (United 
States). Mar 1994. 346p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94010686. Source: OSTI; NTIS; GPO Dep. 

This document is a compilation of informal reports, letters, and 
memorandums regarding geologic and hydrologic studies and in- 
vestigations such as foundation investigations for structures, drilling 
or coring for environmental studies, development of water supply, 
or construction of test or observation wells for monitoring. Also 
included are replies requested for specific environmental, engineer- 
ing, geologic, and hydrologic problems. The purpose of this 
document is to preserve and make the original data available to the 
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environmental studies that are now in progress at Los Alamos and 
provide a reference for and supplement the LAMS report “Records 
of Observation Wells, Test Holes, Test Wells, Supply Wells, 
Springs, and Surface water stations at Los Alamos: with Reference 
to the Geology and Hydrology,” which is in preparation. The infor- 
mal reports and memorandums are listed chronologically from 
December 1961 to January 1990. Item 208 is a descriptive history 
of the US Geological Survey's activities at Los Alamos from 1946 
through 1972. The history includes a list of published and unpub- 
lished reports that cover geology, hydrology, water supply, waste 
disposal, and environmental monitoring in the Los Alamos area. 


30984 (LA-UR-94-2524) Simulating a multispectral neutron 
logging instrument to map environmental contaminants. Fran- 
kle, S.C.; Conaway, J.G. Los Alamos National Lab., NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941102- 
10: Winter meeting of the American Nuclear Society, Washington, 
DC (United States), 13-18 Nov 1994). Order Number DE94016158. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. NEUTRON-GAMMA LOGGING/ 
computerized simulation; BOREHOLES; REMEDIAL ACTION; 
NEUTRON SPECTRA; MONTE CARLO METHOD 


30985 (LBL-35134) On the validity of a Fickian diffusion 
model for the spreading of liquid infiltration plumes in partially 
saturated heterogeneous media. Pruess, K. Lawrence Berkeley 
Lab., CA (United States). Jan 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States);Swiss National Cooperative for the 
Storage of Nuclear Waste, Baden (Switzerland). DOE Contract 
AC03-76SF00098. (CONF-940742-6: Computational methods in 
water resources, Heidelberg (Germany), 19-22 Jul 1994). Order 
Number DE94011352. Source: OSTI; NTIS; INIS; GPO Dep. 

Localized infiltration of aqueous and -non-aqueous phase liquids 
(NAPLs) occurs in many circumstances. Examples include leaky 
underground pipelines and storage tanks, landfill and disposal 
sites, and surface spills. Because of ever-present heterogeneities 
on different scales such infiltration plumes are expected to disperse 
transversally and longitudinally. This paper examines recent sug- 
gestions that liquid plumes are being dispersed from medium 
heterogeneities in a manner that is analogous to Fickian diffusion. 
Numerical simulation experiments on liquid infiltration in heteroge- 
neous media are performed to study the dispersive effects of 
small-scale heterogeneity. It is found that plume spreading indeed 
tends to be diffusive. Our results suggest that, as far as infiltration 
of liquids is concerned, broad classes of heterogeneous media be- 
have as dispersive media with locally homogeneous (albeit 
anisotropic) permeability. 


30986 (NAHRES-19, pp. 249-263) The “Gent” stacked filter 
unit (SFU) sampler for the collection of atmospheric aerosols 
in two size fractions: Description and instructions for installa- 
tion and use. Maenhaut, W. (Gent Univ., Gent (Belgium). Inst. for 
Nuclear Sciences); Francois, F.; Cafmeyer, J. International Atomic 
Energy Agency, Vienna (Austria). Section of Nutritional and Health- 
Related Environmental Studies. 1994. (CONF-9303296-: 1. 
research co-ordination meeting on applied research on air pollution 
using nuclear-related analytical techniques, Vienna (Austria), 30 
Mar - 2 apr 1993). in Applied research on air pollution using 
nuclear-related analytical techniques: Report on the first research 
co-ordination meeting held in Vienna, Austria, 30 March - 2 April 
1993. 278p. Order Number DE94633513. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report contains a description and general instructions for the 
installation and use of the “Gent” Stacked Filter Unit (SFU) PM10 
sampler. The sampler operates at a flow rate of 16 litres per min. It 
collects particulates which have an equivalent aerodynamic diame- 
ter (EAD) of less than 10 um in separate "coarse” (2-10 um EAD) 
and "fine” (<2 44m EAD) size fractions on two sequential 47 mm di- 
ameter Nuclepore filters. The discrimination against the >10 um 
EAD particles is accomplished by a PM10 pre-impaction stage up- 
stream of the stacked filter cassette. The air is drawn through the 
sampler by means of a diaphragm vacuum pump, which is en- 
closed in a special housing together with a needle valve, vacuum 


328 ERA Vol. 19, No. 11 


gauge, flow meter, volume meter, time switch (for interrupted sam- 
pling) and hour meter. A list of manufacturers of the various 
components of the sampler is also given. (author). 4 figs, 1 tab. 


30987 (NUREG/CR-6201) Compression and immersion 
tests and leaching of radionuclides, stable metals, and chelat- 
ing agents from cement-solidified decontamination waste 
collected from nuclear power stations. Akers, D.W. (EG and G 
Idaho, Inc., Idaho Falls, ID (United States)); Kraft, N.C.; Mandler, 
J.W. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Jun 1994. 225p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-2736). Source: OSTI; 
NTIS; INIS; GPO. 

A study was performed for the Nuclear Regulatory Commission 
(NRC) to evaluate structural stability and leachability of radionu- 
clides, stable metals, and chelating agents from cement-solidified 
decontamination ion-exchange resin wastes collected from seven 
commercial boiling water reactors and one pressurized water reac- 
tor. The decontamination methods used at the reactors were the 
Can-Decon, AP/Citrox, Dow NS-1, and LOMI processes. Samples 
of untreated resin waste and solidified waste forms were subjected 
to immersion and compressive strength testing. Some waste-form 
samples were leach-tested using simulated groundwaters and sim- 
ulated seawater for comparison with the deionized water tests that 
are normally performed to assess waste-form leachability. This re- 
port presents the results of these tests and assesses the effects of 
the various decontamination methods, waste form formulations, 
leachant chemical compositions, and pH of the leachant on the 
structural stability and leachability of the waste forms. Results indi- 
cate that releases from intact and degraded waste forms are 
similar and that the behavior of some radionuclides such as >>Fe, 
®°Co, and °°Te were similar. In addition, the leachability indexes 
are greater than 6.0, which meets the requirement in the NRC’s 
“Technical Position on Waste Form,” Revision 1. 


30988 (ORNL/TM-12809) The use of drilling by the U.S. 
Antarctic program. Wade, M.C.; Webb, J.W.; Hedberg, W.H. Oak 
Ridge National Lab., TN (United States). Aug 1994. 37p. Spon- 
sored by National Science Foundation, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94017744. Source: OSTI; NTIS; GPO Dep. 

This report on drilling in the Antarctic has been prepared by the 
U.S. National Science Foundation (NSF) to assist principal investi- 
gators and others in complying with the National Environmental 
Policy Act (NEPA) and the Antarctic Treaty of 1961. Implementing 
regulations for NEPA are spelled out in 40 CFR 1500-1508. Envi- 
ronmental protection under the Antarctic Treaty is addressed in the 
Protocol on Environmental Protection to the Antarctic Treaty (here- 
after referred to as the Protocol), which was adopted by 26 
countries in 1991. In the United States, responsibility for compliance 
with these requirements rests with the NSF Office of Polar Pro- 
grams (OPP), which manages the U.S. Antarctic Program (USAP). 
The USAP recognizes the potentially profound impacts that its 
presence and activities can have on the antarctic environment. In 
its extensive support of operations and research in Antarctica, the 
USAP uses all practical means to foster and maintain natural con- 
ditions while supporting scientific endeavors in a safe and healthful 
manner. Reducing human impacts on the antarctic environment is 
a major goal of the USAP. The USAP'’s operating philosophy is 
based on broad yet reasonable and practical assumptions concern- 
ing environmental protection. The USAP maintains three 
year-round stations on the continent to support scientific research. 
Research and associated support operations at these stations and 
camps sometimes involve drilling into ice, soil, or ocean sediments. 
In order to comply with NEPA and the Protocol, it is necessary for 
principal investigators and others to assess the environmental ef- 
fects of drilling. This report has been prepared to assist in this 
process by describing various drilling technologies currently avail- 
able for use in Antarctica, generally characterizing the potential 
environmental impacts associated with these drilling techniques, 
and identifying possible mitigation measures to reduce impacts. 


30989 (PNL-SA-24120) Real-time, in situ detection of °°Sr 
and 28U in soils via scintillating-fiber-sensor technology. 





Schilk, A.J.; Knopf, M.A.; Thompson, R.C.; Hubbard, C.W.; Abel, 
K.H.; Edwards, D.R.; Abraham, J.R. Pacific Northwest Lab., Rich- 
land, WA (United States). May 1994. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-940524—15: 8. symposium on radiation measurements and 
applications, Ann Arbor, MI (United States), 16-19 May 1994). Or- 
der Number DE94016987. Source: OSTI; NTIS; INIS; GPO Dep. 

A revolutionary sensor has been developed for observing the 
highly energetic beta particles that originate from the decay daugh- 
ters of 28U and °°Sr. This is accomplished through (1) constructing 
flat ribbons that are each composed of numerous square scintillat- 
ing fibers, (2) stacking these ribbons and coupling each bundled 
end to a photomultiplier tube, and (3) using custom-designed elec- 
tronic circuitry to measure both interlayer and intralayer coincident 
events. By observing the relative penetration depths of incident 
particles, this sensor is able to discriminate between the highly en- 
ergetic betas of interest and those of lower energy. After placing 
the sensor on the target surface and initiating data acquisition, one 
obtains in a few seconds to a few minutes an accurate indication 
of the contaminant activity per unit weight of material (in the upper- 
most millimeters) directly below the sensor. This combination of 
speed and efficiency allows rapid surface coverage in a relatively 
short period of time, thereby facilitating the timely removal of these 
contaminants. Laboratory evaluations of a prototype version of this 
sensor have indicated that contamination levels less than 5 pCi/g 
(1.8 x 10® Ba/kg) can be determined within a few minutes. 


30990 (RCM—01193) Effects of humic substances on the 
migration of radionuclides: Complexation of actinides with hu- 
mic substances. 4. progress report: Period covered: January 
1993 - June 1993. Czerwinski, K. (Technische Univ. Muenchen 
(Germany)); Buckau, G.; Scherbaum, F.; Kim, J.1.; Moulin, V.; De- 
cambox, P.; Moulin, C. Technische Univ. Muenchen, Garching 
(Germany). Inst. fuer Radiochemie. Sep 1993. 97p. Sponsored by 
Commission of the European Communities, Brussels (Belgium). 
Contract CEC FI2W-CT91-0083. Order Number DE94797754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this report a number of methodical developments are in 
progress. The effective ligand concentration is one of the important 
parameters for the evaluation of the metal ion complexation behav- 
iour of bulk polyelectrolytes like humic or fulvic acids. Studies by 
KUL and TUM show that the effective ligand concentration of hu- 
mic acid is related to the protonation of the ion exchanging groups. 
For a precise evaluation of the complexation reaction, however, a 
direct measurement of the effective ligand capacity under given ex- 
perimental conditions is neccessary. The humate complexation has 
been studied for pentavalent neptunium (UM), hexavalent uranium 
(TUM) and trivalent lanthanide ions (CEA, UM and KUL) under dif- 
ferent experimental conditions. The pH is varied between 3.0 and 
9.0, the ionic strength between 0.01 and 0.1 M with metal ion con- 
centrations between 10-19 and 10-5 mol/L. Competition of Al, 
[Co(NH3)6]>*, Ca2*, Cu*+, Fe*+ and Na* on the Eu humate inter- 
action is investigated by KUL. CEA-FAR has studied the influence 
of temperature on the Dy(IIl) humate complexation as well as the 
Dy(Ill) complexation with EDTA for the purpose of comparison. 
Studies by KUL on the influence of different competing ligands 
show that in such a ternary system (metal ion, humic acid and 
competing ligand) mixed complexes are generated. (orig.) 


30991 (SAND-93-0089) Second performance assessment 
iteration of the Greater Confinement Disposal facility at the 
Nevada Test Site. Baer, T.A. (GRAM, Inc., Albuquerque, NM 
(United States)); Emery, J.N.; Price, L.L.; Olague, N.E. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Apr 1994. 190p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94016147. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Greater Confinement Disposal (GCD) facility was estab- 
lished in Area 5 at the Nevada Test Site for containment of waste 
inappropriate for shallow land burial. Some transuranic (TRU) 
waste has been disposed of at the GCD facility, and compliance of 
this disposal system with EPA regulation 40 CFR 191 must be 
evaluated. We have adopted an iterative approach in which perfor- 
mance assessment results guide site data collection, which in turn 
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influences the parameters and models used in performance as- 
sessment. The first iteration was based upon readily available data, 
and indicated that the GCD facility would likely comply with 40 
CFR 191 and that the downward flux of water through the vadose 
zone (recharge) had a major influence on the results. Very large 
recharge rates, such as might occur under a cooler, wetter climate, 
could result in noncompliance. A project was initiated to study 
recharge in Area 5 by use of three environmental tracers. The 
recharge rate is so small that the nearest groundwater aquifer will 
not be contaminated in less than 10,000 years. Thus upward liquid 
diffusion of radionuclides remained as the sole release pathway. 
This second assessment iteration refined the upward pathway 
models and updated the parameter distributions based upon new 
site information. A new plant uptake model was introduced to the 
upward diffusion pathway; adsorption and erosion were also incor- 
porated into the model. Several modifications were also made to 
the gas phase radon transport model. Plutonium solubility and 
sorption coefficient distributions were changed based upon new in- 
formation, and on-site measurements were used to update the 
moisture content distributions. The results of the assessment using 
these models indicate that the GCD facility is likely to comply with 
all sections of 40 CFR 191 under undisturbed conditions. 


30992 (SAND—94-0715C) Field measurements of soil air 
permeability at the Chemical Waste Landfill. Phelan, J.M. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941124—1: 33. Hanford sympo- 
sium on health and the environment: symposium on. in-situ 
remediation—scientific basis for current and future technologies, 
Richland, WA (United States), 7-11 Nov 1994). Order Number 
DE94007739. Source: OSTI; NTIS; GPO Dep. 

The disposal of liquid organic solvents in unlined pits at the San- 
dia National Laboratories Chemical Waste Landfill (CWL) has 
created an organic solvent vapor plume in the subsurface soils. 
The groundwater, at a depth of 485 feet below ground surface, 
shows contamination by the vapor plume. The primary strategy to 
remove the volatile organic constituents from the soil include meth- 
ods based on vacuum vapor extraction technologies. These 
technologies utilize the physical process of inducing air flow 
through the soils, into an extraction well, and to the surface for col- 
lection and/or treatment. The ability of the soils to be ventilated by 
a vacuum vapor extraction system is primarily dependent on the 
permeability of the soil. However, soil stratigraphic layers can have 
different permeabilities due to the differences in soil texture (per- 
centages of sand, silt, and clay) and soil structure (bulk density 
and pore size distribution). These differences can create local soil 
horizons that are preferentially ventilated. The less ventilated zones 
will prolong the removal of vapor phase contaminants. This will in- 
crease the time needed to reach the remediation cleanup levels. 
Air permeability estimates at sequential depth horizons would pro- 
vide valuable design input for segmented well screen completion 
zones that may improve removal efficiency of vacuum vapor 
extraction systems. Soil permeability characterization can be ac- 
complished in many ways including laboratory tests, field scale 
tests, and reference to analogous soil texture properties. The work 
presented here represents an evaluation of soil permeability test 
methods at selected locations of the CWL. 


30993 (SAND-94-0716C) Thermal enhanced vapor extrac- 
tion systems: Design, application and performance prediction 
including contaminant behavior. Phelan, J.M.; Webb, S.W. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941124—2: 33. Hanford sympo- 
sium on health and the environment: symposium on in-situ 
remediation—scientific basis for current and future technologies, 
Richland, WA (United States), 7-11 Nov 1994). Order Number 
DE94008615. Source: OSTI; NTIS; INIS; GPO Dep. 

Soil heating technologies have been proposed as a method to 
accelerate contaminant removal from subsurface soils. These 
methods include the use of hot air, steam, conductive heaters, in- 
situ resistive heating and in-situ radiofrequency heating (Buettner 
et.al, EPA, Dev et.al., Heath et.al.). Criteria for selection of a par- 
ticular soil heating technology is a complex function of contaminant 
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and soil properties, and efficiency in energy delivery and contami- 
nant removal technologies. The work presented here seeks to 
expand the understanding of the interactions of subsurface water, 
contaminant, heat and vacuum extraction through model predic- 
tions and field data collection. Field demonstration will involve the 
combination of two soil heating technologies (resistive and dielec- 
tric) with a vacuum vapor extraction system and will occur during 
the summer of 1994. 


30994 (SKB-TR-94-03) Reassessment of seismic reflection 
data from the Finnsjoen study site and prospectives for future 
surveys. Cosma, C. (Vibrometric Oy, Helsinki (Finland)); Juhlin, 
C.; Olsson, Olle. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Feb 1994. 123p. Order Number 
DE94636302. Source: OSTI; NTIS; INIS. 

Reprocessing of data from the seismic reflection survey per- 
formed at Finnsjoen in 1987 show that reflection seismics is a 
viable technique for mapping fracture zones in crystalline rock. Ap- 
plication of state of the art processing algorithms clearly image a 
gently dipping fracture zone located in the depth interval 200-400 
m. In addition, several other reflectors were imaged in the repro- 
cessed section, both gently and steeply dipping ones. Correlations 
with borehole data indicate that the origin of these reflections are 
also fractures zones. The data acquisition procedures used at the 
Finnsjoen survey were basically sound and could, with minor modi- 
fications, be applied at other sites. The results indicate that both 
sources and receivers in future surveys should be placed in bore- 
holes a few meter below the ground surface. 30 refs. 


30995 (UCRL-ID—115645) Tracing ground water movement 
in the Eastern Livermore Valley, Alameda County, California, 
using stable isotopes, major ion chemistry, and a line source 
model. Rees, G.R. IV. Lawrence Livermore National Lab., CA 
(United States). Aug 1994. 122p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94017295. Source: OSTI; NTIS; GPO Dep. 

Water from the Sierra Nevada Mountains was released into an 
arroyo in the Eastern Livermore Valley. Most of this imported water 
is believed to have recharged the ground water near Lawrence Liv- 
ermore National Laboratory (LLNL). The movement of ground 
water was monitored by the use of isotopic analyses. Chemically 
distinct water types were discovered. A computer ground water 
model, which uses line sources to simulate recharge from the wa- 
tershed indicates the direction and velocity of water flows. This 
model, when used to simulate artificial recharge, indicates the 
recharge could have changed the ground water flow direction near 
LLNL in a direction supported by the distribution of isotopically light 
ground water under LLNL. 


30996 (UCRL-ID-117452) Seismic Hazard Characterization 
at the DOE Savannah River Site (SRS): Status report. Savy, 
J.B. Lawrence Livermore National Lab., CA (United States). 24 Jun 
1994. 199p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94017298. Source: OSTI; NTIS; GPO Dep. 

The purpose of the Seismic Hazard Characterization project for 
the Savannah River Site (SRS-SHC) is to develop estimates of the 
seismic hazard for several locations within the SRS. Given the dif- 
ferences in the geology and geotechnical characteristics at each 
location, the estimates of the seismic hazard are to allow for the 
specific local conditions at each site. Characterization of seismic 
hazard is a critical factor for the design of new facilities as well as 
for the review and potential retrofit of existing facilities at SRS. The 
scope of the SRS seismic hazard characterization reported in this 
document is limited to the Probabilistic Seismic Hazard Analysis 
(PSHA). The goal of the project is to provide seismic hazard esti- 
mates based on a state-of-the-art method which is consistent with 
developments and findings of several ongoing studies which are 


deemed to bring improvements in the state of the seismic hazard 
analyses. 


30997 (UCRL-ID-117759) Transuranic radionuclides dis- 
persed into the environment at accident sites, a bibliography. 
Stoker, A.C. (and others); Noshkin, V.E.; Wong, K.M. Lawrence 
Livermore National Lab., CA (United States). Jul 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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W-7405-ENG-48. Order Number DE94017488. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of this project was to compile a bibliography of ref- 
erences containing environmental transuranic radionuclide data. 
The authors intent was to identify those parameters affecting 
transuranic radionuclide transport that may be generic and those 
that may be dependent on chemical form and/or environmental 
conditions. An understanding of the unique characteristics and 
similarities between source terms and environmental conditions rel- 
ative to transuranic radionuclide transport and cycling will provide 
the ability to assess and predict the long term impact on man and 
the environment. An additional goal of the literature review, was to 
extract the ranges of environmental transuranic radionuclide data 
from the identified references for inclusion in a data base. Related 
to source term, these ranges of data can be used to calculate the 
dose to man from the radionuclides, and to perform uncertainty 
analyses on these dose assessments. 


30998 (WHC-SA-2393) Laboratory and field evaluation of 
the gas treatment approach for insitu remediation of 
chromate-contaminated soils. Thornton, E.C.; Jackson, R.L. 
Westinghouse Hanford Co., Richland, WA (United States). Apr 
1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-941124—5: 33. 
Hanford symposium on health and the environment: symposium on 
in-situ remediation-scientific basis for current and future technolo- 
gies, Richland, WA (United States), 7-11 Nov 1994). Order Number 
DE94014118. Source: OSTI; NTIS; INIS; GPO Dep. 

Laboratory scale soil treatment tests have been conducted as 
part of an effort to develop and implement an in situ chemical 
treatment approach to the remediation of chromate-contaminated 
soils through the use of reactive gases. These tests involved three 
different soil samples that were contaminated with Cr(Vl) at the 
200 ppM level. Treatment of the contaminated soils was performed 
by passing 100 ppM and 2000 ppM concentrations of hydrogen 
sulfide in nitrogen through soil columns until a S:Cr mole ratio of 
10:1 was achieved. The treated soils were then leached with 
groundwater or deionized water and analyzed to assess the extent 
of chromium immobilization. Test results indicate >90% immobiliza- 
tion of chromium and demonstrate that the treatment process is 
irreversible. Ongoing developmental efforts are being directed 
towards the demonstration and evaluation of the gas treatment ap- 
proach in a field test at a chromate-contaminated site. Major 
planned activities associated with this demonstration include labo- 
ratory testing of waste site soil samples, design of the treatment 
system and injection/extraction well network, geotechnical and geo- 
chemical characterization of the test site, and identification and 
resolution of regulatory and safety requirements. 


30999 (WHC-SD-EN-TI-220) 100-B area technical baseline 
report. Carpenter, R.W. Westinghouse Hanford Co., Richland, WA 
(United States). [1994]. 297p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE94018110. Source: OSTI; NTIS; INIS; GPO Dep. 

This document supports the environmental remediation effort of 
the 100-B Area by providing remediation planners with key data 
that characterize the 100-B and 100-C Reactor sites. It provides 
operational histories of the 100-B and 100-C Reactors and each of 
their associated liquid and solid waste sites. 


31000 (WINCO-1208) Vacuum vapor and passive cryo- 
genic vapor extraction technology comparative field test for 
subsurface soil vapor sampling. Motes, B.G.; Bird, S.K.; Sense, 
R.R. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). May 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94015533. Source: OSTI; NTIS; GPO Dep. 

This document investigates two methods of sampling subsurface 
vapors. The methods discussed are Vacuum/Vapor extraction sys- 
tem and Passive Cryogenic Vapor Extraction system. This report 
gives an overview of both technologies and outlines the preliminary 
tests of the two technologies. 
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Refer also to citation(s) 29162, 29340, 29369, 29440, 29536, 
29537, 29539, 29919, 29920, 29921, 29922, 29923, 29929, 29931, 
30164, 30419, 30846, 30849, 30869, 30897, 30913, 30914, 30915, 
30943, 30953, 30977, 30997, 31027, 31032, 31211, 31213, 31986 


31001 (BNWL-CC-—1460) Mew Washington State water qual- 
ity standards. Corley, J.P.; Selby, J.M. Pacific Northwest Lab., 
Richland, WA (United States). 18 Dec 1967. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94016985. Source: OSTI; NTIS; 
GPO Dep. 

The temperature standard of the new regulation, although less 
restrictive than previously proposed, continues to be one with 
which Hanford may find compliance difficult. The degree of restric- 
tion will depend both on natural river conditions and the methods 
of enforcement. Other specific standards are not apt to be restrict- 
ing in the near future, but will necessitate further study and 
probably increased routine surveillance. One general requirement, 
which stipulates that “all known, available and reasonable methods 
of treatment” it must be pursued before approval is granted for a 
dilution zone, may present difficulties. No guidelines are given for 
“reasonable”, yet an adequate dilution zone is mandatory for Han- 
ford reactor effluents to comply with the regulation. 


31002 (BNWL-CC—2030) Columbia River temperatures. 
Foster, R.F. Pacific Northwest Lab., Richland, WA (United States). 
17 Feb 1969. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94017000. Source: OSTI; NTIS; GPO Dep. 

This document covers temperature measurement of the 


Columbia River and also contains the visual aids for the Columbia 
River Studies for the fiscal year 1969 midyear budget review. 


31003 (BNWL-CC—2070) Columbia River Thermal Effects 
Study: Quarterly progress report, January—March 1969. Foster, 
R.F.; Nakatani, R.E. (eds.). Pacific Northwest Lab., Richland, WA 
(United States). 31 Mar 1969. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94017003. Source: OSTI; NTIS; GPO Dep. 

The Columbia River Thermal Effects Study is an interagency 
study being carried out jointly by the Atomic Energy Commission, 
the Federal Water Pollution Control Administration, and the Bureau 
of Commercial Fisheries. Leadership for the study as a whole has 
been assigned to the Northwest Region of the FWPCA. By agree- 
ment among the participating agencies, a brief progress report on 
each project of the study is to be provided each quarter to the FW- 
PCA on a standardized format. The FWPCA consolidates the 
submissions from all contributors and reissues the combined report 
to the participating agencies and to the Technical Advisory Commit- 
tee. This report documents the submissions by Battelle-Northwest 
staff members to the progress report for the first quarter of 1969. It 
is expected that the AEC will transmit the submissions by the indi- 
vidual authors to the FWPCA, and that FWPCA will reproduce 
them in their consolidated report. 


31004 (DOE/BP/00467-2) Effects of acclimation on the sur- 
vival of spring chinook salmon: Annual report, June 1, 
1993—May 31, 1994. Appleby, A.; Anderson, T. Washington Dept. 
of Fish and Wildlife, Olympia, WA (United States). May 1994. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al79-89BP00467. Order Number DE94015996. Source: 
OSTI; NTIS; GPO Dep. 

Many hatcheries, particularly those, raising spring and summer 
chinook yearlings, are supplied with groundwater from wells or 
springs. Generally the smolts are released from rearing ponds 
supplied with groundwater directly into a tributary of ambient tem- 
perature surface water. Often the groundwater supply is relatively 
constant in temperature while the receiving water displays, signifi- 
cant temperature variation. It is speculated that prerelease 
exposure to the varying temperature regime and the chemical 
characteristics of the ambient receiving water could enhance post- 
release survival, possibly through improved smoltification. Thus the 
potential for improved survival of smolts exposed to ambient river 
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water before release has been shown experimentally and, circum- 
stantially, through field application. No definitive research has been 
done for spring or summer chinook or steelhead. This project was 
designed to conduct acclimation experiments using spring chinook 
yearlings to determine if the experimental treatment will result in in- 


creased survival. This report covers work conducted from June 1, 
1993 to May 31, 1994. 


31005 (DOE/ER-0619P) Ocean Margins Programs, Phase | 
research summaries. Verity, P. (ed.). USDOE Office of Energy 
Research, Washington, DC (United States). Aug 1994. 144p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94018006. Source: OSTI; NTIS; GPO Dep. 

During FY 1992, the DOE restructured its regional coastal-ocean 
programs into a new Ocean Margins Program (OMP), to: Quantity 
the ecological and biogeochemical processes and mechanisms that 
affect the cycling, flux, and storage of carbon and other biogenic 
elements at the land/ocean interface; Define ocean-margin sources 
and sinks in global biogeochemical cycles, and; Determine whether 
continental shelves are quantitatively significant in removing carbon 
dioxide from the atmosphere and isolating it via burial in sediments 
or export to the interior ocean. Currently, the DOE Ocean Margins 
Program supports more than 70 principal and co-principal investi- 
gators, spanning more than 30 academic institutions. Research 
funded by the OMP amounted to about $6.9M in FY 1994. This 
document is a collection of abstracts summarizing the component 
projects of Phase | of the OMP. This phase included both research 
and technology development, and comprised projects of both two 
and three years duration. The attached abstracts describe the 
goals, methods, measurement scales, strengths and limitations, 
and status of each project, and level of support. Keywords are 
provided to index the various projects. The names, addresses, affil- 
iations, and major areas of expertise of the investigators are 
provided in appendices. 


31006 § (DOE/EW/53023-T5, pp. 91-102) Natural and active 
chemical remediation of toxic metals and radionuclides in the 
aquatic environment. McPherson, G.; Pintauro, P.; O’Connor, S.; 
Zhang, J.; Gonzales, R.; Flowers, G. Tulane Univ., New Orleans, 
LA (United States). Center for Bioenvironmental Research; Xavier 
Univ. of Louisiana, New Orleans, LA (United States). [1993]. In 
Hazardous materials in aquatic environments of the Mississippi 
River Basin: Annual technical report, 30 December 1992-29 De- 
cember 1993. 175p. Order Number DE94010677. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The focus of this research is the non-biological, chemical 
remediation of toxic heavy metals and radionuclides in aquatic en- 
vironments. This Tulane/Xavier group includes researchers from 
Chemistry, Chemical Engineering, and Geology. Active methods 
using novel zeolites and ion exchange membranes are currently 
being evaluated for use in removing heavy metals from natural wa- 
ters. In addition, field and laboratory studies of metal ion exchange 
reactions and competitive, heavy metal adsorption on clay sub- 
strates are underway to determine sediment metal sequestering 


capacity. A summary of progress to date and future work is pre- 
sented. 


31007 (DOE/EW/53023-T5, pp. 115-126) A pilot study of 
the applicability of polarography to exposure and bioremedia- 
tion problems in aquatic systems. Bundy, K. Tulane Univ., New 
Orleans, LA (United States). Center for Bioenvironmental Re- 
search; Xavier Univ. of Louisiana, New Orleans, LA (United 
States). [1993]. In Hazardous materials in aquatic environments of 
the Mississippi River Basin: Annual technical report, 30 December 
1992-29 December 1993. 175p. Order Number DE94010677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This project has demonstrated the feasibility of using polaro- 
graphic techniques to study pollution in Louisiana waters and has 
developed methodology for this purpose. Water and sediment sam- 
ples from Devil’s Swamp have been fractionated and analyzed for 
heavy metal concentration using differential pulse polarography. 
Lead has been found to be quite inhomogeneously distributed in 
the environment, with much higher concentrations being found in 
sediments and in suspended particulate form in the water, as op- 
posed to being chemically dissolved in the aqueous phase. A 
laboratory study is planned in which an animal model will be used 
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in controlled experiments to investigate internal organ uptake of 
heavy metals. The research proposed for next year includes collab- 
orative efforts with two of the cluster groups involved with the DOE/ 
EM project. 


31008 (DOE/EW/53023-T5, pp. 150-152) Asymmetric PVDF 
pervaporation membranes for the removal of organic contami- 
nants from waste water. Pintauro, P.; Taravella, J. Tulane Univ., 
New Orleans, LA (United States). Center for Bioenvironmental Re- 
search; Xavier Univ. of Louisiana, New Orleans, LA (United 
States). [1993]. In Hazardous materiais in aquatic environments of 
the Mississippi River Basin: Annual technical report, 30 December 
1992-29 December 1993. 175p. Order Number DE94010677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Polyvinylidene fluoride (PVDF) pervaporation membranes have 
been fabricated using a new technique which combines controlled 
solvent evaporation with precipitant (H2O) vapor adsorption. The 
membrane exhibits an unusual asymmetric structure with a dense 
layer at the membrane/casting surface interface and a microporous 
layer at the membrane/air interface. Due to the hydrophobic nature 
and chemical stability of PVDF polymer, these membranes are ide- 
ally suited for the pervaporation separation of organics (e.g., 
benzene, toluene, xylene, chloroform, ethyl acetate, and alcohol) 
from dilute aqueous solutions. 


31009 (EUR-14927, pp. 233-251) Transfer processes and 
modelling of plutonium species and gamma emitters in the 
Scheidt Estuary. Duursma, E.K. (Delta Inst. for Hydrobiological 
Research, Yerseke (Netheriands)); Heip, C.; Martin, J.M.; Mouchel, 
J.M.; Thomas, A.J.; Wollast, R.; Zhang Hao; Eisma, D.; Kalf, J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6-191. In Radiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Radioactive contamination at low levels, of the main European 
rivers Rhone, Meuse and Scheltt, may be due to two or three spe- 
cific sources additional to fallout of radionuclides. In the case of the 
Schekit, besides the systematic seaward increase of plutonium 
concentrations in the sediments indicating a marine source of this 
element, *°®Pu distribution in the Western Scheldt estuary altered 
by additional inputs in the estuary itself. The study of the distribu- 
tion of Co-60 allowed the identification of the area where the 
highest contamination by nuclear power plants effluents occurs. 
(R.P.) 11 figs. 


31010 (EUR-14927, pp. 253-268) Studies of the geochemi- 
cal behaviour of artificial and natural radionuclides in coastal 
waters. Pentreath, R.J. (Ministry of Agriculture, Fisheries and 
Food, Conway (United Kingdom). Fisheries Lab.). Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi6-200. in Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The main objective of the project was to obtain a detailed under- 
Standing of the interactions of a variety of radionuclides with 
suspended and settled sediments in coastal waters so that the 
long term behaviour and distribution of certain long-lived radionu- 
clides could be predicted under varying environmental conditions. 
The detailed behaviour and distributions of natural and artificial 
radionuclides in marine sediments were determined and the chemi- 
cal, biological and physical processes controlling the distributions 
have been investigated. (R.P.) 32 refs., 6 figs. 


31011 (EUR-14927, pp. 269-282) Artifical radionuclides 
transfer form the Rhone Delta to the Mediterranean. Martin, 
J.M. (Ecole Normale Superieure, 75 - Paris (France). Inst. de Bio- 
geochimie Marine). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-234. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 
Also published in DE, FR. 


The Rhone river suspended matter (SM) represents one of the 
major source of material to the Gulf of Lion. In order to specify the 
actual significance of the Rhone river to the central Mediterranean 
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Sea, it is necessary to understand how the Rhone river SM with its 
associated radionuclides behaves during estuarine mixing. The 
aims of this project are to carry out a regular survey of the Rhone 
river discharge of artificial radionuclides, and to assess their distri- 
butions between the dissolved and particulate phases at the river/ 
sea water interface. (R.P.) 16 refs., 6 figs., 1 tab. 


31012 (EUR-14927, pp. 283-329) Modelling the transport of 
radionuclides through the freshwater environment. Hilton, J. 
(National Environmental Research Center, Las Vegas, NV (United 
States)); Galvao, J.P.; Cremers, A.; Foulquier; Pieri, J.; Belli, M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi7-008. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The main objectives of the project are to identify areas where 
the present generation of models are breaking down, and to im- 
prove the fundamental knowledge in these areas so that more 
easily transportable (generic) models can be developed. Prelimi- 
nary studies on the importance of bacteria in the food chain have 
also been included. Several areas of model limitation have been 
identified and potential causes have been hypothesized. Steady 
progress is being made towards the verification of these hypothe- 
ses and the ultimate goal of a generic model of radionuclide 
transport in the aquatic environment. Objectives and results of the 
nine contributions of the project for the reporting period are dis- 
cussed. (R.P.) 13 refs., 6 figs., 8 tabs. 


31013 (EUR-14927, pp. 331-345) Radioecology of 
transuranics in the marine environment. Mitchell, P.|. (University 
Coll. Dublin (United Kingdom)); Iranzo, E.; Guegueniat, P. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi7-042. In Adiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The overall objective of this project is to improve and refine the 
understanding of the behaviour of plutonium, americium and other 
long-lived radionuclides in the marine environment. The study em- 
braces five distinct marine zones, namely, the irish Sea, The 
Channel and the Seine Estuary, the Almanzora river bed/mouth 
and adjacent shelf, the Gulf of Taranto and the Ligurian Sea. The 
objectives and results of the four contributions to the project for the 
reporting period are presented. (R.P.) 8 refs., 2 figs., 1 tab. 


31014 (EUR-14927, pp. 347-358) Behaviour of polonium- 
210 and lead-210 in European marine environments: 
Application of bioindicators. Koester, H.W. (Rijksinstituut voor de 
Volksgezondheid, Bilthoven (Netherlands)); Guegueniat, P.; Gal- 
vao, J.P. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi7-006. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The study has the general aim to obtain insight into the effects 
of non-nuclear industries (e.g., phosphorus industry) releasing nat- 
ural radionuclides into coastal waters on the activity levels and 
distribution of Po-210 and Pb-210 in abiotic components and 
bioindicators, both in estuaries and in nearby coastal waters. The 
obtained insights are applied to the development of a model to 
predict Po-210 and Pb-210 distribution and levels. The study en- 
compasses the Westerschelde estuary in the Netherlands, the 
Seine estuary in France and the Tagus estuary in Portugal. The 
objectives and results of the four contributions to the project for the 
reporting period are presented. (R.P.) 5 refs., 3 figs., 5 tabs. 


31015 (HW-39347) Temperature of the Columbia River be- 
tween Priest Rapids, Washington and Umatilla, Oregon. 
Rostenbach, R.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 5 Oct 1955. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94016945. Source: 
OSTI; NTIS; GPO Dep. 

This report brings together certain temperature information of the 
Columbia River which is related to the Hanford plant of the United 





States Atomic Energy Commission. The temperature of the 
Columbia River is important for a number of reasons including the 
possible effect on aquatic life especially the habitat for salmon and 
the supply of cooling water for the Hanford reactors. Since the 
heated cooling waters from these atomic reactors are returned to 
the Columbia River without substantial cooling, the re suiting river 
water temperature increase is monitored. Climatic conditions influ- 
ence greatly the temperature and flow of the river. Of these, the 
solar heating effects are very important. In this review the flow and 
temperature of both the Columbia and Snake Rivers are consid- 
ered. 


31016 (HW-57671) Generalized river model tests with 
heated effluent at Bonneville Hydraulics Laboratory. Corley, 
J.P. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 15 Oct 1958. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE94016997. Source: OSTI; NTIS; 
GPO Dep. 

The distribution of the heated effluents discharged by Hanford 
reactors to the Columbia River has been a matter of interest since 
the early design stage of the first reactors. The pattern of this dis- 
tribution is a major factor in determining the extent to which a 
downstream reactor is affected by those upstream, as well as the 
localized effects on the ecology of the river. Pollutional characteris- 
tics of the effluents are three - heat load (or temperature increase), 
chemical contents and radioactivity. The latter has received the 
greatest attention in connection with potential personnel exposure 
and effects on river biota; it has been assumed however, and gen- 
erally confirmed by sampling that the measure of distribution of any 
one of these characteristics in the saw an for the others. Observed 
distributions of radioactivity for various river and reactor flow rates 
are documented. Unfortunately, any extrapolation of those ob- 
served distributions to altered flow conditions of river regimes is of 
questionable validity. Mathematical models of the problem have 
been formulated but have been of little value due to the necessity 
of measuring certain parameters under the conditions for which a 
solution is desired. Even so, calculated distributions provide only 
general patterns and would not be expected to provide quantitative 
data where local disturbances intervene as is the case at the reac- 
tor intakes and around many of the river islands, The desirability, 
or even necessity, of using a river scale model for investigations of 
potential flow and river conditions has been discussed a number of 
times in the past several years, particularly in connection with es- 
tablishing a minimum acceptable river flow for dilution of Hanford 
effluents. The necessary funds have not been available, however 


31017 (HW-60442-RD) Historical record of data on flood 
control. Kramer, H.A. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 19 May 1959. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94016991. Source: 
OSTI; NTIS; GPO Dep. 

Last year (1948) during the flood period the flow at Grand 
Coulee fluctuated widely. 2 PM, June 8, 543000 c.f.s.; 4 AM, June 
9, 568000 c.f s.; 2 PM, June 9, 543000 c.f.s.; 2 AM, June 10, 
573000 c.f.s. A total instantaneous fluctuations of 37,500 c.f.s. was 
reported. Now there is installed a new control. This control can 
keep downstream variation within 500 c.f.s. By lowering the lake 
level prior to the crest period, the drum gates could be used as 
flood control (1948 high water basis) the drum gate control plus the 
water turbine discharge (if the lake level had been reduced) could 
have dropped the crest at Richland three feet. a. Drop in crest at 
Richland one foot: Electrical loss nominal, b. Drop in crest at Rich- 
land two feet: Electrical loss 1 megawatt/foot for six generators. 
Loss Max possible 13,310 KW each generator, 79,860 KW total (7 
days). Capacity 1,170,000 KW Max Loss 6.8% for 7 days to 10 
days. c. Drop in crest at Richland three feet: Electrical loss 1 
megawatt/foot for 6 generators Max possible 30,100 KW each gen- 
erator 180,600 KW total 8 days. Capacity 1,170,000 KW Maximum 
loss 15.4% for 8 to 12 days. Actual loss, we believe is much less: 
For an eleven foot drop actual capacity dropped from 1,170,000 
KW to 1,137,000 KW during the present winter. Contacts were re- 
established with Grand Coulee Control Engineers with whom we 
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had dealt in the 1948 flood. We indicated to Grand Coulee Man- 
agement, Mr. Bates, Mr. Newberry, etc., that careless control and 
lack of cooperation between Coulee and Hanford could be harmful 
and at times disastrous. 


31018 (HW-72433) A compilation of water temperatures 
near Grand Coulee Dam and in environs of Lake Roosevelt. 
Kramer, H.A. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 31 Jan 1962. 60p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO01830. Order Number DE94016998. Source: OSTI; NTIS; 
GPO Dep. 

This tabulation of data collected since 1952 by the author was 
made in response to a request by the Atomic Energy Commission. 
It is understood it is to be transmitted to the Bureau of Reclamation 
for their information. The data are to afford basic information to 
support the Bureau's decision in regard to a third power house at 
Grand Coulee Dam. 


31019 (IC—94/79) A theory for the El Nino. Choudhury, A.M. 
International Centre for Theoretical Physics, Trieste (Italy). Apr 
1994. 10p. Order Number DES94633859. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The onset of El Nino is characterized by the incursion of warm 
water along the coasts of some South American countries specially 
Peru immediately after Christmas at an interval of 2-10 years. The 
upwelling of nutrient cold water stops and as a result fish and birds 
disappear resulting in an immense economic loss to these coun- 
tries. The El Nino has also its impact on the global weather in 
general and specially on the monsoons. A theory in which the cold 
Humboldt current having the appropriate velocity plays the pivotal 
role in setting on and off the El Nino phenomenon has been devel- 
oped in this paper. (author). 10 refs, 5 figs. 


31020 (1C-94/114) Modeling of the acoustic propagation in 
sea water, considering the interactions with the anelastic sedi- 
ments. Costa, G. (Trieste Univ., Trieste (Italy). Ist. di Geodesia); 
Panza, G.F. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1994. 7p. Grant 92.01445.02; 93.01409.02; 
93.01880.CT12. Order Number DE94633858. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The study of sound propagation in water permits to monitor the 
average variations of density over large areas and with continuity, 
without perturbing the system. For many methods of synthetic 
modeling of the acoustic signal, the treatment of the discontinuity 
sediments-liquid is troublesome. The multimodal technique allows 
an easy treatment of this discontinuity and therefore the algorithms 
and related computer codes normally used in seismology are ex- 
tended here to the construction of complete time series at relatively 
high frequencies(100-200Hz). The method, which can handle strati- 
fied liquid and solid parts of the structure, allows the estimation of 
the values of physical parameters of the sea water and the study 
of the effect of mechanical properties of the anelastic marine sedi- 
ments on sound propagation in the sea. 10 refs, 8 figs. 


31021 = (INIS-BR-3394) Determination of 7° Ra and 7 Ra 
in mineral spring waters of the Aguas da Prata region. Oliveira, 
J. de. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1993. 85p. (in Portuguese). Order Number 
DE94636309. Source: OSTI; NTIS (US Sales Only); INIS. 

Concentration levels of 7 Ra and 228 Ra have been analysed 
in most of the mineral spring waters available in the Aguas da 
Prata region. The 6 Ra and “°° Ra were determined by coprecipi- 
tation with barium sulphate. The 22 Ra was determined by gross 
alpha counting of the Ba(Ra)SO, precipitate. The determination of 
228 Ra was done by measuring the gross beta activity of the same 
precipitate. Both measurements were carried out in a low back- 
ground gas flow proportional counter. Dose calculations were 
performed in order to evaluate the relative importance of such ra- 
dionuclides to the radiation exposure due to the ingestion of these 
waters. Based upon measured concentrations, committed effective 
doses up to 5.5 x 10-' mSw/y and 1.0 x 10-2 mSv/y were ob- 
served for 2° Ra and 28 Ra, respectively. These results show that 
226 Ra is the main contributor to radiation exposure. (author). 
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31022 (PNL—9000-Pt.3, pp. 65-68) Improved parameteriza- 
tion for deep convection processes in ocean general 
circulation models. Paluszkiewicz, T.; Romea, R.D.; Skyllingstad, 
E.D.; Denbo, D.W.; Hibler, L.F.; Strauss, K. Pacific Northwest Lab.., 
Richland, WA (United States). May 1994. In Pacific Northwest 
Laboratory annual report for 1993 to the DOE Office of Energy Re- 
search: Part 3: Atmospheric and climate research. 104p. Order 
Number DE94014041. Source: OSTI; NTIS; GPO Dep. 

A one-dimensional penetrative plume model was constructed to 
parameterize the process of deep convection in ocean general cir- 
culation models (OGCMs). In conjunction with the development of 
the parameterization, the Modular Ocean Model (MOM) 
(Pacanowski et al. 1991) and the Parallel Ocean Climate Model 
(POCM) (Semtner and Chervin 1988) were configured for the 
Nordic Seas and the process of preconditioning was simulated to 
develop a suitable test bed for the parameterization. The research 
in FY 1994 will complete the incorporation of the parameterization 
in the OGCM. Sensitivity tests will be performed to determine 
whether the present method of using a restoring boundary condi- 
tion on temperature and salinity will suffice for climate studies or 
whether full thermodynamic fluxes will be required to trigger deep 
convection. The parameterization will be tested for event scales of 
order years. We will also test the parameterization on longer time 
scales by collaborating with the Computer Hardware, Advanced 
Mathematics, and Model Physics Program (CHAMMP) investiga- 
tors at the Los Alamos National Laboratory doing decadal length 
simulations. The ultimate goal of FY 1994 is to incorporate the im- 
proved physics into an OGCM that could be used in global climate 
research and, consequently, improve the deep water production 
process important to the carbon cycle and climate modeling. 


31023 (PNL-9988) Ecological evaluation of proposed 
dredged material from Bulls Head Channel (lower Suisun Bay). 
Kohn, N.P. (Battelle/Marine Sciences Lab., Sequim, WA (United 
States)); White, P.J.; Gardiner, W.W.; Word, J.Q. Pacific Northwest 
Lab., Richland, WA (United States). Jul 1994. 173p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94016775. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the sampling and testing program con- 
ducted for USACE by Battelle/Marine Sciences Laboratory (MSL) 
to address (1) exclusion from further testing for ocean disposal, (2) 
Suitability of open-water disposal within San Francisco Bay, and (3) 
beneficial uses, based on open-water and upland (leaching) 
disposal criteria, for the estimated 1.86 million cubic yards of sedi- 
ment to be dredged from Bulls Head Channel and turning basin. To 
meet these objectives, core samples were collected from 28 loca- 
tions to a depth of -47 ft mean lower low water (MLLW), which is 
-45 ft MLLW plus 2 ft overdepth. One to three samples per coring 
location were characterized physically and chemically; sediment 
from groups of locations and from various depth strata were com- 
bined into composite samples for biological toxicity characterization 
in addition to physical and chemical characterization. The chemical 
and biological tests were conducted following the guidance of US- 
ACE, the US Environmental Protection Agency (EPA), and state 
regulatory agencies. 


31024 
rine environment 1991 and 1992. McGarry, A. (Radiological 
Protection Inst. of Ireland (ireland)); Lyons, S.; McEnri, C.; Ryan, 
T.; O’Colmain, M.; Cunningham, J.D. Radiological Protection Inst. 
of Ireland (ireland). May 1994. 38p. Order Number DE94636312. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the results of the Radiological Protection In- 
Stitute’s programme of monitoring of radioactivity in the seas 
around Ireland during 1991 and 1992. The principal objective of 
the monitoring programme is to review the risks to human health 
arising from the Sellafield discharges. Secondary objectives include 
studies of the distribution of the significant contaminating radionu- 
clides in the marie environment and the identification of trends with 
a view to assessing possible future effects. Estimates of the radia- 
tion doses to the Irish public are also presented in this report. 23 
refs. 24 tabs. 9 figs. 


(RPII-94/2) Radioactivity monitoring of the Irish ma- 
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31025 (STUDSVIK-ES—94-6) Remedial action Ranstad - 
Release and recipient control program 1993. Stiglund, Y.; Sund- 
blad, B. Studsvik Eco and Safety AB, Nykoeping (Sweden). 1994. 
137p. (In Swedish). Order Number DE94636316. Source: OSTI; 
NTIS; INIS. 

The release- and recipient control program includes water sam- 
pling and discharge measurements at 15 different stations. The 
water samples for heavy metal analyses are collected every week 
and flow proportionally mixed on a monthly basis. Furthermore, a 
physical-chemical program has been performed once a month. The 
content of heavy metals in Fontinalis anitpyretica has also been 
analysed at three sites. The restoration of the tailings was finished 
in the end of 1992. Consequently the year 1993 is the first com- 
plete year of observation of the result of the restoration. The heavy 
metal concentration in the leakage water as well as in the draining 
ditches has been reduced to half of the concentration the year be- 
fore. However the heavy metal concentration in the sedimentation 
pond has increased, probably due to the input of process water 
from the RMA industry. The water quality of surrounding recipients 
is about the same as the year before. Increased heavy metal 
concentrations are observed in the lake Tranebaerssjoen due to in- 
creased concentrations in the oxygen free bottom water. 
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31026 (DOE/ER/13543-6) Soybean ribulose bisphosphate 
carboxylase small subunit: Mechanisms and determinants of 
RNA turnover: Annual progress report. Meagher, R.B. (Georgia 
Univ., Athens, GA (United States). Dept. of Genetics). Georgia 
Univ., Athens, GA (United States). Complex Carbohydrate Re- 
search Center. 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG09-86ER13543. Order Number 
DE94017156. Source: OSTI; NTIS; GPO Dep. 

An in vitro degradation system has been developed from petunia 
and soybean polysomes in order to investigate the mechanisms 
and determinants controlling RNA turnover in higher plants. This 
system faithfully degrades soybean _ribulose-1,5-bisphosphate 
carboxylase small subunit (rocS) mRNA into the same products ob- 
served in total RNA preparations. In previous years it was shown 
that the most stable products represent a nested constellation of 
fragments, which are shortened from their 3’ ends, and have intact 
5’ ends. Exogenous rbcS RNA tagged with novel 5’ sequence 15 
or 56 bp long were synthesized in vitro as Sp6 and T7 runoff 
transcripts, respectively. When added to the system they were de- 
graded faithfully into constellation of products which were 15 or 56 
bp longer than the endogenous products, respectively. Detailed ki- 
netics on the appearance of these exogenous products confirmed 
degradation proceeds in an overall 3’ to 5’ direction but suggested 
that there are multiple pathways through which the RNA may be 
degraded. To further demonstrate a precursor product relation- 
ships, in vitro synthesized transcripts truncated at their 3’ ends 
were shown to degrade into the expected smaller fragments previ- 
ously mapped in the 5’ portion of the rocS RNA. 


31027 (DOE/EW/53023-T5, pp. 146-147) Genetically 
engineered micro-organisms: Aromatic hydrocarbon biodegra- 
dation genes from Rhodococcus. Kendall, K. Tulane Univ., New 
Orleans, LA (United States). Center for Bioenvironmental Re- 
search; Xavier Univ. of Louisiana, New Orleans, LA (United 
States). [1993]. In Hazardous materials in aquatic environments of 
the Mississippi River Basin: Annual technical report, 30 December 
1992-29 December 1993. 175p. Order Number DE94010677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

DNA known to encode toluene biodegradation genes in 
Pseudomonas putida was used in Southern Blots to identify homol- 
ogous DNA in the unrelated toluene degrading Actinomycete, 
Rhodococcus sp. ATCC 19070. Two strongly hybridizing EcoRI 
fragments of 2.3 kb and 2.7 kb respectively were cloned into E. 





coli. Sequence analysis of a 400 bp section of the 2.3 kb fragment 
demonstrated that it encodes proteins with similar amino acid se- 
quences to the xylX and xylY genes of P. putida. These proteins 
are components of toluate oxygenase, the enzyme catalyzing the 
first step in the metabolism of benzoic acid. 


31028 (LA-SUB-94-117) Final report of work carried out 
under contract with Los Alamos National Laboratory, June 1, 
1989-May 31, 1990. Los Alamos National Lab., NM (United 
States); New Mexico Univ., Albuquerque, NM (United 
States). [1990]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94016568. Source: OSTI; NTIS; GPO Dep. 

This report contains information about a research program where 
the effects of streptozyatocin has on diabetes. The researchers 
look at biochemical, physiological, and metabolic processes. Other 
things of interest to the researchers include; filtration by kidneys, 
number of nephrons per kidney, and microperfusion studies 
performed to learn more about the effects of unmodified and gluco- 
sylated albumin. 


5504 Genetics 


31029 (DOE/ER/13904—-T2) Transposon tagging of disease 
resistance genes: Final report, May 1, 1988—April 30, 1993. 
Michelmore, R. California Univ., Davis, CA (United States). Dept. 
of Physics. [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-88ER13904. Order Number 
DE94017914. Source: OSTI; NTIS; GPO Dep. 

The goal of this project was to develop a transposon mutagene- 
sis system for lettuce and to clone and characterize disease 
resistance genes by transposon tagging. The majority of studies 
were conducted with the Ac/Ds System. Researchers made and 
tested several constructs as well as utilized constructions shown to 
be functional in other plant species. Researchers demonstrated 
movement of Ac and DS in lettuce; however, they transposed at 
much lower frequencies in lettuce than in other plant species. 
Therefore, further manipulation of the system, particularly for flower 
specific expression of transposase, is required before a routine 
transposon system is available for lettuce. Populations of lettuce 
were generated and screened to test for the stability of resistance 
genes and several spontaneous mutations were isolated. Re- 
searchers also identified a resistance gene mutant in plants 
transformed with a Ds element and chimeric transposase gene. 
This is currently being characterized in detail. 


31030 (DOE/ER/13904-T5) Transposon tagging of disease 
resistance genes: Progress report, May 1, 1988-1992. Michel- 
more, R. California Univ., Davis, CA (United States). Dept. of 
Physics. [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-88ER13904. Order Number 
DE94018219. Source: OSTI; NTIS; GPO Dep. 

Our goal is to clone genes in lettuce determining resistance to 
downy mildew. One approach involves the mobilization of trans- 
posons into resistance genes to mutate and tag the target gene. 
Because transposons have yet to be isolated and characterized 
from lettuce, the majority of our experiments have involved Ac from 
corn as this is increasingly the best characterized transposon. Over 
the past several years, various labs have contributed to a detailed 
understanding of the biology of Ac in corn and heterologous plant 
species. We have collaborated closely with several of these labs, 
exchanged materials and incorporated their advances into our 
analysis of transposition in lettuce. The original proposal described 
the development of a transposon mutagenesis system for lettuce 
and its subsequent use to tag disease resistance genes. The de- 
velopment phase involved characterization and manipulation of Ac 
transposition, identification of suitable whole plant selectable mark- 
ers for the construction of chimeric non-autonomous elements, and 
investigation of the stability of resistance genes. Investigation of Ac 
transposition in lettuce has received the majority of our attention. 
Initially, we made a simple construct with wildtype Ac and intro- 
duced it into lettuce. No transposition was observed; although 
other labs demonstrated that the same construct was functional in 
tomato. We then focused on assaying for Ac transposition with 
constructs of increasing sophistication that had been demonstrated 
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by others to be functional in other species. The latest constructs 
for transposon mutagenesis clearly demonstrated transposition in 
lettuce. This allowed us to generate seed stocks that we will start 
to screen for insertional inactivation of resistance genes this year. 


31031 (DOE/ER/60866—4) Monochromosomal hybrids for 
the analysis of the human genome: Final technical report. Ath- 
wal, R.S. (Temple Univ. School of Medicine, Philadelphia, PA 
(United States). Fels Inst. for Cancer Research and Molecular Biol- 
ogy). University of Medicine and Dentistry of New Jersey, Newark, 
NJ (United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89ER60866. Order Num- 
ber DE94017917. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project is to produce panels of 
mouse/human and/or Chinese hamster/human hybrid cell lines 
each harboring a single different human chromosome. The human 
chromosome present in rodent cell will be marked with a dominant 
selectable marker and maintained by selection. In these experi- 
ments human chromosomes first “tagged” with a selectable marker 
in human cells are subsequently transferred to rodent cells by mi- 
crocell fusion method. Several different experimental schemes have 
been developed to “tag” human chromosomes with a selectable 
marker. Amphotropic retroviral vectors provide a highly efficient 
system to introduce selectable markers into normal diploid human 
cells. The integration of retroviral vector into the cell genome oc- 
curs at random by recombination at a defined nucleotide sequence 
in the LTRs and only a single copy of the vector integrates in a 
cell. This property of retroviral vectors allows to isolate a segment 
of the chromosomal DNA flanking the vector integration site by 
PCR amplification. In these studies the amphotropic retroviral vec- 
tor pZIPgpt that carries a dominant selectable marker gpt, is used 
to tag the human chromosomes in normal diploid cells. Human 
DNA flanking the integrated vector is rescued by PCR amplification 
and cloned into a plasmid vector. Cloned human DNA is then used 
to probe Southern blots of DNAs from a panel of hybrid cell lines 
to identify the chromosome of its origin. This allows them to iden- 
tify clonal human cell lines, each carrying the marker integrated 
into a different chromosome. Marked chromosomes are then trans- 
ferred to rodent cells by MMCT. 


5505 Metabolism 
Refer also to citation(s) 30858, 31027, 31028, 31209, 31211, 31212 


31032 (DOE/EW/53023-T5, pp. 68-83) Bioremediation of 
selected contaminants in aquatic environments of the Missis- 
sippi River Basin. Bhattacharya, S.; Bennett, J.; Englande, A.J.; 
Law, V.; Mullin, D.; Mielke, H.; Eckert, J.; Fulginiti, R.; Kamath, B.; 
Ross, J. Tulane Univ., New Orleans, LA (United States). Center for 
Bioenvironmental Research; Xavier Univ. of Louisiana, New Or- 
leans, LA (United States). [1993]. In Hazardous materials in 
aquatic environments of the Mississippi River Basin: Annual tech- 
nical report, 30 December 1992-29 December 1993. 175p. Order 
Number DE94010677. Source: OSTI; NTIS; INIS; GPO Dep. 

Bioremediation is generally accepted as a long-term and eco- 
nomic treatment option. However, quantitative information on 
bioremediation and biosorption is required before this option can 
be adopted successfully. The primary goal of this on-going project 
is to determine the extent of natural biodegradation of hazardous 
organics and biosorption of hazardous organics and heavy metals 
by the consortia of bacteria, fungi, and plants. Methods to enhance 
the biodegradation process will be studied during the second and 
third years of this 3-year proposed project. The Devil's Swamp 
area near Baton Rouge and Bayou St. John in New Orleans have 
been selected as the first set of test sites. Some samples from 
Lake Pontchartrain, bordering New Orleans on the north, have also 
been analyzed. It is expected that many of the contaminants found 
at the test site(s) are present at other sites of DOE's interest. Fur- 
ther, technology resulting from the proposed research involving 
enhanced natural biodegradation processes should be transferable 
to other DOE sites. 
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31033 (CEA-CONF-11592) A circular multifocal collimator 
tor 3D SPECT imaging. Guillemaud, R.; Grangeat, P. CEA Centre 
d'Etudes de Grenoble, 38 (France). Direction des Technologies 
Avancees. 1993. 3p. (CONF-931107-: 1993 IEEE nuclear science 
symposium and medical imaging conference, San Francisco, CA 
(United States), 2-5 Nov 1993). Order Number DE94636454. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to improve sensitivity of 3D Single Photon Emission To- 
mography (SPECT) image, a cone-beam collimator can be used. A 
new circular multifocal collimator is proposed. The multiple focal 
points are distributed on a transaxial circle which is the trajectory 
of the focal points during the circular acquisition. This distribution 
provides a strong focusing at the center of the detector like a cone- 
beam collimator, with a good sensitivity, and a weak transaxial 
focusing at the periphery. A solution for an analytical multifocal re- 
construction algorithm has been derived. Grangeat algorithm is 
proposed to use for this purpose in order to reconstruct with a 
good sensitivity the region of interest. (R.P.) 3 refs. 


31034 (CEA-CONF—-11593) Geometric calibration method 
for multiple head cone beam SPECT systems. Rizo, Ph.; 
Grangeat, P.; Guillemaud, R.; Sauze, R. CEA Centre d’Etudes de 
Grenoble, 38 (France). Direction des Technologies Avancees. 
1993. 3p. (CONF-931107—: 1993 IEEE nuclear science symposium 
and medical imaging conference, San Francisco, CA (United 
States), 2-5 Nov 1993). Order Number DE94636455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method is presented for performing geometric calibration on 
Single Photon Emission Tomography (SPECT) cone beam systems 
with multiple cone beam collimators, each having its own orienta- 
tion parameters. This calibration method relies on the fact that, in 
tomography, for each head, the relative position of the rotation axis 
and of the collimator does not change during the acquisition. In or- 
der to ensure the method stability, the parameters to be estimated 
in intrinsic parameters and extrinsic parameters are separated. The 
intrinsic parameters describe the acquisition geometry and the ex- 
trinsic parameters position of the detection system with respect to 
the rotation axis. (authors) 3 refs. 


31035 (CEA-CONF-11719) Monte-Carlo simulation of 
VOLUCAM, a new 3D TOF-PET camera: A sensitivity study. 
Paraf, E.; Bouvier, A.; Vacher, J. CEA Centre d'Etudes de Greno- 
ble, 38 (France). Direction des Technologies Avancees. 1993. 3p. 
(CONF-931107—: 1993 IEEE nuclear science symposium and med- 
ical imaging conference, San Francisco, CA (United States), 2-5 
Nov 1993). Order Number DE94636456. Source: OSTI; NTIS (US 
Sales Only); INIS. 

VOLUCAM is a new 3D Time Of Flight (TOF) Positron Emission 
Tomograph (PET) under investigation. As an aid to design this PET 
camera Monte Carlo simulation was developed to study its sensitiv- 
ity performances. The simulation program is based on ITS 3.0, a 
general coupled electron-photon transport code that was adapted 
to obtain the results specific of PET design. The simulation follows 
each gamma ray, from creation in the phantom to detection in 
crystals or final escape by scoring every interaction, either in the 
phantom or in the crystals. (R.P.) 2 figs. 


31036 (DOE/ER/60233-T5) [Purification of ®’Cuj: Progress 
report. DeNardo, S.J. California Univ., Davis, CA (United States). 
Dept. of Physics. [1994]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-84ER60233. Order Num- 
ber DE94018578. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents progress made in several areas of re- 
search and describes results which have not yet been published. 
These areas include: Purification of °’Cu; Macrocyclic chelates for 
targeted therapy; Studies of biologic activation associated with 
molecular receptor increase and tumor response in ChL6/L6 proto- 
col patients; Lym-1 single chain genetically engineered molecules; 
Analysis of molecular genetic coded messages to enhance tumor 
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response; Human dosimetry and therapeutic human use radiophar- 
maceuticals; studies in phantoms; Quantitative SPECT; Preclinical 
studies; and Clinical studies. 


31037 (DOE/ER/61227-T2) A center of excellence for the 
medical application of lasers: Progress report. Berns, M.W. 
Beckman Laser Inst. and Medical Clinic, Irvine, CA (United States). 
1 Apr 1994. 52p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-91ER61227. Order Number 
DE94017354. Source: OSTI; NTIS; GPO Dep. 

This progress report presents six areas where lasers are used in 
diagnostic or therapeutic uses. They are: oncology; pulmonary/ 
thoracic surgery; dermatology/plastic surgery; obstetrics and gyne- 
cology; ophthalmology; and dentistry. Within each area research 
findings and all publications resulting from the research are sum- 
marized. 


31038 (EUR-14927, pp. 1291-1305) Dose assessment and 
quality assurance in diagnostic radiology. Galvao, J.P. (Labora- 
torio Nacional de Engenharia e Tecnologia Industrial, Sacavem 
(Portugal). Dept. de Proteccao e Seguranca Radiologica). Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi6-299. In Adiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: dose assessment and quality 
assurance in mammography, dental radiography and computer 
tomography; population dose assessment in radiodiagnostic in Por- 
tugal. For this purpose a survey of mammographic centres was 
carried out in Portugal covering 48 of the operational X-rays units 
(94%). Assessment of image quality and patient doses were the 
main objectives. (author) 9 refs., 3 figs., 13 tabs. 


31039 (EUR-14927, pp. 1307-1316) The impact from quality 
assurance on dose reduction in computerized tomography in 
Denmark. Jessen, K.A. (Aarhus Univ. (Denmark)). Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi6-317. In Roiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are twofold: an assessment of the 
collective effective dose equivalent from computerized tomography 
(CT) imaging techniques to the whole Danish population investi- 
gated by a complete periodically registration of the use of CT 
examinations; and evaluating the relation between the usage of 
dose and the scanner performance as a base for formulating qual- 
ity criteria for CT images and for optimizing the use of CT. A 
nationwide survey has been conducted in Denmark to establish fre- 
quency and technical parameters adapted in each type of CT 
examination. (R.P.) 4 refs., 9 tabs. 


31040 (EUR-14927, pp. 1323-1336) Reduction of patient 
exposure in medical diagnostic radiology: Dosimetry and risk 
(NRPB Association). Wall, B.F. (National Radiological Protection 
Board, Chilton (United Kingdom)); Kramer, H.M.; Broerse, J.J.; 
Drexler, G. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi6-347. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: provision of patient dosimetry 
services and advice for the further development of the CEC ’Qual- 
ity Criteria for Diagnostic Radiographic Images’; survey on the 
speed of film-screen combinations commonly used in x-ray diagno- 
sis; assessment of the ability of automatic exposure control 
systems in mammography x-ray units to produce a given wanted 
optical density. The dosimetric aspects of the project include inves- 
tigations of absolute dosimetry, studies on monitoring of dose to 
the breast in actual mammography and dose specification. Objec- 
tives and results of the four contributions to the project for the 
reporting period are presented. (R.P.) 4 refs., 3 figs., 1 tab. 





31041 (EUR-14927, pp. 1348-1351) The effective dose 
equivalent due to X-ray diagnostic examinations and the im- 
pact of quality control on medical exposure. Schmidt, P. 
(Klinikum der Stadt Nuernberg (Germany)). Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1993. Contract 
Bi6-343. In Adiation protection. Progress report 1990-91. 1571p. 
Order Number DE94633834. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in DE, FR. 

The goal of the project is to assess the relationship between 
radiation exposure of Interventional Radiology and the risks of al- 
ternative methods. Dose equivalent of patients and staff was 
measured and calculated, considering physical parameters, like 
time of fluoroscopy, number of images, type of x-ray units, and 
clinical aspects, like nature, localization and method of interven- 
tions. The second aim of this project is to investigate the suitability 
of storage phosphor foils for mammography. (R.P.) 2 figs., 2 tabs. 


31042 (EUR-14927, pp. 1353-1374) Quality assurance and 
reduction of patient exposure. Fagnani, F. (Centre d’Evaluation 
pour l’Assurance de Qualite des Applications Technologiques dans 
le Domaine de la Sante, Cachan (France). Inst. National de la 
Sante et de la Recherche Medicale); Alm Carlsson, G.; Dance, 
D.R.; Proimos, B.; Rimondi, O. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. Contract Bi7-019. In 
Radiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The main objectives of the project are the practical implementa- 
tion of quality assurance in diagnostic radiology and design of 
expert systems for quality assurance. The process of harmonizing 
quality assurance and quality control protocols in diagnostic radiol- 
ogy is described. Concentrated efforts have been paid to reduce 
doses in mammography and breast screening. The objectives and 
results of the seven contributions to the project for the reporting 
period are presented. (R.P.) 10 refs., 4 figs., 2 tabs. 


31043 (EUR-14927, pp. 1375-1379) Refinement of methods 
for the assessment of organ doses, and possible reduction of 
patient exposure. Padovani, R. (Unita Fisica Sanitaria, Udine 
(Spain)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi6-136. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Quality Assurance (QA) programmes assess the performance of 
radiological equipment by verifying that all parameters believed to 
influence either the Image Quality (1Q) or Patient Dose (PD) lie in- 
side the tolerance levels. The use of Artificial Intelligence would 
help to introduce expertise and efficient QA, achieving widespread 
patient dose reduction. The knowledge on the relationships be- 
tween the equipment performance, IQ and PD includes empirical 
associations and heuristic methods and seems well suited to an 
Expert System (ES). The ES will infer situation descriptions and 
system malfunctions from observables. The dosimetric laboratory 
continues to develop and improve the dosimetry system to mea- 
sure patient doses in diagnostic radiology. (R.P.) 2 refs., 1 tab. 


31044 (EUR-14927, pp. 1380-1382) The principles and the 
practicability of quality control and quality assurance in paedi- 
atric radiology. Fendel, H. (Muenchen Univ. (Germany). 
Kinderklinik). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi6-211. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The project's objective is to screen and assess problems related 
to radiation protection in paediatric radiology. Optimization, quality 
control, and quality assurance of radiological imaging studies of 
newborns, infants, and children are quite different from those in 
adults. Radiographic techniques and surface entrance doses were 
surveyed for frequent paediatric x-ray examinations in routine prac- 
tice, to determine how individual optimization measures can be 
effective in daily routine. (R.P.) 2 refs. 
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31045 (EUR-14927, pp. 1383-1386) Optimization of protec- 
tion in medical diagnostic radiology. Carruana, V. (Universidad 
Complutense de Madrid (Spain). Dept. de Fisica Atomica, Molecu- 
lar y Nuclear). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-214. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Extensive data acquisition and achievement of dosimetric evalu- 
ations have been carried out in the Madrid area, with the aims of 
analyzing the condition of radiation protection and assigning priori- 
ties for the gradual implementation of Quality Control and Quality 
Assurance programmes. Data were obtained from more than 
60,000 patients, and results of 3,000 single dosimetric evaluations, 
can be considered significant in the Community of Madrid 
(4,800,000 inhabitants). The global aims of the project are the ap- 
plication of simplified quality control procedures to detect and 
correct anomalies in image quality and doses, followed by the 
effectiveness evaluation of corrective actions and the computeriza- 
tion of all parameters of interest. (R.P.) 3 refs. 


31046 (EUR-14927, pp. 1387-1391) Diagnosis related 
doses: A comparative investigation in some European hosp+- 
tals. Thijssen, P. (Nijmegen Univ. (Netherlands). Acad. Hospital). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi7-054. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The main sources of low dose radiation to the population of Eu- 
rope are the medical diagnostical examinations in radiology and 
nuclear medicine. This project is devoted to the inventory of exist- 
ing useful methods of dose assessment in diagnostic radiology. 
The actual entrance doses in standard condition of different hospi- 
tals were compared by thermoluminescent dosimetry and some 
ionization chamber measurements. Objectives and results of the 
two contributions to the project for the reporting period are pre- 
sented. (R.P.). 


31047 (EUR-14927, pp. 1393-1399) Patient dose from ra- 
diopharmaceuticals. Mattsson, S. (Lund Univ. (Sweden)); Smith, 
T. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1993. Contract Bi7-057. In Radiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to improve the accuracy of the 
current data on absorbed dose from radiopharmaceuticals to pa- 
tients and to produce dose data for new radiopharmaceuticals. The 
results were used to quantify organ doses as well as effective dose 
equivalents or effective doses. The results will enable comparison 
of different radionuclides for labelling, and to determine the appro- 
priate activity to be administered, in order to avoid unnecessary 
radiation exposure of the patient. The objectives and results of the 
three contributions to the project for the reporting period are pre- 
sented. (R.P.) 3 refs. 


31048 (I\C-94/124) Oncological therapeutic effect analysis 
of boron neutron capture. Olabanji, S.O. International Centre for 
Theoretical Physics, Trieste (Italy). Jun 1994. 17p. Order Number 
DE94634017. Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis of the total energy of the alpha particles from '°B(n, a) 
7Li, reaction, deposited in tumours leading to the complete destruc- 
tion of tumour cells is made. Its therapeutic effect on many 
malignant tumours is highlighted. The behaviour of the energy de- 
posited by the released alpha particles in tumours is demonstrated 
by some relevant graphical plots. (author). 12 refs, 3 figs. 


31049 (INIS-AR-071) Cu-64-pyruvaidehyde-bis-(N‘- 
methylthiosemicarbazide) or Cu-64-PTSM as tracer for brain 
positron emission tomography. Torres, E.A.; Lago Fernandez, 
J.L.; Casale, G.A.; Arguelles, M.G. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Gerencia de Radioisotopos y 
Radiaciones. 1993. 3p. (In Spanish). (CONF-9311167—: 21. meet- 
ing of the Argentine Association of Nuclear Technology, Mar del 
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Plata (Argentina), 8-12 Nov 1993). Order Number DE94635144. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Synthesis of pyruvaldehyde-bis-(N*-methylthiosemicarbazide) 
(PTSM), used for medical investigation and diagnosis, has been 
carried out in our Radiopharmaceutical Division in C.A.E. (Ezeiza 
Atomic Center). PTSM has been obtained introducing modifications 
to a previous synthesis published by H.G. Petering. (M.P. 236-238 
degrees C). TLC, HPLC and IR spectrum controls have been per- 
formed. Cu-64 can be obtained by the Cu-63(n,a) and Zn-64(n,p) 
reactions. This last reaction has been chosen for the production in 
the RA-3 reactor since it leads to Cu-64 of high specific activity. 
Two different assays have been performed to obtain the chelate 
PTSM-Cu-64. The first one has been obtained by buffering the Cu- 
64 to pH 3-4; adding the PTSM solution to ethanol. The second 
assay has been carried out by buffering the Cu-64 solution with 
sodium acetate 3M and adding 100 yl of PTSM solution. Biodistri- 
bution studies have been carried out on NIH and rats showing a 
brain uptake of 4%, 30 minutes after injection. Thus, PTSM-Cu-64 
proves a good brain diagnosis agent. (author). 1 ref. 


31050 (INIS-BR-3390) Increasing doses effect of L-T4 and 
L-T3 in the hypothalamus - hypophysis - thyroid in patients 
carrier of congenital and acquired hypothyroidism. Cavaliere, 
H. Sao Paulo Univ., SP (Brazil). Faculdade de Medicina. 1987. 
79p. (In Portuguese). Order Number DE94636457. Source: OST]; 
NTIS (US Sales Only); INIS. 

The pituitary and peripheral response to L-T4 and L-T3 therapy 
were studied in 12 patients with congenital goitrous hypothy- 
roidism, in 10 patients with an ectopic thyroid and onset of 
hypothyroidism at 3-8 years of age, and in 6 patients with adult- 
onset hypothyroidism, after they had had their chronic thyroid 
hormone replacement therapy discontinued for 30 days. They were 
first treated with increasing L-T4 (0.1, 0.2, and 0.4 mg daily) fol- 
lowed by L-T3 (0.05 and 0.2 mg daily) after stopping thyroid 
medication for another month. Ten normal subjects were treated 
identically. Since all patients received similar doses of thyroid hor- 
mones (u9/Kg of body weight) and had similar serum levels of T4 
and T3 on each dose of L-T4 or L-T3, this paper concludes that 
congenitally hypothyroid patients have persistent pituitary resis- 
tance, but no peripheral resistance, to thyroid hormone. (author). 


31051 


(INIS-BR-3391) Scintiscanning study of esophageal 
transit on the chronic chagasic esophagopaty. Rezende Filho, 
J. Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de 


Medicina. 1985. 135p. (in Portuguese). Order 
DE94636458. Source: OSTI; NTIS (US Sales Only); INIS. 

The passage of a radionuclide labelled 10 mi liquid bolus 
through the esophagus was evaluated by a scintigraphic method in 
13 normal subjects, 13 asymptomatic Chagas’ disease patients, 
and 39 Chagas’ disease patients with esophageal symptoms and/ 
or radiological esophageal abnormalities. The manometric evalua- 
tion of esophagus was performed on 44 Chagas’ disease patients 
by a standard manometric technique. (author). 


31052 (INIS-BR-3392) Contribution of quantitative pertu- 
sion pulmonary scintiscanning with particles to the study of 
the regional pulmonary blood flow distribution. Barreto, S.S.M. 
Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). Curso de Pos- 
graduacao em Medicina-Cardiologia, Mestrado e Doutorado. 1988. 
170p. (In Portuguese). Order Number DE94636459. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The quantitative perfusion pulmonary scintiscanning with macro 
aggregates was studied by digital images of perfusion, obtained in 
scintiscanning chamber coupled to the data processing system. 
The study was developed in four phases, in the Nuclear Medicine 
Service of Porto Alegre Clinical Hospital. In each phase, it was 
studied groups with different ages and different clinical aspects 
(normal and cardiopathic persons), and they were submitted to 
several diagnostic techniques. The macro aggregates used was 
the human albumin and was labelled with technetium 99. A 
comparative evaluation of this method with others diagnostic tech- 
niques was also presented. (C.G.C). 


31053 (INIS-BR-3393) The esophageal transit in normal 
persons and in carrier of Chagas disease and progressive 


Number 
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systemic sclerosis. A scintiscanning study. Oliveira, R.B. de. 
Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de Medic- 
ina. 1985. 92p. (in Portuguese). Order Number DE94636460. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this study is determine, by a scintiscanning method, 
how 10 ml of water, swallowed at one time, transit by the esopha- 
gus of normal persons and carriers of diseases, that attacking the 
esophagus motility. The other aim was determine the characteris- 
tics of the transit by the esophagus in carriers of chagasic 
esophagus diseases and of progressive systemic sclerosis. The 
study of esophageal transit was made by the technetium 99, with a 
gamma camera for detecting and quantifying the radioactivity. Sev- 
eral images of the esophageal transit, with persons in supine and 
seat positions, for processing the radioactivity curves x time are 
studied and compared. (C.G.C.). 


31054 (INIS-mf-13961, [pp. 11]) Radiotherapy compen- 
sators for an unspecified target dose. Djordjevich, Alexander 
(Atlantic Nuclear Services Ltd., Fredericton, NB (Canada)). Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428—: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An excessive dose received by healthy tissue during radiation 
cancer treatment may produce unwanted biological damage. Com- 
pensating filters offer the potential of gaining control of the dose 
distribution. This paper describes a mathematical procedure for op- 
timizing compensating filters. Not only the size, shape and relative 
intensity of the photon beams are determined, but detailed dose 
distribution for the optimized arrangement is also provided. The 
computer algorithm developed is efficient and flexible, as it allows 
easy evaluation of different planning arrangements. Work is contin- 
uing to implement the method into an existing radiotherapy system 
that already has the ‘quadratic’ method incorporated into it. 10 
refs., 1 fig. 


31055 (JAERI-M—94-042, pp. 415-422) Experiences of BNCT 
using the KUR. Kanda, Keiji (Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst.). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1994. (CONF-9310321-—: 16. international 
meeting on reduced enrichment for research and test reactors, 
Oarai (Japan), 4-7 Oct 1993). in Proceedings of the 16th interna- 
tional meeting on reduced enrichment for research and test 
reactors. 466p. Order Number DE94770645. Source: OSTI; NTIS; 
INIS. 

The heavy water thermal neutron facility attached to the KUR 
was remodeled for BNCT, and the first treatment was performed in 
May, 1974. All technology-related BNCT physics developed by 
KURRI was transferred to Musashi Institute of Technology, and the 
reactor MulTR was remodeled for BNCT, and used till the end of 
1989. Since 1990, the KUR has been utilized for BNCT. The heavy 
water thermal neutron facility is shown. The breakdown of the 
treatment carried out since 1990 is given. (K.1.)4556. 


31056 (JAERI-M—94-058) Measurement of thermal neutron 
flux for BNCT in JRR-2. Yokoo, Kenji (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Torii, Yoshiya; Koibuchi, Kaoru. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1994. 51p. (In Japanese). Order Number 
DE94792529. Source: OSTI; NTIS; INIS. 

For Boron Neutron Capture Therapy (BNCT) on brain tumor, a 
medical irradiation facility has been installed in the Japan Research 
Reactor No.2 (JRR-2) in Japan Atomic Energy Research Institute 
(JAERI). The first BNCT using by this facility was performed in Au- 
gust 1990. Since then, irradiations for 15 BNCT were performed 
until March 1993 in JRR-2. Two kinds of devices has been 
equipped for the measurement of thermal neutron flux at the 
diseased part of patients. The one is for the measurement of acti- 
vation of thin gold wire using 6-7 coincidence equipment, and the 
other is for the simultaneous monitoring of neutron fluxes during 
BNCT using silicon semiconductor detectors. The measurements 
using these devices are reported in this paper. (author). 





31057 (KURRI-TR-382, pp. 8-13) Some chemical problems 
related the BNCT and the electrophoretic behavior of the com- 
pounds having the hydroxyboryl moiety. Kitaoka, Yoshinori 
(Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor Inst.); 
Kobayashi, Mitsue; Ujeno, Yori. Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst. Sep 1993. (In Japanese). (CONF- 
9302167—: Workshop on boron chemistry and boron neutron 
capture therapy, Kumatori (Japan), 22 Feb 1993). In Proceedings 
of workshop on ‘boron chemistry and boron neutron capture ther- 
apy’. 76p. Order Number DE94753221. Source: OSTI; NTIS; INIS. 

Boron neutron capture therapy (BNCT), whereby cancer cells 
alone are killed selectively using neutrons, is still a challenging is- 
sue. This article briefly describes properties of neutrons, nuclear 
reaction and chemical characteristics of boron compounds, and in- 
troduces electrophoretic studies of compounds having hydroxyboryl 
moiety. Since cross section of elements composing the living body, 
such as C, H, O, N, P, S, Na, Cl, Ca, Mg and I, is smaller than 
boron 10 and the half-life of thermal neutrons is decreased when 
passing through the water 1.5-2.0 cm in depth, the ratio of neutrons 
to -y rays becomes smaller in deeper sites— i.e., the action of BNCT 
would be decreased in deeper sites. °'P(n,-y)5*P reaction should be 
biochemically noted because various products influence metabolic 
turnover by reacting on substances composing the living body. Be- 
cause boron compounds are nucleophilic, they are considered to 
be preferentially bound to sites having high electron densities. The 
elucidation of electrostatically and stereochemically specific sites of 
cancer cells may provide an idea in the development of boron 
carriers that are specifically taken up by cancer cells. Since elec- 
trophoretic behavior of recently used p-dihydroxyboryiphenylalanine 
(BPA) in BNCT was found, characteristics of hydroxyboryl moiety 
have been studied using boric acid. In this article, migration dis- 
tances of boric acid in metal chloride, in carboxylic acids, and on 
acetyl cellulose paper are presented. (N.K.). 


31058 
boronophenylalanine with L-DOPA (a precursor of melanine 
metabolism) and oxidation reaction of the analogs: Chemical 
consideration of accumulation and clearance mecha- 
nism of boron-10 in malignant melanoma tissue by 
p-boronophenylalanine. Yoshino, Kazuo (Shinshu Univ., Mat- 
sumoto, Nagano (Japan). Faculty of Science); Takahashi, Hiroaki; 
Torii, Naruyuki; Mori, Yoshihiro; Kakibana, Hidetake. Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst. Sep 1993. (In 
Japanese). (CONF-9302167—: Workshop on boron chemistry and 
boron neutron capture therapy, Kumatori (Japan), 22 Feb 1993). In 
Proceedings of workshop on ‘boron chemistry and boron neutron 
capture therapy’. 76p. Order Number DE94753221. Source: OSTI; 
NTIS; INIS. 

The interaction of p-boronophenylalanine (p-BPA), which is taken 
up by malignant melanoma tissue, and L-DOPA, which is a precur- 
sor of melanine metabolism in malignant melanoma tissue, was 
investigated using ''B-NMR spectra. It was found that complex for- 
mation of p-BPA and L-DOPA occurred at a pH of 7.4 (pH of the 
body fluid). Also, when the complex formation was oxidated in the 
buffer solution, it was decomposed into dopaquinone, boric acid, 
and phenylalanine. These findings may explain the mechanism of 
accumulation and clearance of boron-10 in malignant melanoma 
tissue. (N.K.). 


(KURRI-TR-382, pp. 33-38) Complex formation of p- 


31059 (KURRI-TR-382, pp. 39-46) Isotachophoresis of bio- 
logical materials: Isotachophoretic behavior of BPA and its 
pKa determination. Hirokawa, Takeshi (Hiroshima Univ. (Japan). 
Faculty of Engineering). Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst. Sep 1993. (in Japanese). (CONF-9302167—: 
Workshop on boron chemistry and boron neutron capture therapy, 
Kumatori (Japan), 22 Feb 1993). In Proceedings of workshop on 
‘boron chemistry and boron neutron capture therapy’. 76p. Order 
Number DE94753221. Source: OSTI; NTIS; INIS. 

In the development of boron compounds suitable for neutron cap- 
ture therapy, pKa is the most important indicator for assessing the 
interaction of boron compounds and biological materials. In this pa- 
per, the principle of isotachophoresis is introduced in the context of 
two kinds of electrophoretic solution, leading solution and terminal 
solution, apparatus, and others. An example of amino acid separa- 
tion and simulation are presented. In addition, the principle of 
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isotachophoretic mobility and pKa determination are overviewed. Fi- 
nally, the application of isotachophoresis to p-boronophenylalanine 
mobility and pKa determination is presented. (N.K.). 


31060 (KURRI-TR-382, pp. 47-54) Electrophoretic behavior 
and infrared absorption spectra of dihydroxyboryl compounds 
in aqueous di- and tricarboxylic acids. Kobayashi, Mitsue (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.); Kitaoka, 
Yoshinori. Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst. Sep 1993. (in Japanese). (CONF-9302167—: Workshop on 
boron chemistry and boron neutron capture therapy, Kumatori 
(Japan), 22 Feb 1993). In Proceedings of workshop on ‘boron 
chemistry and boron neutron capture therapy’. 76p. Order Number 
DE94753221. Source: OSTI; NTIS; INIS. 

Zone electrophoresis is used to elucidate chemical behavior of p- 
dihydroxyborylphenylalanine (p-BPA) used in boron neutron 
capture therapy for malignant melanoma. It is found that dihydroxy- 
boryl compounds (DHBC), such as p-BPA, are present as chemical 
species having large numbers of negative charge in the presence 
of typical ligands, nitric acid and citric acid. Considering the com- 
plex formation of DHBC and ligands, the presence of DHBC was 
investigated at molecular levels using infrared spectrometry. Elec- 
trophoretic behavior of p-BPA and boric acid in aqueous di- and 
tricarboxylic acids was compared with infrared spectra of boric acid 
in aqueous di- and tricarboxylic acids. As a result, the complex for- 
mation of DHBC and both nitric acid and citric acid, presumed by 
electrophoretic behavior, was confirmed by infrared spectra. The 
complex formation of DHBC and malonic acid, succinic acid and 
maleic acid was not detected on infrared spectra, corresponding 
well to electrophoretic behavior of DHBC. (N.K.). 


31061 (LA-UR-—94-2648) Tomographic reconstruction based 
on flexible geometric models. Hanson, K.M.; Cunningham, G.S.; 
Jennings, G.R. Jr.; Wolf, D.R. Los Alamos National Lab., NM 
(United States). [1994]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9411104—1: Institute of Electrical and Electronics Engineers (IEEE) 
international conference on image processing, Austin, TX (United 
States), 13-16 Nov 1994). Order Number DE94016191. Source: 
OSTI; NTIS; GPO Dep. 

When dealing with ill-posed inverse problems in data analysis, 
the Bayesian approach allows one to use prior information to guide 
the solution toward reasonable solutions. In this work the model 
consists of an object whose amplitude is constant inside a flexible 
boundary. The flexibility of the boundary is controlled by a distor- 
tion energy. We present an example of reconstruction of the cross 
section of a blood vessel from just two projections. 


31062 (LUMEDW-MEXL-1027) Magnetic resonance imag- 
ing in low back pain and sciatica with special emphasis on the 
postdiskectomy period: A study using 0.2 and 0.3 T vertical 
magnetic fields. Annertz, M. Lund Univ. (Sweden). Dept. of Diag- 
nostic Radiology. 1994. 90p. Order Number DE94636450. Source: 
OSTI; NTIS; INIS. 

The diagnostic capability of magnetic resonance (MR) imaging at 
0.3 T was evaluated and compared with other modalities in 
patients with previous disk surgery and remaining or recurrent sci- 
atica, and in patients with spondylolisthesis and sciatica. In the 
early postoperative period after successful lumbar diskectomy, MR 
showed a large amount of abnormal soft tissue in the anterior 
epidural space, without correlation with clinical symptoms. In the 
late postoperative period, contrast-enhanced MR provided the best 
correlation with surgical findings, compared with CT and myelogra- 
phy, in discriminating recurrent/remaining disk herniation from 
epidural fibrosis in patients with the lumbar postdiskectomy 
syndrome. Contrast-enhanced MR could not demonstrate any dif- 
ferences regarding presence and extent of epidural fibrosis 
between symptomatic and asymptomatic patients. In spondylolis- 
thesis, MR gave excellent information about the root canals and 
the degree of nerve root stretching and compression, which was 
not possible to evaluate with myelography. MR at 0.3 T provided 
information comparable to that reported from examinations per- 
formed with superconducting MR scanners, and is well suited as 
the imaging modality in the evaluation of lumbar spine disorders. 
After introducing MR at 0.2 and 0.3 T with vertical magnetic fields 
as the first neuroradiological modality, instead of myelography or 
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CT, in the evaluation of the soft tissues of the lumbar spine in pa- 
tients with low back pain and sciatica, a significant increase in the 
number of patients examined, a moderate increase in the total cost 
of investigations, and a significant decrease in the cost per investi- 
gated and per operated patient was noted. 


31063 (UCRL-53868-93, pp. 9.9-9.10) Object classification 
for breast cancer diagnosis. Mascio, L.N.; Hernandez, J.M.; Lo- 
gan, C.M. Lawrence Livermore National Lab., CA (United States). 
May 1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

At Lawrence Livermore National Laboratory, the authors are de- 
veloping a systems approach to better mammography. They have 
made significant technical advances in producing high quality im- 
ages. 


31064 (VNIITF-35) Monte Carlo method absorbed dose 
evaluation under tomography investigation. Grebenkin, 
K.F.; Kandiev, Ya.Z.; Makeev, A.A. Vserossijskij Nauchno- 
issledovatel'skij Inst. Tekhnicheskoj Fiziki, Chelyabinsk (Russian 
Federation). 1993. 19p. (In Russian). Order Number DE94633992. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Computer code PRIZMA based on Monte Carlo simulation was 
used for solving problems of medical physics. Our results were 
compared with the results of other authors in series of test calcual- 
tions. The calculations of the spatial distribution of absorbed dose 
under tomographical examination were carried out. We obtained 
numerically the dependence of absorbed dose on scanning param- 
eters: distance to the slice plane, slice thickness, penetration depth 
into a phantom etc. 5 refs., 6 figs., 2 tabs. 


5507 Microbiology 
Refer also to citation(s) 29013, 29028, 31027 


31065 (DOE/ER/61039-2) The DOE subsurface microbial 
culture collection at Florida State University: Interim technical 
report, 15 August 1993-15 March 1994. Balkwill, D.L. Florida 
State Univ., Tallahassee, FL (United States). Dept. of Biological 
Science. 15 Mar 1994. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-90ER61039. Order Num- 
ber DE94017357. Source: OSTI; NTIS; GPO Dep. 

This research is a renewal of a project to support research in the 
Deep Microbiology Subprogram of the Subsurface Science Pro- 
gram, by maintaining a culture collection of microorganisms isolated 
from subsurface environments (SMCC). Approximately 2,400 new 
subsurface microbial isolates were incorporated into the SMCC 
during the period August 15, 1993 to March 15, 1994. Colony mor- 
phological characteristics were determined for each of the 2,400 
newly incorporated strains. Cell morphological characteristics were 
determined for 1,100 of the new isolates, and 21 selected physio- 
logical traits were determined for 2,200 of the new isolates. 


5508 Morphology 


Refer also to citation(s) 31213 
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Refer also to citation(s) 30858, 31028 
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31066 (AECS-A/FRSR-80) The influence of different Ca 
and P ratios in feed on phosphorus turnover and endogenous 
excretion in growing broiler chicks by means of *? P isotope. 
Al-Masri, M.R. (Atomic Energy Commission, Damascus (Syrian 
Arab Republic). Dept. of Radiation Agriculture). Atomic Energy 
Commission, Damascus (Syrian Arab Republic). Dept. of Radiation 
Agriculture. Apr 1994. 53p. (In Arabic). Order Number 
DE94636390. Source: OSTI; NTIS (US Sales Only); INIS. 
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Endogenous excretion and absorption (turnover) of phosphorus 
by male broiler chicks (14-29 day old) were quantitatively evaluated 
in relation to different Ca: P ratios in four groups of experimental 
diets: (l=1:1, Il=1.5:1, Ill=2:1, IV=2.5:1), adlibitum. The feed mix- 
tures contained 0.6% P in DM. in all groups. Dicalcium phosphate 
and calcium-Carbonate were added as sources of supplemental P 
and Ca in experimental diets. At 14 days of age, the chicks were 
injected with 5* P-Na Pog, intramuscularly in the right leg (6.037 
MBq). Isotope dilution technique was used to determine endoge- 
nous fecal and renal P excretion. Calcium and phosphorus 
retentions in the whole-body were calculated according to the com- 
parative slaughter technique. From retention and endogenous 
excretion, P turnover within the animal was determined. The follow- 
ing results were obtained: Turnover and endogenous excretion of 
phosphorus amounted (mgP/day/animal): 304, 270, 160 and 158 
and 135, 109, 31 and 30 in groups (I, Il, Ill and IV) respectively. 
The efficiency of utilization of feed phosphorus and calcium reten- 
tion in the body amounted 36%, 34%, 26% and 24% and 43%, 
29%, 21% and 17% in the four groups, respectively. A comparison 
of relative endogenous excretion of availability of feed phosphorus 
(group |=100) in the four treatments resulted in: 100:83:24:23 or 
100:86:48:45, respectively 56%(I), 60%(II), 81°%(III,IV) of P- 
turnover were retained, respectively. The ratio of relative retention 
to relative endogenous excretion of absorbed phosphorus was 
1.27(l), 1.50(Il), 4.26(I1] and IV), and the ratio of calcium retention 
to phosphorus retention in the whole body was 1.21(I), 1.25(Il), 
1.70(IIl) and 1.71(IV). (author). 47 refs., 14 figs., 15 tabs. 


31067 (AECS-A/RRE-25) Effect of low doses gamma radia- 
tion on the yield of tomato (local variety) grown in the open 
field (1990 and 1992). Al-Oudat, M. (Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dept. of Radiation Agriculture); 
Ayyoubi, Z. Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Dept. of Radiation Agriculture. Apr 1994. 21p. (In Ara- 
bic). Order Number DE94636378. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The stimulating effects of low doses of ionizing radiation on 
growth of various plants has been reported by many investigators. 
In 1970, the FAO/IAEA consultant group strongly recommended 
tomato as a test plant due to its economic importance and good 
adaptability to many climatic conditions. This work was carried out 
during the summer seasons of 1990 and 1992 in two sites in Dam- 
ascus region. Samples of air dried seeds of tomato (Local variety) 
of previous season were irradiated by gamma-rays from a 'S? Cs 
source using doses of 5, 10, 12.5, 15, 20, 30 and 40 Gy at dose 
rate of 9 Gy/min. Seeds were sown after 2 days from irradiation in 
complete randomized block design and replicated 4 times. The data 
revealed that gamma irradiation at interval doses of 5-12.5 Gy (in 
Khan-El-Sheeh) and 10-30 Gy (in Deir-El-Hajar) have stimulating 
effects on number of branches and early yield. The results of total 
yield as well as fruits number were significantly increased when 
doses of 10 and 12.5 Gy in Khan-El-Sheeh and 12.5-25 Gy in Deir- 
El-Hajar, were used. The percentage of increment varied from 12.6 
to 18.2% in Khan-El-Sheeh and 14.3 to 30.9% in Deir-El-Hajar. In 
view of all above mentioned results, the use of radiation might be 
recommended as an easy tool for seed treatments to stimulate and 
increase the productivity of tomato. (author). 12 tabs. 


31068 (AECS-A/RSS-79) The effect of gamma irradiation 
on the chemical composition and digestible crude protein of 
poultry excreta. Al-Masri, M.R. (Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dept. of Radiation Agriculture). 
Atomic Energy Commission, Damascus (Syrian Arab Republic). 
Dept. of Radiation Agriculture. Jun 1994. 26p. (in Arabic). Order 
Number DE94636391. Source: OSTI; NTIS (US Sales Only); INIS. 

The changes in the chemical composition, digestible crude pro- 
tein and cell-wall constituents for two types of excreta of laying 
hens were studied. In type |, excreta were dried at 170-180 C for 
10 minutes whereas in type Ii dried at 55-60 C for several days. 
Each type was divided into two parts, the first stored for 3 months 
with the control. The second part was irradiated by gamma irradia- 
tion at 100 KGy and stored for 3 months with the control. The 
results indicated that here was significant decrease in the crude fi- 
bre (CF), NDF and ADF between the samples and the control, for 





the types | and Il where CF, NDF and ADF values, before and af- 
ter storage, decreased by 12%, 5% and 6%, respectively, ADL 
values decreased by 8% (I) and 3%(Il). Hemiceliulose and soluble 
carbohydrate (NFE) values increased by 5% and 7% for types | 
and Il respectively as a result of irradiation in comparison to the 
control before and after storage. Gamma irradiation had no effect 
on crude protein, crude fat, crude ash and digested crude protein 
for types | and Il before and after storage. Drying type | at high 
temperature in comparison to type Il, before and after storage, de- 
creased the crude protein values by 16%. Digested crude protein 
and CF, decreased 12% and NDF by 7%. Storage of excreta after 
drying had no effect on the chemical changes due to irradiation for 
types | and Il. (author). 23 refs., 6 figs., 7 tabs. 


31069 (IAEA-TECDOC—747) Recommended procedures for 
disease and serological surveillance as part of the Global 
Rinderpest Eradication Programme (GREP): A joint undertak- 
ing by the Food and Agriculture Organization of the United 
Nations and the international Atomic Energy Agency. Food and 
Agriculture Organization of the United Nations, Rome (Italy); Inter- 
national Atomic Energy Agency, Vienna (Austria). May 1994. 5ip. 
Order Number DE94633925. Source: OSTI; NTIS (US Sales Only); 
INIS. 

One important activity of GREP is to recommend to the Office In- 
ternational des Epizooties (OIE) Member Countries a zoosanitary 
approach for achieving rinderpest eradication and for determining 
the effectiveness of this achievement. To this end, a Consultants 
Meeting on Animal Disease Surveillance Systems was held in Vi- 
enna from 27 September to 1 October 1993 under the auspices of 
FAO and IAEA. This document represents the conclusions of the 
meeting and attempts to outline, in a highly practical manner, the 
various factors to be taken into account and steps to be under- 
taken by a country in the process of moving along a zoosanitary 
pathway culminating in a declaration of freedom from rinderpest 
virus. 14 refs, 5 figs, 8 tabs. 


31070 (INIS-BR-3389) Evaluation of ionizing radiation as 
quarantine treatment in Tephritidae (Diptera). Anjos Duarte, A.L. 
dos. Sao Paulo Univ., SP (Brazil). Inst. de Biociencias. 1991. 96p. 
(In Portuguese). Order Number DE94636389. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Gamma irradiation was used to treat: eggs at different ages of 
C. capitata, third instar larvae of C. capitata, A. fraterculus and A. 
obliqua, papayas infested with a known number of C. capitata 
eggs; papayas and mangoes with C. capitata and A. fraterculus 
eggs and first instar and mangoes infested with third instar larvae 
of C. capitata and A. fraterculus. Third instar irradiated larvae of C. 
capitata were more sensitive than larvae of A. fraterculus and A. 
obliqua in terms of pupation rate. The pupation and emergence 
rate were different when C. capitata eggs of 24 and 48 h were irra- 
diated in vitro and in papaya. C. capitata infesting either papaya or 
mango presented higher frequency of fruits heavily infested (more 
than 100 pupae per fruit), when compared with A. fraterculus. No 
emergence was found in C. capitata and A. fraterculus when in- 
fested fruits were irradiated at 40, 80 and 160 Gy. The dose of 150 
Gy is recommended not only to provide no adult emergence but 
also to decrease the number of pupae when the commodity is in- 
fested by eggs and young larvae. (author). 


31071 


(INIS-BR-3404) Radiolabelling of Chrysomya mega- 
cephala (Fabricius, 1794) (Diptera, Calliphoridae) and rearing 


of Belonuchus rufipennis (Fabricius, 1801) (Coleoptera, 
Staphylinidae) on eggs of this fly. Garcia, C.R. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
1993. 98p. (In Portuguese). Order Number DE94636388. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possibility of the radiolabelling method for Chrysomya mega- 
cephala was studied. Five males from 0 to 16 hours of age 
proceeding from artificial rearing, were labelled through its diet. 
The radioisotope used was Phosphorus-32, in the chemical form of 
sodium phosphate (Naz H°* P O,), mixed into a sucrose solution 
of 10% sugar. After 25 hours of labelling and feeding period, each 
male was placed into a cage together with 20 females of the same 
age, for mating. The radioactivity of each male and of the genitalia 
of each female was verified through liquid scintillation counting. It 
was observed that the males showed high activity levels, above 
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1,7 x 10® counts per minute at an average of 3,1 x 10° cpm. Much 
smaller and more variable was the activity showed by the genitalia 
of the females: between 123 and 35.323 cpm, at an average of 
2.986 cpm. As a conclusion it could be observed that the method- 
ology of tagging this species of flies with radioactive phosphorus is 
perfectly suitable for ecological and behavioural studies. During the 
experiments of radiolabelling it could be observed that the predator 
Belonuchus rufipennis caused severe attack to recently laid eggs 
of the flies. To verify the possibility of rearing this insect in the lab- 
oratory, adults of the predator were maintained into Petri dishes 
containing eggs and water. Eggs of the predator, newly hatched 
larvae, pupae and adults were transferred separately into other 
Petri dishes for daily observations. The egg phase of the predator 
was two days. The development of the larvae is 10,7 days, and 5,9 
days of the pupae. As a remark it could be observed that the eggs 
of the flies were well accepted by the predator even if dead, after 
maintenance into a freezer. Rearing of Belonuchus rufipennis is 
perfectly feasible under laboratory conditions using as their diet 
eggs of Chrysomya megacephala. (author). 


31072 (INIS-mf—13912, pp. 113) Tracing the sources con- 
taminated groundwater by boron isotope composition. 
Vengosh, A. (The Hydrological Service, Israel Ministry of Agricul- 
ture, Jerusalem (Israel)); Heumann, K.G.; Juraske, S.; Barth, A. 
Israel Geological Society, Jerusalem (israel). Feb 1994. 143p. 
(CONF-940293-: Israel Geological Society annual meeting 1994, 
Ginosar (Israel), 28 Feb - 2 mar 1994). In /srael Geological Society 
annual meeting 1994. Order Number DE94633511. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. GROUND WATER*/pollution sources; 
BORON ISOTOPES; MUNICIPAL WASTES; TRACER TECH- 
NIQUES 


31073 (INIS-mf-13955) The effect of gamma radiation on 
the rice moth, Corcyra Cephalonica (Staint). Part Il irradiation 
of the eggs, pupae, and adults. Loaharanu, S.; Sutantawong, M.; 
Ungsunanatwiwat, A. Office of Atomic Energy for Peace, Bangkok 
(Thailand). 1971. 8p. Order Number DE94633906. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The 1-3 days old eggs of the rice moth were exposed to gamma 
rays at 0, 3, 6, 12.5 and 25 krads. The LDsp and LDgg for eggs 
was estimated as 9 and 42 krads respectively. A dose of 25 krads 
caused 100% mortality in larvae irradiated as egg stage. Mixed 
ages of 1-7 days old pupae were subjected to 0, 6, 12.5, 25, 50 
and 100 Krads of gamma rays. Based on number of adults 
emerged, the LDsq and LDgg for pupae were estimated as 19 and 
110 krads. Mixed sexes of 1-3 days old adult moths were also ex- 
posed to gamma rays. The LDsq and LDgg for adults appeared to 
be 60 and 170 krads respectively. Irradiation of both sexes of adult 


moths at 25 and 50 krads, led to complete infertility in eggs de- 
posited. 


31074 (LUNBDS-NBBE-94-1940) Effects on growth and nu- 
trition of sewage sludge application in acid pine forests (Pinus 
sylvestris, L.) in a temperature gradient in Sweden. Bramryd, T. 
Lund Univ. (Sweden). Dept. of Ecology. Jun 1994. 24p. Order 
Number DE94790836. Source: OST; NTIS. 

Sewage sludge (20% dw) was applied to acid pine forests (Pinus 
sylvestris, L.) on sandy soils in a temperature gradient in Sweden, 
in order to investigate the effects on soil nitrogen mineralization, 
leaching and plant uptake of nitrogen, balance of base cations be- 
tween soil and vegetation, accumulation and uptake of heavy 
metals anc ine effects on tree productivity. In a pilot study a com- 
parison was made between liquid (4% dw) and dewatered sludge 
(20% dw). The effects of different doses were also investigated. 
Soil and vegetation samples were investigated over an eleven year 
period with special emphasis on the macro nutrients N, P, Na, K, 
Ca and Mg, as well as the heavy metals Cd, Cr, Cu, Ni, Mn, Pb 
and Zn. Measurements of tree productivity were performed 5 years 
after sludge application. Sewage sludge application increased pH 
and the concentrations of inorganic nitrogen and other major nutri- 
ents in the soil during the first years following the application, while 
a decrease in C/N ratio was significant still 11 years after sludge 
treatment. The effects were correlated to the dose of applied 
sludge. Liquid sludge caused a more pronounced transport of inor- 
ganic nitrogen to deeper soil profiles, compared to dewatered 
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sludge. Application of sewage sludge increased the long-term ac- 
cumulation of Cr and Cu in the moor layer, and in the northern 
sites also of Pb and Zn. The concentrations of most heavy metals 
in the vegetation were unaffected by the sludge application. How- 
ever, a small increase was found for Cu and Ni in leaves of 
Vaccinium vitis-idaea. The highest productivity response of sludge 
application was found in pine forests in Central Sweden, with 
initially low soil nutrient concentrations, and with nitrogen as a sup- 
posed limiting factor. Also in Northern Sweden, above the Arctic 
Circle a positive production response was found. 55 refs 


31075 (NAHRES—11, pp. 25-39) Isotope-aided studies of 
the bioavailability of iron from diets and fortified foods to be 
used in iron fortifications programmes in Chile and Ecuador: 
Validation of in vitro techniques. Hertrampf, E. (Chile Univ., San- 
tiago (Chile). Inst. de Nutricion y Technologia de los Alimentos 
(INTA)); Pizarro, F.; Olivares, M.; Walter, T.; Fuenmayor, G.; Es- 
tevez, E.; Yepez, R. International Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1992. (CONF-9110538—: 1. research co-ordination meet- 
ing on isotope-aided studies of the bioavailability of iron and zinc 
from human diets, Vienna (Austria), 29 Oct - 1 nov 1991). In Co- 
ordinated research programme on isotope-aided studies of the 
bioavailability of iron and zinc from human diets: Report on the first 
research co-ordination meeting held in Vienna, Austria, 29 October 
- 1 November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In selected typical Ecuatorian foods to be used in nutritional 
intervention programmes, we measured iron bioavailability in hu- 
mans, with a double isotopic method. The interaction with some 
accompanied foods or beverages was also studied. Iron bioavail- 
ability from wheat flour foods was good (9%). When vermicelli 
soup was eaten together with lemonade sweetened with raw sugar 
cane, mean iron absorption was the highest (15%). Camomile infu- 
sion do not affect iron absorption from bread. At the same time, we 
will validate an in vitro iron availability technique comparing it with 
the results obtained in other laboratories involved in the present 
CRP and with the results obtained in the same foods with in vivo 
double isotopic. We will also start studies of in vitro zine availabil- 
ity. (author). 26 refs, 2 figs, 7 tabs. 


31076 (NAHRES—11, pp. 41-45) Isotope aided studies on 
the bioavailability of iron and zinc from human diets. Raghura- 
mulu, N. (Indian Council of Medical Research, Hyderabad (india). 
National Inst. of Nutrition). International Atomic Energy Agency, 
Vienna (Austria). Section of Nutritional and Health-Related Environ- 
mental Studies. 1992. (CONF-9110538-: 1. research co-ordination 
meeting on isotope-aided studies of the bioavailability of iron and 
zinc from human diets, Vienna (Austria), 29 Oct - 1 nov 1991). In 
Co-ordinated research programme on isotope-aided studies of the 
bioavailability of iron and zinc from human diets: Report on the first 
research co-ordination meeting held in Vienna, Austria, 29 October 
- 1 November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Iron deficiency anaemia is a major public health problem in 
many developing countries including India. Recent multicentric 
studies indicated that in rural population of India, 60% of preschool 
children and 40-60 % of women of child bearing age may suffer 
from anaemia. Studies by Sood et al indicated that iron stores are 
generally lower in the population as compared to populations in 
other countries. It is therefore possible that prelatent iror deficiency 
may be even higher who look otherwise healthy end adequately 
nourished. Iron absorption from habitual diets of Indians has been 
determined in the past by the chemical balance methods. Iron ab- 
sorption determined by this method may be a gross over estimate. 
A more reliable estimate of iron absorption from composite meals 
can be obtained by the radio isotopic methods in which foods are 
extrinsically or intrinsically tagged with radio iron (Fe or 5°Fe). 


Using these methods iron absorption from a few habitual diets was 
studied. 15 refs. 


31077 


(NAHRES—11, pp. 47-61) Bioavailability of iron and 
zinc from human diets: Nutrient delivery technology salt forti- 
fication in human nutrition. Raghuramulu, N. (indian Council of 
Medical Research, Hyderabad (India). National inst. of Nutrition). 
International Atomic Energy Agency, Vienna (Austria). Section of 
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Nutritional and Health-Related Environmental Studies. 1992. 
(CONF-9110538—: 1. research co-ordination meeting on isotope- 
aided studies of the bioavailability of iron and zinc from human 
diets, Vienna (Austria), 29 Oct - 1 nov 1991). In Co-ordinated re- 
search programme on isotope-aided studies of the bioavailability of 
iron and zinc from human diets: Report on the first research co- 
ordination meeting held in Vienna, Austria, 29 October - 1 
November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

lodine deficiency disorders (IDD), iron deficiency anaemia(IDA) 
and zinc deficiency are common problems in India. The discussions 
in this paper centers on the selection of the vehicles which could be 
used to successfully deliver essential nutrients into the daily diet of 
the general population of india and the identification of compounds 
which inhibit the intestinal absorption of zinc. 40 refs, 11 tabs. 


31078 (NAHRES-11, pp. 63-71) lsotope-aided studies of 
the bioavailability of iron from Myanmar diets. Khin Maung 
Naing (Department of Medical Research, Yangon (Myanmar). Nutri- 
tion Research Div.); Myo Khin. International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1992. (CONF-9110538-: 1. research co- 
ordination meeting on isotope-aided studies of the bioavailability of 
iron and zinc from human diets, Vienna (Austria), 29 Oct - 1 nov 
1991). In Co-ordinated research programme on isotope-aided stud- 
ies of the bioavailability of iron and zinc from human diets: Report 
on the first research co-ordination meeting held in Vienna, Austria, 
29 October - 1 November 1991. 238p. Order Number 
DE94636394. Source: OSTI; NTIS (US Sales Only); INIS. 

iron deficiency is an important nutritional problem in Myanmar. 
The preliminary studies in this paper are to be used as a feasibility 
study for an iron fortification programme in Myanmar. This pro- 
gramme is now in the planning stages. This paper contains 
summaries of information gathered from a dietary survey, isotope- 
aided studies of the bioavailability of iron from the daily diet, and a 
work plan for fortifying table salt with iron. 6 refs, 6 tabs. 


31079 (NAHRES—11, pp. 73-85) Iron, zinc and selenium 
status of urban and rural populations in Pakistan, their 
bioavailability in the diet and their dietary interaction. Manser, 
W.W.T. (Bagai Medial Coll., Karachi (Pakistan)); Zaki Hasan, K.; 
lliyas, M.; Zaidi, Z. international Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1992. (CONF-9110538-: 1. research co-ordination meet- 
ing on isotope-aided studies of the bioavailability of iron and zinc 
from human diets, Vienna (Austria), 29 Oct - 1 nov 1991). In Co- 
ordinated research programme on isotope-aided studies of the 
bioavailability of iron and zinc from human diets: Report on the first 
research co-ordination meeting held in Vienna, Austria, 29 October 
- 1 November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In spite of the diversity of diet for rural and urban populations of 
Pakistan, anemias are very common. This paper contains a discus- 
sion of deficiencies of iron, zinc, selenium and magnesium in the 
population. Included are discussions on the bioavailability of these 
elements from the local diet, the various dietary interactions with 
other elements, and several methods used for identifying the trace 
element in blood samples from a test group. 28 refs, 7 tabs. 


31080 (NAHRES—11, pp. 87-101) Isotope aided studies of 
the bioavailability of iron and zinc from human diets con- 
sumed in Peru. Zavaleta, N. (Instituto de Investigacion Nutricional, 
Lima (Peru)); Penny, M.; Berlanga, R.; Espinoza, R.; Lonnerdal, B. 
International Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1992. 
(CONF-9110538—: 1. research co-ordination meeting on isotope- 
aided studies of the bioavailability of iron and zinc from human 
diets, Vienna (Austria), 29 Oct*- 1 nov 1991). In Co-ordinated re- 
search programme on isotope-aided studies of the bioavailability of 
iron and zinc from human diets: Report on the first research co- 
ordination meeting held in Vienna, Austria, 29 October - 1 
November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Iron deficiency can produce disturbances in physical and mental 
health, the most common sign of severe iron deficiency being 





anaemia. Iron deficiency anaemia can impair work capacity; learn- 
ing capacity and result in changes in behaviour as well as 
compromise immunocompetence and causing less resistance to 
infections. In pregnancy, there is evidence that severe anaemia in- 
creases the risk of maternal morbidity and mortality as well as 
premature delivery. There is thus ample justification for attempting 
to implement programmes to combat iron deficiency in developing 
countries such as Peru. In order to determine the most appropriate 
intervention it is necessary to have data on the prevalence and 
severity of iron deficiency. The purpose of this study is to develop 
the necessary steps to implement a fortification programme to 
combat iron deficiency anaemia in Peru, targeted to pre-school 
children and pregnant women, who are the risk groups due to their 
increased requirements of this nutrient. 11 refs, 6 figs, 6 tabs. 


31081 (NAHRES—11, pp. 103-109) Iron and zinc absorption 
from weaning foods prepared from germinated cereals and 
legumes. Kuizon, M.D. (Department of Science and Technology, 
Manila (Philippines). Food and Nutrition Research Inst.). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1992. 
(CONF-9110538—: 1. research co-ordination meeting on isotope- 
aided studies of the bioavailability of iron and zinc from human 
diets, Vienna (Austria), 29 Oct - 1 nov 1991). In Co-ordinated re- 
search programme on isotope-aided studies of the bioavailability of 
iron and zinc from human diets: Report on the first research co- 
ordination meeting held in Vienna, Austria, 29 October - 1 
November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Iron deficiency anaemia is a public health problem in the Philip- 
pines especially in infants, children and pregnant women. The 
immediate cause is inadequate intake of available iron to meet 
increased iron requirements. Iron supplementation studies on preg- 
nant women showed improvement in haemoglobin level and 
reduction of prevalence of anaemia. A project on iron fortification of 
rice with ferrous sulphate is going on. It is proposed to study iron 
and zinc absorption from weaning food prepared from germinated 
rice: mungbean, germinated rice: cowpea, and germinated 
corn:mungbean to support the finding that these formulations will 
alleviate not only protein-energy malnutrition but contribute to im- 
provement of iron status as well since iron contents are higher and 
anti-nutritional factors (phytates and tannin) are either reduced or 
eliminated. This study aims to measure the iron and zinc absorp- 
tion from weaning foods prepared from germinated rice-mungbean, 
germinated rice-cowpea, and germinated corn-mungbean and to 
indicate usefuliness of modifying local foods to improve iron ab- 
sorption. 24 refs, 4 figs. 


31082 (NAHRES—11, pp. 111-174) Isotope - aided studies 
of the bioavailability of iron and zinc from human diets con- 
sumed in Poland. Rafalski, H. (Medical Academy, Lodz (Poland). 
Dept. of Hygiene). International Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1992. (CONF-9110538—-: 1. research co-ordination meet- 
ing on isotope-aided studies of the bioavailability of iron and zinc 
from human diets, Vienna (Austria), 29 Oct - 1 nov 1991). In Co- 
ordinated research programme on isotope-aided studies of the 
bioavailability of iron and zinc from human diets: Report on the first 
research co-ordination meeting held in Vienna, Austria, 29 October 
- 1 November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The main aims of the study were: (1) the evaluation of iron and 
zine status in women of Lodz aged 18-45 years, (2) adaptation of 
the whole body counter to in vivo measurements absorption of iron 
given to the gastro-intestinal tract of volunteers and (3) in rat model 
estimation iron bioavailability from fortified wheat flour combined 
with products usually consumed in Poland. During five months in- 
vestigations thirty seven women were examined each one twice in 
two months interval. Following variables were measured: iron and 
zinc in blood serum, in public and scalp hair and in food, taste acu- 
ity score, serum ferritin, hemoglobin, total iron binding capacity, red 
blood cells, mean corpuscular concentration and corpuscular vol- 
ume. Prevalence of iron deficiency and iron deficient anemia were 
assessed by two models in terms of the depression of serum fer- 
ritin and hemoglobin concentrations. 64 refs, 6 figs, 23 tabs. 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5530 Agriculture and Food Technology 


31083 (NAHRES—11, pp. 175-192) Iron deficlency anaemia 
in Sri Lanka. Liyanage, K.D.C.E. (Ruhuna Univ., Galle (Sri Lanka). 
Dept. of Community Medicine). International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1992. (CONF-9110538-: 1. research co- 
ordination meeting on isotope-aided studies of the bioavailability of 
iron and zinc from human diets, Vienna (Austria), 29 Oct - 1 nov 
1991). In Co-ordinated research programme on isotope-aided stud- 
ies of the bioavailability of iron and zinc from human diets: Report 
on the first research co-ordination meeting held in Vienna, Austria, 
29 October - 1 November 1991. 238p. Order Number 
DE94636394. Source: OSTI; NTIS (US Sales Only); INIS. 

The commonest cause of nutritional anaemia in the Sri Lankan 
population is iron deficiency. The diets of the population belonging 
to the lower socio-economic groups contain little food of animal ori- 
gin. Thus, their diets are deficient in easily absorbable (haem) iron; 
and are also heavily cereal-based. Therefore interference in the 
absorption of dietary iron also occurs. lron-deficiency anaemia is 
not restricted to the so-called "vulnerable groups” in Sri Lanka, 
however, their greater demands make the problem not only com- 
moner but also more severe. Among pregnant and lactating 
women anaemia is often associated with folate deficiency. It must 
also be noted that the low availability of dietary iron is com- 
pounded in large population groups. Malaria, presently raging on 
an epidemic scale is also a major contributory factor to the inci- 
dence of anaemia. The purpose of this study was to examine the 
iron status of pre-school children and pregnant women; to establish 
normal levels of biochemical indices at different trimesters; to 
record the effect of iron supplementation during pregnancy; and to 
record the bioavailability of iron from weaning foods and common 
adult diets. 6 figs, 14 tabs. 


31084 (NAHRES—11, pp. 193-202) Iron availability from 
Venezuelan diets and iron fortification. Layrisse, M. (Instituto 
Venezolano de Investigaciones Cientificas, Caracas (Venezuela)). 
International Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1992. 
(CONF-9110538—: 1. research co-ordination meeting on isotope- 
aided studies of the bioavailability of iron and zinc from human 
diets, Vienna (Austria), 29 Oct - 1 nov 1991). In Co-ordinated re- 
search programme on isotope-aided studies of the bioavailability of 
iron and zine from human diets: Report on the first research co- 
ordination meeting held in Vienna, Austria, 29 October - 1 
November 1991. 238p. Order Number DE94636394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Taking the advantages of the Proyecto Venezuela, a national 
survey on growth, nutrition and family carried out from 1918 to 
1985 in people of various socioeconomic strata living in all regions 
of Venezuela, a research group have concentrated their work in 
the last three years on the studies of iron availability from diets in 
different regions of the Country, consumed by people of different 
socioeconomic strata and the iron fortification of staple food con- 
sumed by the people with low income. This paper contains a 
summary of the results from these studies. 3 refs, 8 tabs. 


31085 (OAEP—1-120) improvement of bacteriological qual- 
ity of frozen shrimp by gamma radiation. Nouchpramool, K.; 
Pungsilpa, S.; Adulyatham, P. Office of Atomic Energy for Peace, 
Bangkok (Thailand). Dec 1985. 23p. Order Number DE94633909. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possible use of gamma irradiation at doses of 2 and 3 kGy 
to improve bacteriological quality of frozen shrimp was investi- 
gated. The effects of gamma irradiation on salmonella viability in 
frozen shrimp and on sensory quality of frozen shrimp were also 
evaluated. Treatment of frozen shrimp at 3 kGy reduced bacterial 
load by 2 log cycles and eliminated Enterobacteriaceae, E. coli, V. 
parahaemolyticus, and S. aureus. Coliform was still present in a 3 
kGy treated samples but in a very small percentage and the count 
was less than 10 cell/g. Salmonella was not detected in either irra- 
diated or non-irradiated frozen shrimp. A difference in radiation 
resistance was noted among five salmonella serotypes tested. S. 
lexington was the most resistant and S. anatum was the least re- 
sistant. Salmonella resistance was higher in frozen inoculated 
shrimp than in refrigerated inoculated shrimp. A dose of at least 
4.2 kGy is required for a seven log cycle reduction of salmonella 
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contamination in frozen shrimp. Off-flavors were produced in frozen 
shrimp irradiated at 4.2 kGy but diminished during subsequent 
frozen storage. However, irradiated frozen shrimp was of accept- 
able quality for at least four months. Dosage at 3 kGy appeared to 
be sufficient for improving bacteriological quality of frozen shrimp. 


31086 (OAEP-—1-124) Improvement of bacteriological qual 
ity of frozen chicken by gamma radiation. Nouchpramool, K. 
(Office of Atomic Energy for Peace, Bangkok (Thailand)); Pracha- 
sitthisak, Y.; Charoen, S.; Kanarat, S.; Kanignunta, K.; 
Tangwongsupang, S. Office of Atomic Energy for Peace, Bangkok 
(Thailand). Dec 1986. 15p. Order Number DE94633910. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The possible use of gamma irradiation at doses of 1.6 to 4.0 
kGy to improve bacteriological quality of frozen chicken was inves- 
tigated. The effects of gamma irradiation on salmonella viability in 
frozen chicken and on sensory quality of frozen chicken were also 
evaluated. D;9-values for different isolated strains of salmonella in 
frozen chicken varied from 0.41 to 0.57 kGy. A dose of 4 kGy is 
required for a seven log cycle reduction of salmonella contamina- 
tion in frozen chicken. Approximately 21 per cent of frozen chicken 
examined were contaminated with salmonella. Salmonella 
typhimurium, salmonella virchow, and salmonella java were pre- 
dominant. Irradiation of frozen chicken at a minimum dose of 3.2 
kGy eliminated salmonella, coliform, Escherichia coli, and Staphy- 
lococcus aureus and, in addition, reduced baterial load by 2 log 
cycles. Faecal streptococci was still present in a 3.2 kGy samples 
but in a very small percentage and the count was not over 100 
colonies per g. Discoloring of chicken meat was noted after a 2 
kGy treatment. The sensory quality of frozen chicken irradiated at 
3 and 4 kGy tended to decrease during frozen storage but was 
within the acceptable range on a nine point hedonic scale even af- 
ter eight months of frozen storage. Dosage at 3.2 kGy appeared to 
be sufficient for improving bacteriological quality of frozen chicken. 


31087 (OAEP—1-132) Shipping trial of irradiated frozen 
shrimp from Thailand to the Netherlands. Prachasitthisak, Y. 
(Office of Atomic Energy for Peace, Bangkok (Thailand)); Nouch- 
pramool, K.; Charoen, S.; Adulyatham, P.; Williams, J.L.; 
Stegeman, H.; Farkas, J. Office of Atomic Energy for Peace, 
Bangkok (Thailand). 1988. 21p. Order Number DE94633911. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Quality of non-irradiated and irradiated frozen shrimp after ship- 
ping trial from Thailand to the Netherlands were investigated. 
Commercial frozen shell on headless shrimp and pre-cooked and 
peeled shrimp were irradiated with 0, 2, and 3 kGy at the Office of 
Atomic Energy for Peace (OAEP), Thailand, and transported by 
sea to the International Facility for Food Irradiation Technology (IF- 
FIT), the Netherlands. It was found that both types of frozen 
shrimp before shipment are of good quality. Radiation with 3 kGy 
resulted in 2-3 log cycles reduction of mesophilic and psy- 
chrotrophic colony counts and caused no significant change in 
sensory quality. The irradiated products were found to be free from 
coliforms, faecal coliforms, Escherichia coli, salmonella, vibrio para- 
haemolyticus and Staphylococcus aureus. There was no increase 
in bacterial count in irradiated frozen shrimps after two months of 
transportation. The results of flora analysis show that radiation 
does not present any hazard resulting from a shift in the microflora. 
The surviving microflora in both types of irradiated frozen shrimp 
consisted mainly of Micrococcus spp.. Besides, irradiation with 
dose of 3 kGy did not affect the sensory quality of the frozen 
shrimp within duration of transportation. It can be concluded that ir- 
radiation improves the bacteriological quality of frozen shrimp for 
transportation to the Netherlands. 


31088 (OAEP-1-148) Improvement of bacteriological qual- 
ity and shelf-life extension of pork product (Bologna) by 
gamma irradiation. Bunnak, J. Office of Atomic Energy for Peace, 
Bangkok (Thailand). Jan 1994. 33p. (in Thai). Order Number 
DE94633912. Source: OSTI; NTIS (US Sales Only); INIS. 

Bologna (pork product sausage) from three places of production; 
Food Science and Technology Laboratory of Kasetsart University 
(FST) Bologna, Factory A. and Factory B. were packed in 
polyethylene (PE) and oriented polypropylene laminated with 
polyethylene (OPP/PE) bags under vacuum, irradiated at 0, 2 and 
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3 kGy and kept at 8+-1°C for studying the effect of gamma irradia- 
tion on the destruction or inhibition of microorganism and sensory 
qualities on the extension of their shelf-life. The results showed 
that the FST Bologna had the higher quality than Bologna A. and 
Bologna B.. The shelf-life of the FST Bologna packed in OPP/PE 
bags under vacuum conditions and irradiated at 0, 2 and 3 kGy 
were 1, 2 and 3 weeks, respectively. Taste panels accepted the 
samples both irradiated at 2 kGy and 3 kGy and still accepted 
when stored more than 3 weeks. Non-irradiated Bologna were re- 
jected after 2 weeks storage. It could be concluded that shelf-life of 
Bologna can be extended 2 weeks by packing in OPP/PE bags un- 
der vacuum and irradiated at 3 kGy. 


31089 (OAEP—1-149) Improvement of bacteriological qual- 
ity of Nham (fermented pork sausage) by gamma irradiation: 
Final report. Prachasitthisak, Y.; Bunnak, J. Office of Atomic En- 
ergy for Peace, Bangkok (Thailand). Jan 1994. 21p. (in Thai). Order 
Number DE94633913. Source: OSTI; NTIS (US Sales Only); INIS. 
The changes in bacteriological quality and acidity of Nham (fer- 
mented pork sausage) at each day of fermentation (1-5 days) were 
investigated. The effect of gamma irradiation at dose of 1, 2 and 3 
kGy on bacteriological quality of Nham were also studied. It was 
found that there was little change in total viable count of Nham 
during the five days of storage. The initial amount of Enterobacteri- 
aceae of Nham decreased by 2 log cycles whereas, the initial 
amount of Lactobacillus increased by 2 log cycles. The amount of 
lactic acid in Nham increased with increasing storage time. Irradia- 
tion at doses of 2 and 3 kGy resulted in 2 and 3 log cycles 
reduction of total viable bacterial count, Enterobacteriaceae, Lacto- 
bacillus, yeasts and molds. Sensory quality evaluation showed no 
significant differences in colour, odor, flavor and texture between 
non-irradiated and irradiated Nham. The amount of lactic acid in ir- 
radiated Nham was found to be lower than the amount in the 
non-irradiated one at the same period of storage. The optimal time 
for best palatable Nham is between 1-3 days of fermentation prior 
to irradiation at 2 kGy. Irradiated Nham can be kept for 10 days at 
room temperature or 9 weeks in refrigerated condition (5+-2°C). 


31090 (THAI-AEC-33) Fruits irradiation. Tengumuay, C.; 
Juangbhanich, C.; Prompubesara, C.; Takinarasmee, S.; Song- 
prasertchai, S. Office of Atomic Energy for Peace, Bangkok 
(Thailand). 1970. 139p. Order Number DE94633914. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The objectives of this project in food irradiation are two-fold, to 
study the effect of irradiation in prolongation of useful storage life 
of fruits and to evaluate irradiation as a means of preserving fruits. 
However radiation is not intended to replace existing preservation 
processes but may be used in conjunction with current methods 
such as refrigeration, drying, fermentation etc. In fact radiation 
should combine with proper storage and packaging techniques in 
order to ensure maximum benefits. Ripening retardation of fruits by 
irradiation kinds of fruits: papaya, mango, rambutan, longan and 
durian. Changes in organoleptic properties of fruit flavor and taste, 
texture changes by taste panei estimation of significance level of 
results by statistical mathematical methods, chemical changes de- 
termination of climacteric peak in fruits by estimation of carbon 
dioxide evolution, vitamin C determination by Tillmann’s method, 
carotenoid separation by thin layer chromatography, reducing sug- 
ars and acidity determination, volatile components of durian by 
gas-chromatography. 


31091 (THAI-AEC-—34) Fish irradiation. Kovacs, J.; Tengum- 
nuay, C.; Juangbhanich, C. Office of Atomic Energy for Peace, 
Bangkok (Thailand). 1970. 20p. Order Number DE94633915. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Chub-mackerel was chosen for the study because they are the 
most common fish in Thailand. Preliminary investigations were con- 
ducted to determine the maximum radiation dose of gamma-rays 
by organoleptic tests. The samples were subjected to radiation at 
various doses up to 4 Mrad. Many experiments were conducted 
using other kinds of fish. The results showed that 1 Mrad would be 
the maximum acceptable dose for fish. Later, the influence of the 
radiation dose from 0.1-1 Mrad was studied in order to find the op- 
timum acceptable dose for preservation of fish without off-flavour. 
For this purpose, the Hedonic scale was used. It was found that 





0.2 and 0.5 Mrad gave the best result on Chub mackerel. The de- 
terminations of optimum dose, organoleptic, microbiological and 
trimethylamine content changes were done. The results showed 
that Chub mackerel irradiated at 0.2, 0.5 and 1 Mrad stored at 3°C 
for 71 days were still acceptable, on the contrary the untreated 
samples were found unacceptable at 14 days. The trimethylamine 
increment was significantly higher in the untreated samples. At 15 
days storage, trimethylamine in the non-irradiated Chub-mackerel 
was about 10 times higher than the irradiated ones. At 51 and 79 
days storage, about 13 times higher in the control samples than the 
irradiated samples except 0.1 Mrad. Only 2 times higher was found 
for the 0.1 Mrad. The microbiological results showed that the irradi- 
ation above 0.2 Mrad gave favorable extension of shelf-life of fish. 


31092 (THAI-AEC—38) Preliminary investigation on the ex- 
tension of shelf-life of boiled Chub mackerel by irradiation. 
Loaharanu, P.; Prombubesara, C.; Songprasertchai, S. Office of 
Atomic Energy for Peace, Bangkok (Thailand). 1970. 23p. (In 
Thai). Order Number DE94633916. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The influence of irradiation on the extension of shelf-life of boiled 
Chub mackerel stored at room temperature (25-30°C) was investi- 
gated. It was found that boiled Chub mackerel irradiated at 0.1, 
0.2, or 0.3 Mrad could be kept with good organoleptic properties at 
room temperature for 5, 8, and 11 days respectively; while the 
unirradiated sample could be kept for only 2 days. Boiled Chub 
mackerel used in this study was found to be heavily contaminated 
with microorganisms. Irradiation at doses mentioned caused reduc- 
tion of more than 99% of bacteria. Bacillus and Acinetobacter were 
found to predominate in the irradiated boiled mackerel. The 
predominant flora in unirradiated boiled mackerel included Micro- 
coccus, Staphylococcus, Bacillus, Acinetobacter, and Proteus. E. 
coli was always detected in unirradiated samples and was occa- 
sionally detected only in samples irradiated at 0.1 Mrad. 
Trimethylamine nitrogen (TMA-N) content, total volatile basic nitro- 
gen (TVB-N) content, and total bacterial count (TBC) were used as 
indices of decomposition of both irradiated and unirradiated sam- 
ples. TMA-N and TBC were found to be good indices of quality of 
only unirradiated boiled Chub mackerel, whereas TVB-N was found 
to be a good index of quality of both irradiated and unirradiated 
samples. 


31093 (THAI-AEC—49) Effect of irradiation in extending the 
storage life of boiled Chub mackerel (Rastrelliger spp.). Loaha- 
ranu, P.; Prompubesara, C.; Songprasertchai, S.; Kraisorn, K. 
Office of Atomic Energy for Peace, Bangkok (Thailand). 1971. 25p. 
Order Number DE94633917. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Effect of irradiation at doses of 0.1, 0.2, or 0.3 Mrad in extending 
the storage life of boiled Chub mackerel held at room temperature 
was described. Total aerobic count, trimethylamine nitrogen, and 
total volatile basic nitrogen contents were used and objective in- 
dices of quality in comparison with sensory evaluation of the 
product. Boiled fish irradiated at 0.1, 0.2, or 0.3 Mrad were found 
to be in good quality for 10, 15, and 17 days respectively, com- 
pared with 3 days for the unirradiated control. Trimethylamine 
nitrogen and total volatile basic nitrogen contents were found to be 
useful indices of quality, which showed fair correlation with sensory 
evaluation of the irradiated product. Total aerobic count showed 
little value as a quality index. Bacillus, Staphylococcus, and Micro- 
coccus predominated in both unirradiated and irradiated boiled fish. 
The product was found to be free of faocal coliform. Safety of the 
irradiated boiled fish concerning botulism was discussed. 


31094 (THAI-AEC-51) Effect of gamma irradiation on Hom 
Tong banana. Office of Atomic Energy for Peace, Bangkok (Thai- 
land). 1971. 57p. Order Number DE94633918. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report contains research on the use of gamma irradiation to 
retard the ripening and extend the shelf life of bananas. The major 
concerns were the effects that irradiation would have on the nutri- 
tional content, the organoleptic properties and the pigment of the 
fruit. 


31095 (THAI-AEC-51, pp. 8-13) The influence of gamma ir- 
radiation on shelf-life extension of banana. Tiravat, K. (Office of 
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Atomic Energy for Peace, Bangkok (Thailand)). Office of Atomic 
Energy for Peace, Bangkok (Thailand). 1971. In Effect of gamma 
irradiation on Hom _ Tong banana. 57p. Order Number 
DE94633918. Source: OSTI; NTIS (US Sales Only); INIS. 

Effect of various doses of gamma radiation on shelf-life exten- 
sion of Hom Tong banana stored at 17°C, 20°C, and 23°C was 
described. Irradiated banana stored at 20°C and 23°C did not 
show any retardation in ripening. Doses from 20-40 Krad appeared 
to delay ripening of the banana stored at 17°C for 3-5 days. No 
significant difference in weight losses between irradiated and non- 
irradiated banana was detected during storage. 


31096 (THAI-AEC—51, pp. 14-20) Effect of irradiation on vi- 
tamin C and acidity. Jiravatana, V. (Office of Atomic Energy for 
Peace, Bangkok (Thailand)). Office of Atomic Energy for Peace, 
Bangkok (Thailand). 1971. In Effect of gamma irradiation on Hom 
Tong banana. 57p. Order Number DE94633918. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Effect of gamma radiation on the total carbohydrates content of 
Hom Tong banana stored for various time was discussed. The total 
carbohydrates of unirradiated banana increased more rapidly during 
storage than those of irradiated ones. Radiation did not appear to 
have any effect on the total carbohydrate content in the banana. No 
significant difference was found on the total carbohydrates between 
irradiated and unirradiated banana at the same stage of ripeness. 


31097 (THAI-AEC-51, pp. 21-25) Effect of irradiation on 
starch content. Jiravatana, V. (Office of Atomic Energy for Peace, 
Bangkok (Thailand)). Office of Atomic Energy for Peace, Bangkok 
(Thailand). 1971. In Effect of gamma irradiation on Hom Tong ba- 
nana. 57p. Order Number DE94633918. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Effect of radiation on starch content of Hom Tong banana was 
described. There was significant reduction in starch content of ba- 
nana during storage in all treatments. The reduction of starch 
contents in banana irradiated at different doses were less than that 
of unirradiated one, due to slower rate of ripening of the irradiated 
fruits. Banana irradiated at 20 Krad appeared to exhibit slowest 
rate of starch reduction. 


31098 (THAI-AEC-51, pp. 26-32) Effect of irradiation on 
carbohydrates content. Chantharasakul, S. (Office of Atomic En- 
ergy for Peace, Bangkok (Thailand)). Office of Atomic Energy for 
Peace, Bangkok (Thailand). 1971. In Effect of gamma irradiation 
on Hom Tong banana. 57p. Order Number DE94633918. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Effect of gamma radiation on vitamin C and total acidity contents 
of Hom Tong banana was described. There was a slight decrease 
in vitamin C contents in both irradiated and non-irradiated banana 
during storage. No difference was detected in term of vitamin C 
contents between irradiated and non-irradiated banana at any stor- 
age time. The total acidity of the banana increased with increasing 
time of storage owing to the ripening effect of the fruit. Higher total 
acidity content of non-irradiated banana during storage indicated 
the faster rate of ripening of the fruit. 


31099 (THAI-AEC-51, pp. 33-40) Phenolic constituents in 
irradiated banana fruit tissues. Juangbhanich, C. (Office of 
Atomic Energy for Peace, Bangkok (Thailand)). Office of Atomic 
Energy for Peace, Bangkok (Thailand). 1971. In Effect of gamma 
irradiation on Hom _ Tong banana. 57p. Order Number 
DE94633918. Source: OSTI; NTIS (US Sales Only); INIS. 

The "Hom Tong” banana fruits grown in Thailand irradiated at 10, 
20, 30 and 40 Krad and stored at 17°C were used for analyses. 
The total phenolic compounds observed in irradiated fruits were 
higher than non-irradiated ones after harvested and 7 days of stor- 
age. The total phenolic components in the pulp of banana fruits 
were decreased during ripening when stored from 7-35 days. How- 
ever, the phenolic constituents become increased again after 21 
days of storage at the doses of 20 and 40 Krad due to the infected 
fruits by the fungus during the fruits approached to over ripe. 


31100 (THAI-AEC-51, pp. 41-46) Effect of irradiation on 


carotene. Jiravatana, V. (Office of Atomic Energy for Peace, 
Bangkok (Thailand)); Takkinarasmee, S. Office of Atomic Energy 
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for Peace, Bangkok (Thailand). 1971. In Effect of gamma irradia- 
tion on Hom Tong banana. 57p. Order Number DE94633918. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The carotene contents of irradiated and non-irradiated Hom Tong 
banana at various storage time were described. There was no de- 
tectable carotene content in banana immediately after harvesting. 
The carotene contents of the banana irradiated at various doses 
appeared to be significantly higher than that of unirradiated ones 
with increasing time of storage. 


31101 (THAI-AEC-51, pp. 47-57) Sensory evaluations of ir- 
radiated bananas. Jiravatana, V. (Office of Atomic Energy for 
Peace, Bangkok (Thailand)). Office of Atomic Energy for Peace, 
Bangkok (Thailand). 1971. In Effect of gamma irradiation on Hom 
Tong banana. 57p. Order Number DE94633918. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Effect of various doses of gamma radiation on the organoleptic 
properties, namely color, taste, and texture of Hom Tong banana 
was described. After 14 days of storage at 17°C there was only a 
slight difference in the organoleptic properties of banana irradiated 
at different doses and unirradiated ones. However, after 28 days of 
storage, only banana irradiated at 20 Krad showed significant dif- 
ference in terms of color, taste, and texture from other treatments. 
The results appeared to correlate well with the storage studies of 
the irradiated banana. 


31102 (THAI-AEC—53) Effect of gamma irradiation on cap 
opening of straw mushroom (Volvariella valaceae). Prompube- 
sara, C. Office of Atomic Energy for Peace, Bangkok (Thailand). 
1972. 32p. Order Number DE94633919. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Straw mushrooms (Volvariella valaceae) were irradiated at dose 
of 0, 25, 50 and 100 Krad and hek at different conditions, namely 
at ambient condition (28-35°, 65-70% R.H.); 20°C 90% R.H.; 
17°C, 90-95% R.H.; and 12°C, 70% R.H. The optimum condition 
for storage of the irradiated mushrooms was found to be at 17°C, 
90-95% R.H. where mushroom subjected to 100 Krad could be 
held for at least 4 days with relatively low percentage of cap open- 


ing. Irradiated mushroom appeared to exhibit less weight loss than 
the non-irradiated one. It was also found that the size of mush- 
rooms was a good index of cap opening of both irradiated and 
non-irradiated mushrooms, i.e., the larger the size the sooner the 
opening of the cap during storage. 


31103 (THAI-AEC-58) Preservation of crab meat by 
gamma irradiation. Loaharanu, P.; Prompubesara, C.; Kraisorn, 
K.; Noochpramool, K. Office of Atomic Energy for Peace, Bangkok 
(Thailand). 1972. 13p. Order Number DE94633920. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Fresh crab meat from swimming crab (Portunus pelagicus, Linn.) 
was irradiated at doses of 0.075, 0.15 and 0.25 Mrad and held at 
3°C. The storage life of non-irradiated crab meat was approxi- 
mately 7 days compared with 14 days for crab meat irradiated at 
0.075 Mrad and 28 days for samples receiving 0.15 or 0.25 Mrad 
treatment. Total aerobic count, trimethylamine nitrogen, total 
volatile basic nitrogen, and ammonia contents were used as objec- 
tive indices of freshness in comparison with sensory evaluation of 
the crab meat. All objective indices correlated well with the sensory 
judgement of the samples. The crab meat used in the study was 
heavily contaminated with microorganisms. Irradiation at 0.15 and 
0.25 Mrad reduced approximately 2 log cycles in the total count. 
Acinetobacter (Achromobacter) was predominated in irradiated crab 
meat, especially after prolonged storage. High coagulase positive 
staphylococci count was detected in only non-irradiated crab meat. 


31104 (THAI-AEC-71) Elimination of salmonella from 
fermented pork by gamma irradiation. Noochpramul, K.; Loaha- 
ranu, P. Office of Atomic Energy for Peace, Bangkok (Thailand). 
1974. 22p. (in Thai). Order Number DE94633921. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A fermented pork product, locally known as "Nham”, is usually 
contaminated with salmonella and occasionally with Trichinella spi- 
ralis and Taenea solium. This product is always eaten raw as 
cooking destroys its delicate flavour. A survey made on the MPN of 
salmonella revealed that much less than 100 salmonella was found 
in one gram of the product. Nham was inoculated with S. derby, S. 
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anatum, S. newport, or S. paratyphi B, the most common serotypes 
of salmonella found in this product, at 10°, 10*, or 10* per gram. 
The inoculated product was irradiated by the gamma beam-650 
Co-60 irradiator at 0, 0.1, 0.2, 0.3 or 0.4 Mrad. Dosage at 0.4 Mrad 
eliminated salmonella as much as 10° per g; 0.3 Mrad eliminated 
10®/g of S. newport and S. paratyphi B and 104/g of S. derby and 
S. anatum; and 0.2 Mrad eliminated 107/g of all serotypes of 
salmonella in the product. No changes in the organoleptic proper- 
ties of irradiated Nham was found when irradiated at 0.3 Mrad or 
less. Dosage at 0.2 Mrad appeared to be sufficient for commercial 
irradiation of Nham for the elimination of salmonella. 


31105 (THAI-AEC—74) Effect of gamma irradiation on 
Okrong and Tong Dum mangoes. Jiravatana, V.; Sirikulvatana, 
S.; Tiravat, K.; Loaharanu, P. Office of Atomic Energy for Peace, 
Bangkok (Thailand). 1974. 88p. Order Number DE94633922. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Local mango variety "Okrong” and "Tong Dum” were irradiated at 
mature green stage using various dosages from 20-60 Krad. In ad- 
dition, a hot water treatment at 50°C for 3 min. and 50°C for 5 
min. was given to another lot of Okrong and Tong Dum mangoes 
respectively prior to irradiation. Both irradiated and non-irradiated 
mangoes were stored at 17°C, 80-90% R.H. or 12°C, 75-80% R.H. 
The three lots of mangoes were compared and then evaluated on 
the basis of the market life, organoleptic properties and whole- 
someness which includes color, flavor and texture. The results of 
this evaluation are reported in this paper. 
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Refer also to citation(s) 29419, 29483, 29501, 29919, 29932, 
29945, 30431, 30763, 30764, 30797, 30958, 30959, 30960, 30961, 
30963, 30964, 31036, 31039, 31040, 31043, 31044, 31045, 31046, 
31047, 31881, 31902 


31106 (EUR-14927) Rdiation protection. Progress report 
1990-91. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. 1571p. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in DE, FR. 

The progress report of the 1990-91 radiation protection pro- 
gramme outlines the research work carried out during the whole 
contractual period under all contracts between the Commission of 
the European Communities and research groups in the Member 
States. More than 400 scientists collaborated on this program. Ob- 
jectives and results of more than 130 projects are reported. They 
are grouped into three sectors: human exposure to radiation and 
radioactivity; consequences of radiation exposure to man, their as- 
sessment, prevention and treatment; risks and management of 
radiation protection. 134 reports were abstracted and indexed indi- 
vidually for the INIS database. (R.P.). 


31107 (EUR-—14927, pp. 17-22) Collaboration on research 
and development concerned with the methodology and data in 
radiation dosimetry. Dennis, J.A. (European Radiation Dosimetry 
Group (United Kingdom)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi6-026. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Aliso published in DE, FR. 

The global objectives of this project are threefolds. The stimula- 
tion of collaborative developments and research into methods and 
techniques for the evaluation of exposures to and risks from ioniz- 
ing radiations. The harmonization of methods of assessing and 
researching radiation exposures by means of intercomparisons, 
workshops, seminars and by active collaboration. The collection 
and evaluation of physical data relevant to the assessment of the 
biological effects of ionizing radiations and to the assessment of 
occupational and environmental exposures. The society operates 
through Working Groups each composed of 10 to 15 scientists 
from European laboratories. (R.P.) 35 refs. 





31108 (EUR-—14927, pp. 23-25) Quantities, units and mea- 
surement techniques for ionizing radiation. Allisy, A. (Bureau 
International des Poids et Mesures (BIPM), 92 - Sevres (France)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6-322. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The International Commission on Radiation Units and Measure- 
ments (ICRU), has as its principle objective development of 
internationally acceptable recommendations regarding: Quantities 
and units of radiation and radioactivity objectives for the reporting 
period are completion of the drafting work on ICRU reports on: 
supplemental information on tissue substitutes in radiation dosime- 
try and measurement, measurement of dose equivalent, phantoms 
used in therapy, diagnosis and protection, stopping powers and 
ranges for protons and alpha particles. (R.P.). 


31109 (EUR-14927, pp. 27-32) The implementation of the 
operational dose quantities into radiation protection dosimetry 
(NRPB Association). O'Riordan, M.C. (National Radiological 
Protection Board, Chilton (United Kingdom)); Chartier, J.L. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi6-347. In RAdiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The main objectives of this project are to improve the measure- 
ment of spectral and angular distributions of external radiations in 
the workplace and to examine the implications of these measure- 
ments for personal dosimetry. They include measurement 
techniques for X-ray, -y-radiation and neutron radiation, perfor- 
mance testing of personal dosemeters, the implications of spectral 
and spatial distributions measurements on personal dosimetry. 
(R.P.). 


31110 


(EUR-14927, pp. 45-52) Development of an universal 
personal dosemeter using semiconductor sensors for mixed 
radiation fields. Siffert, P. (Strasbourg-1 Univ., 67 (France). Cen- 
tre de Recherches Nucleaires). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-304. 


In Radiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: the development of an elec- 
tronic personal dosemeter using semiconductors for mixed field 
radiation monitoring; computer simulation of the optimal design of 
the filters and converters associated with silicon detectors; and op- 
timization of the silicon detectors. The objective for the reporting 
period is to develop a portable pocket sized system able to mea- 
sure both the +-ray and neutron doses for personal dosimetry. 
(R.P.) 5 refs., 3 tabs. 


31111 (EUR-14927, pp. 53-66) Development of an universal 
personal dosemeter using semiconductor sensors for mixed 
radiation fields. Kramer, H.M. (Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-305. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: the development of a semicon- 
ducting detector system to be used in a personal dosemeter, and 
the investigation of its dosimetric properties; acquisition of a com- 
prehensive set of data for systematic studies of the response and 
its energy dependence. The objective for the reporting period is the 
completion of the investigation of the relevant parameters deter- 
mining the response and its energy dependence of the Si-diodes 
covered with compensating filters of different materials. (R.P.) 7 
figs. 


31112 (EUR-14927, pp. 67-71) Development of an univer- 
sal personal dosemeter using semiconductor sensors for 
mixed radiation fields. Furetta, C. (Rome Univ. (Italy). Ist. di 
Fisica). Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi6-306. In Adiation protection. 
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Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to develop a pocket sized per- 
sonal dosemeter using semiconductor materials. This dosemeter 
will be able to give a reading as close as possible to the dose 
equivalence in radiation fields existing around reactors, accelera- 
tors, X and gamma sources. Furthermore, the pocket dosemeter 
will give a flat energy response according to the most recent ICRP 
recommendations. (R.P.) 2 figs. 


31113 (EUR—14927, pp. 73-82) Development of an universal 
personal dosemeter using semiconductor sensors for mixed 
radiation fields. Goebel, K. (European Organization for Nuclear 
Research, Geneva (Switzerland)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-307. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to develop a pocket-sized per- 
sonal dosemeter with dose-equivalent response. The instrument is 
intended to be used by persons working in areas near accelera- 
tors, reactors and other sources of radiation, which produces both 
gammaz-radiation and neutrons of widely varying energies. The de- 
tector system in the dosemeter is composed of a set of solid-state 
detectors (Si, CdTe or GdO) with or without polythene radiators, 
each chosen to cover their part of the radiation spectrum. The sec- 
ond and final part of the project consists of measurement of fast 
neutron response of the same batch of Si-detectors which were ex- 
posed to photons. (R.P.) 4 refs., 1 tab. 


31114 (EUR-—14927, pp. 159-174) Determination and reali- 
sation of calibration fields for neutron protection dosimetry as 
derived from spectra encountered in routine surveillance. 
Klein, H. (Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany)); Chartier, J.L. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi7-031. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of this collaborative project is to produce in the 
laboratory a few well characterized neutron fields that replicate typ- 
ical spectral neutron fluence distributions encountered in radiation 
protection practice. These fields are needed for the calibration of 
neutron area and personal dosemeters which generally do not 
have the energy response required to determine dose-equivalent 
quantities. The project consists of four distinct parts. The objectives 
and results of each contribution for the reporting period are dis- 
cussed. (R.P.) 13 refs., 10 figs. 


31115 (EUR-14927, pp. 191-205) The calculation of doses 
from intakes of radionuclides by inhalation or ingestion impie- 
mentation of the operational dose quantities into radiation 
protection dosimetry (NRPB Association). Bailey, M.R. (National 
Radiological Protection Board, Chilton (United Kingdom)); Kendall, 
G.M.; Stahlhofen, J.A.C.; Roy, M.; Taylor, D.M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi6-347. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The project is concerned with the development and implementa- 
tion of models for evaluating doses to internal organs from intakes 
of radionuclides, by both inhalation and ingestion. Much of the 
work is closely linked to the development of ICRP models and rec- 
ommendations relating to the dosimetry of internally deposited 
radionuclides. During this reporting period the implications were ex- 
plored for doses per unit intake, and for ALIs, of proposed changes 
to ICRP recommendations relevant to internal dosimetry: _ ie, 
changes in tissue weighting factors, and in the limit on committed 
effective dose. The objectives and results of the seven contributions 
of the project for the reporting period are discussed. (R.P.) 23 refs. 


31116 (EUR-14927, pp. 207-212) The assessment of inter- 


nal dose: The establishment of registries of dose assessment, 
autopsy data and models. Gibson, J.A.B. (AEA Environment and 
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Energy, Harwell (United Kingdom)); Fry, F.A.; Piechowski, J. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi7-024. In Adiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

This proposal is designed to establish the basis for setting up 
three registries: a registry of internal dose assessments using in- 
formation supplied by European laboratories and obtained from the 
literature; a registry of autopsy data using information obtained by 
individual laboratories in each European country; a registry of 
mathematical models used for internal dose assessments in Euro- 
pean laboratories and in the literature. It is intended that detailed 
protocols will be prepared for the 3 European Registries on Internal 
Dose Assessments (ERIDA); Autopsy Date (ERAD); and Models 
for Internal Dosimetry (ERMID) for discussion by E-C6. These pro- 
tocols will be used to provide the basis for a database for use 
under a new contract. The results of the three contributions to the 
project for the present reporting period are discussed. (R.P.). 


31117 (EUR-14927, pp. 213-223) Assessment of internal 
dose from radionuclides using stable isotope tracer tech- 
niques in man. Molho, N. (Milan Univ. (Italy)); Taylor, D.M. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi7-029. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The principal objective of the programme is to investigate the 
use of stable isotope tracers to improve source terms for models of 
internal dosimetry from environmental exposure to radioactive ma- 
teriais. This project is aimed to obtain biokinetic data in humans by 
a novel stable isotope approach and to assess radiation doses for 
several radionuclides for which the current state of knowledge is 
poor. The elements identified are Sr, Ce, Ba, Ru, Te, Zr, Pu and 
higher actinides. Promising candidates are Eu and Gd as ana- 
logues for Am and Cm respectively, whereas Hf and Sm may be 
considered as Pu analogues. The objectives and results of the five 
contributions to the project for the present reporting period are dis- 
cussed. (R.P.) 7 refs., 1 fig., 2 tabs. 


31118 (EUR-14927, pp. 565-578) Chemical treatments to 
reduce the transfer of caesium radioisotopes to the human 
foodchain after a serious nuclear accident. Silva, S. (Piacenza 
Univ. (Italy). Radioisotopes Lab.). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-329. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of the project is to produce a reduction of the transfer 
factors of radiocesium in plants, milk and meat owing to a deposi- 
tion of radioactive products following a severe nuclear accident. 
The project includes two distinct working departments. The first 
studies the possibility to reduce the translocation of radiocesium 
from the areal parts to the edible products of crops. The second 
studies the possibility to reduce the radiocesium in the milk and in 
the meat as a consequence of the feeding with contaminated fod- 
der. (R.P.) 4 refs., 5 figs., 7 tabs. 


31119 (EUR-14927, pp. 603-614) Late somatic effects of 
jonizing radiation on the mammalian organism. Maisin, J. (Lou- 
vain Univ., Woluwe (Belgium)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-099. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the European Late Effects Project Group (EU- 
LEP) is to improve the understanding of late biological effects of 
exposure to ionizing radiation. Its work consists of the standardiza- 
tion and development of methodology in the member institutions, 
the co-ordination and promotion of co-operative research by means 
of task groups, and the organisation of training activities, work- 
shops and symposia. Twenty-three laboratories are currently 
participating in this work. (author) 5 refs. 
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31120 (EUR-14927, pp. 615-634) Biophysical models for 
the effectiveness of different radiations. Paretzke, H.G. 
(Geselischaft fuer Strahlen- und Umweltforschung mbH Muenchen, 
Neuherberg (Germany)); Leenhouts, H.P. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1993. Contract 
Bi7-032. In Radiation protection. Progress report 1990-91. 1571p. 
Order Number DE94633834. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in DE, FR. 

The aim of the project is a better understanding of the biological 
effects of different radiation fields with particular emphasis on low 
doses and low dose rates. An improvement in our present knowl- 
edge should be achieved of somatic and genetic radiation risks in 
man, and radiation protection instrumentation should be developed 
which measures the characteristic properties with regard to these 
endpoints in mixed radiation fields. In addition, the combined action 
of radiation and chemicals are investigated on a mechanistic level. 
Objectives and results of the four contributions of the project for 
the reporting period are presented. (R.P.) 21 refs., 11 figs., 8 tabs. 


31121 (EUR-14927, pp. 635-650) Specification of radiation 
quality at the nanometer level. Coiautti, P. (Istituto Nazionale di 
Fisica Nucleare, Legnaro (Italy)); Watt, D.E.; Leuthokd, G. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi7-040. In Adiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

For ail ionizing particles or particle configuration which produce a 
high concentration of deposited energy on the nanometer scale, 
but having ranges much smaller than the micrometer dimensions, 
the spatial resolution of present microdosimetric detectors is inade- 
quate. The project has four main aims: track structure studies for 
nanometer targets; biological validation of the best suited parame- 
ter; experimental studies of associate detector systems; 
quantification of indirect action from single tracks. Results of five 
contributions to the project for the reporting period are presented. 
(R.P.) 3 refs., 3 figs. 


31122 


(EUR-14927, pp. 651-661) Individual radiosensitivity 
and its relation to colo-rectal cancer. EURATOM Group. Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi7-0022. In Adiation protection. Progress report 


1990-91. 1571p. Order Number DE94633834. Source: 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

In human population, heterozygote carriers for the gene of famil- 
ial adenomatosis polyposis coli (APC), are highly predisposed to 
form polyps and subsequently adenocarcinomas of the colon. A 
study is developed to look for an eventual chromosomal instability 
of the patients, in lymphocytes and epithelial cells from polyps and 
adenocarcinomas. In addition, studies on radiation sensitivity of the 
lymphocytes are conducted by comparing, in the same families, af- 
fected and non affected relatives, using cytogenetic and molecular 
techniques. Results of the three contributions of the project for the 
reporting period are presented. (R.P.) 4 refs., 1 fig., 4 tabs. 


31123 (EUR-14927, pp. 663-680) The genetic and biochem- 
ical basis of human DNA repair and radiosensitivity. Bridges, 
B.A. (Medical Research Council, Brighton (United Kingdom). Cell 
Mutation Unit); Bootsma, D.; Moustacchi, E.; Thacker, J. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi7-026. In Adiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Differences in radiosensitivity between neonatal and adult blood 
derived lymphocytes as well as between those from AT and normal 
donors have been detected by clonal assay. Radiosensitive mu- 
tants isolated from rodent cell lines have been further characterized 
and assigned to complementation groups. Progress has been 
made in isolation of the ERCC1 protein by overproduction in E. 
coli. The influence of DNA repair on mutagenesis has been as- 
sessed in rodent and human cells. The collaborating laboratories 
will continue to focus on heterogeneity and variability in human ra- 
diation response; isolation of new radiosensitive mutants; cloning 


OSTI; 





and characterization of repair genes and gene products; analysis of 
effects of repair on mutagenesis and other cellular processes; influ- 
ence of chromatin organization on repair, and establishment and 
analysis of repair by in vitro assays. Results of five contributions of 
the project for the reporting period are presented. (R.P.) 46 refs. 


31124 (EUR-14927, pp. 681-682) Evaluation of the frequen- 
cies of chromosomal aberrations induced in human blood 
lymphocytes by low doses of neutrons. Lloyd, D.C. (National 
Radiological Protection Board, Chilton (United Kingdom)); Natara- 
jan, A.T. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi6-225. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The project forms an extension of work that was funded by CEC 
to investigate the low dose response for chromosomal aberrations 
in human lymphocytes exposed in vitro to X-rays. Over the dose 
range 0-50 mGy, it was shown that the data fitted well to a linear 
regression. However, below 20 mGy, despite 200,000 cells being 
scored from 24 donors, due to the uncertainties of the data one 
could not discount the possibility of a threshold. The purpose of the 
present project is essentially to repeat the work but to use low 
doses of fission spectrum neutrons. Five collaborating laboratories 
are supported by the CEC, and this progress report has been writ- 
ten to cover them jointly. (R.P.) 2 refs. 


31125 (EUR-14927, pp. 683-688) Formation of micronuclei 
in human lymphocytes after partial and whole body irradiation. 
EURATOM Group. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-312. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are the development of reliable 
methods to determine radiation dose in accidentally exposed per- 
sons using the micronucleus technique. The objectives of the 
reporting period include establishing a micro-culture technique for 
human lymphocytes; introducing the cytochalasin B method and 
fixation of cells with preservation of cytoplasm; proliferation kinetics 
of stimulated lymphocytes; radiation induced micronuclei in lympho- 
cytes of healthy donors exposed in vitro and in lymphocytes 
exposed either in vivo or in vitro. (R.P.) 1 tab. 


31126 (EUR-14927, pp. 689-700) A new analysis of 
radiation-induced cytogenetic damage in human lymphocytes 
using the PCC technique, and its implications for biological 
dosimetry and the understanding of cell-cycle-dependent ra- 
diosensitivity fluctuations. Zannos, A. (National Research Centre 
for the Physical Sciences Democritos, Athens (Greece)); Pantelias, 
G.E. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi6-206. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: to develop a sensitive biologi- 
cal dosemeter, based on the analysis of C-banded peripheral blood 
lymphocyte prematurely condensed chromosomes (PCCs), for the 
early assessment of radiation injury and the establishment of 
absorbed dose estimates in accidental overexposures; and to elu- 
cidate the mechanisms of radiation action at the molecular, 
chromosomal and cellular levels by the study of the effects of DNA 
repair inhibitors on the repair of radiation damage, effects of Br- 
dUrd incorporation on radiation damage, effects of hyperthermia on 
the induction and repair of radiation-induced damage, and induc- 
tion and repair of radiation damage in an X-ray sensitive CHO 
mutant cell line. (authors) 16 refs., 1 fig. 


31127 


(EUR-14927, pp. 701-707) Cytological follow-up of 
individuals exposed in Goiania (Brazil) accident. Natarajan, 
A.T. (Rijksuniversiteit Leiden (Netherlands). Sylvius Lab.). Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi6-338. In Adiation protection. Progress report 


1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 
Also published in DE, FR. 
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Cytogenetic techniques (i.e., frequencies of dicentrics and rings 
in peripheral lymphocytes) were employed to estimate the ab- 
sorbed radiation dose during the accident. The follow-up study 
extending over more than one year indicated a decline in the fre- 
quency of dicentric carrying lymphocytes, with an average half life 
of about 130 days, which is much lower than other published esti- 
mates. Using chromosome-specific biotinylated library probes for 
chromosomes 1, 2, 8 and 19, the frequencies of chromosomal 
translocations and deletions as well as the incidence of aneuploidy 
in the lymphocytes of exposed individuals were determined. The 
reasons of their increase were investigated. (R.P.) 10 refs., 3 tabs. 


31128 (EUR-14927, pp. 709-719) Evaluation of existing and 
development of new human epithelial cell transformation 
systems and determination of their potential in radiation pro- 
tection studies. Seymour, C.B. (Nuclear Energy Board, Dublin 
(Ireland)); Riches, A.C.; Pertusa, J. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi7-0023. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aims of the project are to collaborate on a systematic study 
of radiation induced oncogenic transformation using different hu- 
man epithelial cell lines and to study initiation of carcinogenesis by 
radiation by examining changes which occur in molecular, genetic 
and morphological features of normal human cells after exposure 
to radiation. This more longterm aim is at present being ap- 
proached at a mainly qualitative level. This approach provides the 
next logical step in developing a full understanding of radiation- 
induced transformation of human epithelial cells. Objectives and 
results of five contributions to the project for the reporting period 
are presented. (R.P.) 20 refs., 4 figs. 


31129 (EUR-14927, pp. 721-727) Cellular and molecular 
studies on radiation quality: A comparison between genetically 
relevant damage and cell inactivation. Kraft, G. (Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany)); Lloyd, 
D.C.; Natarajan, A.T.; Sideris, E.G. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi7-033. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The influence of radiation quality is measured for different biolog- 
ical endpoints like the induction of single and double strand breaks, 
chromosome aberrations, and cell cycle effects. From the analysis 
of the chromosome aberrations, it is expected to gain more insight 
the mechanism of the damage induction and interaction. Strand 
break induction of both single and double strand breaks, is mea- 
sured as function of the chemical environment for extra- and 
intracellular DNA in order to estimate the influence of radiation 
quality. Studies of the perturbation of cell cycle progression are 
important for the interpretation of the chromosome aberration mea- 
surements, and they can be also used at a fast monitor of radiation 
damage. Objectives and results of the four contributions to the 
project for the reporting period are presented. (R.P.) 7 refs. 


31130 (EUR-14927, pp. 729-746) Radiation induced 
processes in mammalian cells: principles of response modifi- 
cation and involvement in carcinogenesis. Van der Eb, A.J. 
(Rijksuniversiteit Leiden (Netherlands). Syivius Lab.); Sarasin, A.; 
Devoret, R.; Rommelaere, J.; Bertazzoni, U.B. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi7-034. In Radiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

In the present research project 6 different laboratories collabo- 
rate on a theme involving the induction of stress responses in 
mammalian cells. Stress responses are defined as the phenomena 
occurring after exposure of cells to DNA damaging agents, includ- 
ing UV- and ionizing radiation. These responses influence the 
subsequent fate of the cells, giving rise to mutation, recombination, 
DNA amplification and cancer. Objectives and results of the six 
contributions to the project for the reporting period are presented. 
(author) 59 refs., 1 fig. 
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31131 (EUR-—14927, pp. 747-757) Methodology for the anal- 
ysis of radiation carcinogenesis studies and application to 
ongoing experiments. Broerse, J.J. (Academisch Ziekenhuis, Lei- 
den (Netherlands)); Zurcher, C.; Bekkum, D.W. van; Chmelevsky, 
D. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1993. Contract Bi7-035. In Rdiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of this project is a unified approach to the analysis of 
experimental data of animal carcinogenic studies. A framework was 
laid down for the analysis of dose-effect relationships in a con- 
corded way for the existing data in Europe. A number of studies in 
experimental animals is included, to provide a database on stochas- 
tic effects after low dose irradiation. The results of the work will be 
assembled in a laboratory handbook and accompanying software, 
and will be expressed as a set of rules and recommendations. The 
objectives and results of the six contributions to the project for the 
reporting period are presented. (R.P.) 6 refs., 3 figs., 6 tabs. 


31132 (EUR-14927, pp. 758-762) Study of radiobiological 
effects at low doses. Coppola, M. (ENEA, Casaccia (Italy). Cen- 
tro Ricerche Energia). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-004. In Aodiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The general aims of the work are the study of the biological ef- 
fectiveness of low radiation doses in vitro and in vivo, also in terms 
of interaction mechanisms. The shape of the dose-effect relation- 
ship at low doses of different radiation qualities was studied for 
various modes of irradiation, and, in particular, the influence of 
dose rate and radiation quality as well as of important biological 
host factors was considered, using appropriate experimental model 
systems, including neoplastic transformation of immortalized cell 
lines, and life-shortening and tumor induction in experimental ani- 
mals. (R.P.) 10 refs., 1 fig 


31133 (EUR-14927, pp. 763-766) Late effects in rhesus 
monkeys after whole-body irradiation with X-rays and fission 
neutrons. Broerse, J.J. (Voedingsorganisatie TNO, Zeist (Nether- 
lands). Centraal Inst. voor Voedingsonderzoek TNO). Commission 
of the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi6-075. in Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS 

Aliso published in DE, FR 

The response of rhesus monkeys after exposure to relative high 
doses of fission neutrons has been investigated. The protective ef- 
fect of autologous bone marrow transplantation was _ initially 
demonstrated, however, new research has shown an increasing 
importance of the application of haemopoietic growth factors. Ex- 
periments on the efficacy of haemopoietic growth factors were 
performed. Attention has been given to the occurrence of radiation 


cataract relatively early (a few years) or late (20 years) after expo- 
sure. (author) 3 refs., 2 tabs 


31134 (EUR-14927, pp. 767-778) Molecular and cellular ef- 
fects of protons, deuterons and alpha-particles. Moschini, G. 
(Istituto Nazionale di Fisica Nucleare, Frascati (Italy). Lab. 
Nazionale di Frascati); Belli, M. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. Contract Bi7-036. In 
Radiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The biological effectiveness of low doses of protons for produc- 
ing stochastic effects in cells can increase substantially in the LET 
region 10-30 keV/yum. The project is intended to extend the exist- 
ing data by measuring genetic (HGPRT-mutation) and molecular 
(DNA dsb) damage, and then to investigate the generality of this 
phenomenon, its extension to deuterons of yet higher LET, its pos- 
sible dependence on the dose-rate, and its causes in terms of the 
microscopic track structure. For this purpose deuteron beams were 
used as a surrogate for protons. Design and construction of small 
size systems are shown for cell irradiation with alpha sources 
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during incubation to perform comparative experiments of the effec- 
tiveness of higher LET alpha-particles at different dose-rates. 
Objectives and results of the three contributions to the project for 
the reporting period are presented. (R.P.) 23 refs., 2 figs., 1 tab. 


31135 (EUR-14927, pp. 779-784) Cellular and molecular 
mechanisms of radiation-induced myeloid leukaemia in the 
mouse. Janowski, M. (Centre d’Etude de I’Energie Nucleaire, Mol 
(Belgium)); Cox, R. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi7-037. In Rdiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Acute myeloid leukaemia (AML) can be induced with a 20-25 per 
cent incidence in male mice with a single X-ray dose of 3 Gy. 
Deletions/rearrangements of chromosome (ch) 2 in radiation- 
induced mouse AML were studied. Evidence was provided that ch 
2 rearrangement can be induced in vitro by X-rays in multipotential 
haemopoietic cells. The lack of monoclonal antibodies for the 
murine myeloid lineage justifies the search for other biochemical 
markers. Objectives and results of two contributions to the project 
for the reporting period are presented. (R.P.) 12 refs. 


31136 (EUR-14927, pp. 785-804) Automated detection of 
radiation induced chromosome aberrations by slit-scan flow 
cytometry. Barendsen, G.W. (Amsterdam Univ. (Netherlands)); 
Nuesse, M.; Aubele, M. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi7-038. In 
Radiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Techniques which allow rapid automated assessment of chromo- 
some aberrations will enable the determination of doses which 
human individuals or groups have received as a result of occupa- 
tional or accidental exposures. These biological methods are most 
relevant if damage to blood elements, in particular lymphocytes, 
can be measured. A method was developed for rapid analysis of 
karyotype abnormalities in large numbers of cells by automated 
techniques using slit-scanning of fluorescent chromosomes pre- 
pared from irradiated cells. Immunofluorescence labelling of human 
chromosome centromeres is presented. Automated micronucleus 
assays applied specifically to human lymphocytes, using flow 
cytometry are reported. Objectives and results of the five contribu- 


tions to the project in the reporting period are presented. (R.P.) 5 
refs., 17 figs. 


31137 


(EUR-—14927, pp. 805-828) Studies on basic and ap- 
plied aspects of radiation-induced chromosomal aberrations 


in human cells. Natarajan, A.T. (Rijksuniversiteit Leiden 
(Netherlands). Sylvius Lab.); Savage, J.R.K.; Olivieri, G.; Cortes- 
Benavides, F.; Bryant, P.E. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi7-039. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Chromosomal aberration is one of the most important biological 
effects arising as the consequence of exposure to ionizing radiation 
in man. Techniques such as premature chromosome condensation 
(PCC) and chromosome painting are used in this project to study 
the kinetics of formation and frequencies of exchanges, respec- 
tively. The mechanisms behind the phenomenon of adaptive 
response have to be clarified; attempts were made to do this using 
diverse biochemical and cytological approaches. The formation of 
radiation induced chromosomal aberrations in G2 stage of cell cy- 
cle has been studied in mammalian cells. Objectives and results of 
the eleven contributions to the project for the reporting period are 
presented. (R.P.) 34 refs., 1 fig., 5 tabs. 


31138 (EUR-14927, pp. 829-862) Measurement of transfor- 
mation of C3H 10T1/2 cells by low doses of ionizing radiation. 
Morgan, A. (AEA Environment and Energy, Harwell (United King- 
dom)); Kellerer, A.M.; Lombardi, T. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi7-043. 
In Radiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 
Also published in DE, FR. 





The global objectives of the project are twofold: to establish a 
standardized experimental protocol for C3H 1071/2 cell transforma- 
tion assay between European laboratories in order to ensure 
compatibility of results, and to establish the shape of the dose- 
response relationship for survival and transformation of 10T1/2 
cells exposed to a range of radiation qualities down to a dose of 
10 mGy. The objectives and results of the five contributions to the 


project in the reporting period are presented. (R.P.) 4 refs., 16 
figs., 2 tabs. 


31139 (EUR-14927, pp. 863-867) Radiation-induced muta- 
tions in mammals. Ebling, U.H. (Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Muenchen, Neuherberg (Germany)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi6-156. In RAdiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aims of the proposed project are to provide a better basis 
for extrapolation of animal data to man. Genetic endpoint, strain 
and species comparisons are made, which will provide critical ex- 
perimental data regarding strategies in extrapolating laboratory 
animal data to man. Experiments were conducted to systematically 
compare the spontaneous and radiation-induced mutation rates for 
recessive specific-locus, dominant cataract and enzyme activity al- 
leles in the mouse as well as a comparison of the mutation rate in 
the mouse and hamster for dominant cataract and enzyme activity 
alleles. The comparison of the radiation-dose response for reces- 
sive specific-locus and dominant cataract mutations are extended. 
Selected mutations are characterized at the genetic, biochemical 
and molecular levels. (R.P.) 5 refs., 3 tabs. 


31140 (EUR-14927, pp. 868-872) Mutation studies upon 


spermatogonial stem cells of mammals and genetic tests for 
non-disjunction in the mouse. Cattanach, B.M. (Hammersmith 
Hospital, London (United Kingdom). MRC Radiobiological Unit). 


Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6-143. In Rdiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Studies upon strain differences in genetic response to radiation 
may facilitate extrapolation of mouse data to man. The objective of 
the project is to investigate the basis of the genetic responses ob- 
tained with different treatment regimes. Two systems of genetic 
(complementation) tests were developed using Robertsonian 
translocations in tester animals to detect non-disjunction and chro- 
mosome loss events in normal mice. The aim is to evaluate the 
two methods for detecting chromosome 11 loss, and compare the 
frequency of chromosomes 11 and 13 loss following X-irradiation of 
males and females. (R.P.) 6 refs., 3 tabs. 


31141 (EUR-14927, pp. 873-875) Radiation-induced genetic 
eftects in germ cells of mammals. Van Buul, P.P.W. (Rijksuniver- 
siteit Leiden (Netherlands). Sylvius Lab.). Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi6-166. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The aim of the project is to gain information on the effects of ion- 
izing radiation on germ cells of rodents and primates as measured 
by induced chromosomal translocations. Different aspects of the 
very significant interspecies differences between the mouse and 
the rhesus monkey (Macaca mulatta) for translocation induction in 
spermatogonial stem cells were studied. In addition, possible 
mechanisms for the well established reduced transmission of in- 
duced mouse translocations were investigated. (R.P.) 6 refs. 


31142 (EUR-14927, pp. 876-879) Radiation-induced genetic 

effects in germ cells of mammals. Jacquet, P. (Centre d’Etude de 

"Energie Nucleaire, Mol (Belgium)). Commission of the European 

Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-069. 

In Radiation protection. Progress report 1990-91. 1571p. Order 

Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 
Also published in DE, FR. 
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The aim of the project is a radiosensitivity investigation of the 
‘resting’ oocytes, which represent some 90% of the total population 
of oocytes in the ovary and are the most important female germ 
cells from the genetic point of view, since they receive the largest 
part of the genetically significant lifetime dose of radiation. An eval- 
uation of the radiosensitivity of the resting oocyte of the guinea-pig 
at its two different nuclear states is presented. This project concen- 


trates on long-term reproductive effects and on cytogenetic effects. 
(R.P.) 1 ref. 


31143 (EUR—14927, pp. 880-883) Radiation-induced genetic 
effects in germ cells of mammals. Streffer, C. (Essen Univ. 
(Gesamthochschule) (Germany)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-077. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The possibility of the induction of malformations after radiation 
exposure during pregnancy is a serious radiation hazard. The ob- 
jectives of the project refer to radiation exposure of germ cell 
stages with different radiation qualities (X-, gamma- or beta-rays) 
and different dose rates (1 Gy/min and below 0.01 Gy/min). The 
uterine content is examined on day 19 of gestation as to early and 


late resorptions, dead and malformed fetuses and fetal weights are 
determined. (R.P.) 4 refs., 1 tab. 


31144 (EUR-—14927, pp. 884-887) Radiation-induced genetic 
ettects in germ cells of mammals. Van der Schans, G.P. (Voed- 
ingsorganisatie TNO, Zeist (Netherlands). Centraal Inst. voor 
Voedingsonderzoek TNO). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi7-048. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are a better understanding of the 
fundamental principles that determine the radiation sensitivity in hu- 
mans, with specific attention for the role of DNA repair in germ 
cells. The induction and repair of damage in DNA of germ cells of 
the Syrian golden hamster exposed to ionizing radiation is studied 
at biologically relevant doses. It has also been investigated which 
aspects of DNA sequence or chromosomal organisation are impor- 
tant with respect to their influence on the repairability of DNA 
damage. (R.P.) 10 refs. 


31145 (EUR-14927, pp. 888-891) Radiobiological proper- 
ties of spermatogonial stem cells in C3H/101 hybrid mice and 
evaluation of the model for induction of genetic damage in 
spermatogonial stem cells. De Rooij, V. (Rijksuniversiteit Utrecht 
(Netherlands)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi7-052. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

C3H/101 (3H1) hybrid mice are studied, in order to find answers 
to the following questions: What are the Dp values for killing of 
proliferating and quiescent stem cells by X-irradiation in 3H1 mice; 
How many stem cells are present per 3H1 testis and what is the 
density of these cells during the epithelial cycle; What are the ap- 
proximate numbers of proliferating and quiescent stem cells in a 
3H1 mouse testis. (R.P.) 5 figs. 


31146 (EUR-14927, pp. 893-896) Studies on 
spontaneously-arising genetic and partially genetic disorders 
in man within the framework of the evaluation of genetic radi- 
ation hazards. Sankaranarayanan, L. (Rijksuniversitett Leiden 
(Netherlands). Sylvius Lab.). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. Contract Bié-226. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The project’s aims are threefold: to make detailed analyses of 
the population prevalence of naturally-occurring multifactorial, 
Mendelian and chromosomal diseases, in order to assess the va- 
lidity of the estimates of prevalence currently used in the context of 
the evaluation of genetic radiation hazards in man; to make use of 
these data and those that bear on the severity of these diseases to 
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arrive at estimates of detriment; and to explore and devise meth- 
ods that can be used for making quantitative estimates of risk of 
multifactorial diseases. The work completed during 1986-1989 in- 
cludes a systematic analysis of naturally-occurring multifactorial 
diseases in the population of Hungary. (R.P.) 10 refs. 


31147 (EUR-14927, pp. 897-910) Osteosarcoma and tu- 
mours of the haemopoietic system by low-dose irradiation. 
Hoefler, H. (Gesellschaft fuer Strahlen- und Umweltforschung mbH 
Muenchen, Neuherberg (Germany)); Erfle, V.; Schoeters, G.E.R.; 
Bentveizen, P. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi7-002. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are to refine the dose-response 
analysis to include risk-estimates at low-dose irradiation, to identify 
the nature of the radiation-transformed target cells, and to define 
the molecular events taking place following irradiation. The ultimate 
objective is to use analysis of molecular events in vitro and in vivo 
to provide a new approach for the assessment and detection of 
radiation-induced tumour risk. The results of the six contributions to 


the project for the reporting period are presented. (R.P.) 21 refs., 2 
tabs. 


31148 (EUR-14927, pp. 911-915) The dosimetry and 
metabolism of incorporated radionuclides. Harrison, J.D. (Na- 
tional Radiological Protection Board, Chilton (United Kingdom)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6-089. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Aliso published in DE, FR. 

The objectives of this project are to understand the behaviour of 
bone-seeking radionuclides in the skeleton and to provide bioki- 
netic data that can be used to improve assessments of doses to 
radiation-sensitive cells in the skeleton; to assess risks from incor- 
porated radionuclides and to calculate dose per unit intake for 
workers and members of the public. A study to determine the dis- 
tribution and retention of 2'°Po in the skeleton of rats is included. 
(R.P.) 5 refs., 1 fig. 


31149 (EUR-14927, pp. 916-920) Studies on myeloid 
leukaemia and osteosarcoma induced in mice by Ra-224. 
Humphreys, J. (Hammersmith Hospital, London (United Kingdom). 
MRC Radiobiological Unit). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. Contract Bi6-064. In 
Radiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

This project is concerned principally with the investigation of 
leukaemia risk in mice induced by a particles. A long-term study of 
the effects of a single injection of *Ra on male CBA/H mice is 
confirming the earlier indication that there is a range of adminis- 
tered amounts of **4Ra in which more myeloid leukaemia than 
osteosarcoma is induced. The main current aim is to investigate 
fully the potential for increasing the leukaemogenic effects of 
a-particle-emitting bone-seeking radionuclides by protection of ad- 
ministration. (R.P.) 5 refs., 4 tabs. 


31150 (EUR-14927, pp. 921-926) Impairment of the hemo- 
lymphopoietic cell system and its microenvironment by 
lonizing radiation: Pathogenesis of non-stochastic and neo- 
plastic effects and conditions for a long term restoration. 
Fliedner, T.M. (Uim Univ. (Germany)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-061. 
In Radiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of this project is to extend the knowledge neces- 
sary to improve the understanding of the possibilities and 
limitations to recognize the type of response of human radiation ex- 
posure, and to establish therapeutic strategies that can improve the 
survival of persons accidentally exposed to ionizing radiation. The 
3 key questions are: What are relevant biological indicators. How 
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can one improve the pathophysiological knowledge to cope with ra- 
diation accident consequences. In which way can one improve 
therapeutic options for the management of hematopoietic injury. 
The answers to these questions are sought for. (R.P.) 19 refs. 


31151 (EUR-14927, pp. 927-935) Non-stochastic effects of 
irradiation in man: Diagnosis, prognosis and treatment of 
acute radiation injury. Jammet, H. (Centre International de Ra- 
diopathologie, 91 - Paris (France)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bié—-065. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is to develop and validate the labora- 
tory methodologies, the paraclinical investigations and the clinical 
protocols which specifically apply to the clinical management of 
global and partial accidental overexposure to ionizing radiations. 
The two main areas of research are: the assessment of damage 
(diagnosis, prognosis), and the modalities of the immediate treat- 
ment of the life threatening effects of acute overexposures and the 
modalities of prevention and treatment of late sequelae. (R.P.) 14 
refs. 


31152 (EUR-14927, pp. 936-939) Development of condi- 
tions allowing restoration of hemopoiesis by allogeneic 
purified and in vitro multiplied pluripotent hemopoietic stem 
cells. Bekkum, D.W. van (Voedingsorganisatie TNO, Zeist (Nether- 
lands). Centraal Inst. voor Voedingsonderzoek TNO); Wagemaker, 
G. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1993. Contract Bi6-079. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Objectives of the project are: to study the effect of haemopoietic 
growth factors in vivo and in vitro; to investigate non-toxic condition- 
ing regimens for bone marrow transplantation; to develop methods 
to identify and isolate hemopoietic stem cells. Preclinical studies 
were carried out in total body exposed rhesus monkeys to study 
whether treatment with haemopoietic growth factors can shorten 
the period of profound pancytopenia and/or immunodeficiency after 
transplantation of a limited number of bone marrow cells, or without 
bone marrow transplantation. It is also investigated as to whether 
the response to administration of growth factors can be used as a 
prognostic indicator of haemopoietic damage. (R.P.) 10 refs. 


31153 (EUR-14927, pp. 940-946) Radiation damage and re- 
covery of the immune system. Doria, G. (ENEA, Rome (italy)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6-059. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are concentrated on the problems 
related to damage and recovery of the immune system after radia- 
tion exposure. Mouse populations were studied after whole-body 
exposure to acute x-ray doses ranging from 1 to 10 Gy. Untreated 
and treated survivors were studied to assess the number and ac- 
tivity of blood leukocytes and to evaluate the immune functions of 
spleen lymphocytes. Comparison of the effects of various treat- 
ments after different radiation doses should indicate the conditions 
for optimal intervention to accelerate recovery of the immune sys- 
tem and to prevent radiation death. (R.P.) 27 refs. 


31154 (EUR-14927, pp. 947-957) The reduction of the risks 
of late effects from incorporated radionuclides (NRPB Associ- 
ation). Stradling, G.N. (National Radiological Protection Board, 
Chilton (United Kingdom)); Volf, V.; Metivier, H.; Burgada, D.; 
Peetermans, N. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1993. Contract Bi6-347. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are to evaluate the reduction in risk 
of late effects from incorporated radionuclides by the administration 
of chelating agents, and to provide practical guidance to those re- 
sponsible for the treatment of accidental exposures. The objectives 





and results of the five contributions to the project for the reporting 
period are presented. (R.P.) 5 refs. 


31155 (EUR-14927, pp. 959-962) Early and late effects of 
radiation on skin. Hopewell, J.W. (Oxford Univ. (United King- 
dom)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi6-063. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The global objective of the project on radiation effects on the skin 
and subcutaneous tissues are: research related towards the provi- 
sion of data required for the further improvement of radiological 
protection criteria for the skin, a better understanding of the patho- 
physiological mechanisms responsible for the development of both 
early and late radiation responses of the skin as a guide to im- 
provements in the treatment of such lesions. (R.P.) 5 refs., 2 figs. 


31156 (EUR-14927, pp. 963-967) Problems related to skin 
and underlying tissues after accidents involving local irradia- 
tion: Experimental study in the pig. Daburon, F. (CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi6-058. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

Radiation effects caused by accidental irradiation of the skin and 
subcutaneous tissues are investigated, for the identification of the 
damage and for its possible therapy. The objectives of the project 
are: find relations between fibrosis extension in the irradiated mus- 
cle and the dose according to the depth; an assessment of the 
functional ability of the skeletal muscle after irradiation; and the 
possible role of TGFb as activation factor of the development of 
post-irradiation fibrosis. (R.P.) 8 refs., 1 tab. 


31157 (EUR-14927, pp. 969-979) European clinical 
research on practical protocols for the diagnostics and treat- 
ment of localized overexposure. Gongora, R. (Institut Curie, 75 - 
Paris (France)); Strambi, D. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. (In French, English). 
Contract Bi7-049. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

Radiological burns represent the most frequent injuries during ra- 
diation accidents. They are different from thermal and chemical 
burns. To treat them optimally, the quantity of energy for different 
tissues should be known exactly. For this reason, infrared thermog- 
raphy, capillaroscopy and nuclear methods are available. Practical 
protocols for these treatments are the objectives of the three 
contributions to the project. The aim is to study and standardize re- 
liable techniques for monitoring radiation effects in cutaneous and 
in mucous tissues, as well in acute as chronical exposure. (R.P.). 


31158 (EUR-14927, pp. 981-991) RBE for normal tissues at 
low doses and low doses fraction in normal and potentially 
sensitive populations, with emphasis on parenchymal and 
vascular damage in late and chronic radiation damage. Field, 
S.B. (Hammersmith Hospital, London (United Kingdom). M.R.C. 
Cyclotron Unit). Commission of the European Communities, Lux- 
embourg (Luxembourg). 1993. Contract Bi6-060. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Objectives of the projects are to establish the RBE at low doses 
per fraction for the Central Nervous System (CNS) and to establish 
the relationship between parenchymal and vascular damage in the 
development of late and chronic damage to the CNS following irra- 
diation with X-rays or neutrons. The effects of adjuvant chemicals 
are studied which may affect the parenchymal or vascular damage 
selectively or differentially. RBE measurements at low doses/ 
fraction in the cervical cord with X-rays and neutrons of high and 
intermediate energy are presented, and attempts are discussed to 
reduce radiation injury to the CNS. (R.P.) 9 refs., 5 figs. 
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31159 (EUR-14927, pp. 993-1007) Irradiation and thyroid 
disease. Dumont, J.E. (Universite Libre de Bruxelles (Belgium)); 
Malone, J.F.; Smyth, P.P.A. Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. Contract Bi7-005. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Aliso published in DE, FR. 

The project presents 3 main objectives: to establish baseline 
data on iodine dietary supply, and radioiodine uptake in Europe, in 
order to allow evaluation of the consequences of radioiodine con- 
tamination; to determine the appropriateness of absorbed dose as 
an index for use in cancer risk estimation in mass with evaluation 
of fetal thyroid dose after radioiodine ingestion; and to develop new 
models for the study of radiobiology and radiation carcinogenesis 
of the thyroid. The results of the three contributions of the project 
for the reporting period are presented. (R.P.) 30 refs., 3 figs. 


31160 (EUR-14927, pp. 1009-1016) Effects of radiation on 
the development of the central nervous system. Reyners, H. 
(Centre d’Etude de I’Energie Nucleaire, Mol (Belgium)); Ferrer, |.; 
Coffigny, H. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi7-003. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); iNIS. 

Also published in DE, FR. 

The aims of the present joint project are to cast more light on 
the question of low dose exposures by means of a multidisciplinary 
experimental approach involving in vitro neuroreceptor studies im- 
munocytochemistry and automatic image analysis. In addition, a 
large part of the project now focuses on the evaluation of the risks 
of low dose rate exposures protected over a number of days. The 
resulting data unexpectedly reveal that protected exposure to 
gamma rays during selected periods of the pregnancy can produce 
brain alterations after dose levels (as low as 20 cGy). The objec- 
tives and results of the three contributions to the project for the 
reporting period are presented. (R.P.) 8 refs., 6 figs. 


31161 (EUR-14927, pp. 1017-1036) Dysfunction and 
neoplasis of haemopoietic and osteogenic tissue following ex- 
ternal irradiation or bone-seeking radionuclide contamination 
in utero or during neonatal development. Humphreys, J. (Ham- 
mersmith Hospital, London (United Kingdom). MRC Radiobiological 
Unit); Vandenheuvel, R.L.; Bekkum, D.W. van; Tejero, C.; Bueren, 
J.A. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1993. Contract Bi7-001. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Recent experiments in mice have demonstrated an apparently 
greater sensitivity to a-particle irradiation of foetal tissues than of 
those of adult animals from measurements of haemopoiesis made 
in neonate and juvenile animals by in vivo and in vitro techniques. 
The objectives of the project are to determine the most radiosensi- 
tive periods during pre- and postnatal development, the functional 
quality of mature cells, the identity and location of the sensitive cell 
population, the role of haemopoietic growth factors, the features of 
the stromal populations. The results of the six contributions to the 
project for the reporting period are presented. (R.P.) 29 refs., 4 
figs., 1 tab. 


31162 (EUR-14927, pp. 1037-1045) Foetal dosimetry: 
Measurement of the effects induced after in utero chronic irra- 
diation as a function of dose-rate and gestation age. Metivier, 
H. (CEA Centre d'Etudes de Bruyeres-ie-Chatel, 91 (France)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6é-310. In Rdiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of this project is to estimate irradiation doses delivered 
to the embryo or the foetus after internal contamination by radionu- 
clides. For that purpose, a dose-effect relationship was determined 
between the irradiation doses delivered by protected external 
irradiation during the whole intra-uterine life or part of it, and the bi- 
ological effects measured on different radiosensitive target organs. 
Thus, irradiation doses delivered after internal contamination could 
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be estimated from the measurement of the induced biological ef- 
fects. (R.P.) 3 refs., 4 figs. 


31163 (EUR-14927, pp. 1047-1056) Dosimetry and effects 
of fetal irradiation from incorporated radionuclides. Harrison, 
J.D. (National Radiological Protection Board, Chilton (United King- 
dom)); Coffigny, H.; Henshaw, D.L. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-347. 
in Radiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

An important aspect of the assessment of risks from incorpo- 
rated radionuclides is the possibility of intakes by pregnant women 
and in utero exposure of the developing fetus. The overall 
objective of the project is to provide experimental data for the de- 
velopment of dosimetric models and assessment of risk. Studies 
include measurements of 2'°Po and 29°/240Py in human fetal 
tissues and placentae, animal studies of the biokinetics of radionu- 
clide transfer and effects. Animal biokinetic studies concentrate on 
comparing the uptake and distribution of Po-210, Pu-238 and Am- 
241 in rats and guinea pigs for different exposure conditions. The 
data are used, together with the human data, to develop dosimetric 
models. Objectives and results of the three contributions to the 
project for the reporting period are presented. (R.P.) 4 figs., 1 tab. 


31164 (EUR-14927, pp. 1059-1061) The risks of radiation 
work: Analysis of registry data. Stather, J.W. (National Radio- 
logical Protection Board, Chilton (United Kingdom)). Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi6-213. In Adiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: to determine whether there is 
any evidence of differences in the cause of and the age at death of 
workers exposed to different levels of radiation; if any differences 
are found which seem likely to be attributed to radiation, to esti- 
mate the magjiituce of the risk; to estimate bounds to the possible 
risk for particular types of malignancy, such as leukemia; and to 
compare the mortality experience of radiation workers with national 
mortality data. (R.P.) 5 refs. 


31165 (EUR-14927, pp. 1062-1065) Statistical results of the 
personal dosimetry service at the GSF. Schraube, D. 
(Gesellschaft fuer Strahlen- und Umweltforschung mbH Muenchen, 
Neuherberg (Germany)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi7-053. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The first aim of the project is to indicate the trends in personal 
and collective doses on the available database and to correlate it 
to the state structure of the Federal Republic of Germany and pro- 
fessional groups. The second aim is to assess individual life time 
doses in view of the already implemented limits for the effective life 
time dose in the FRG. (R.P.) 2 figs. 


31166 (EUR-14927, pp. 1066-1069) Health effects of 
chronic exposure to low dose ionizing radiation on workers of 
the Spanish Nuclear Energy Installations. Artalejo, C.L. (Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain)). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. Contract Bi6-229. In 
Radiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: to compare the mortality of 
JEN workers (5303 in total) with the national rates; to establish 
whether this difference is related to exposure to ionizing radiation; 
to suggest priorities for epidemiological research in the near future 
on the health of JEN workers. (R.P.) 3 refs. 


31167 (EUR-14927, pp. 1070-1072) Quantification of 
radiation risks, optimisation of procedures and analysis of oc- 
cupational exposure. Jacobi, W. (Geselischaft fuer Strahien- und 
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Umweltforschung mbH Muenchen, Neuherberg (Germany)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1993. Contract Bi6-111. In Adiation protection. Progress report 
1990-91. 1571p. Order Number DE94633834. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The data of the most important radio-epidemiological study, the 
Japanese 'Life Span Study’ of the atomic bomb survivors of Hi- 
roshima and Nagasaki have been used to establish estimates of 
the confidence regions for the somatic risk factors: at low doses 
and low dose rates (by analysis of the shape of the dose-response 
curves); at future times (by employing different time extrapolation 
models); and for the contribution from neutrons (by comparing the 
responses in both cities). (R.P.) 2 refs. 


31168 (EUR-14927, pp. 1073-1075) Improvement of proce- 
dures to assess intakes of radionuclides from samples of 
airborne activity. Muirhead, C.R. (National Radiological Protection 
Board, Chilton (United Kingdom)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bi6-116. 
In Rdiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Objectives of the project are: to plate-out of radon daughter 
aerosols in domestic and mine environments; to study the deposi- 
tion of aerosols in the upper respiratory tract; and to the application 
of CR-39 etched-track detectors to low background counting and 
particle sizing of air samples. (R.P.) 1 ref., 1 tab. 


31169 (EUR-14927, pp. 1089-1107) Radon sources and 
models (NRPB Association). O'Riordan, M.C. (National Radiolog- 
ical Protection Board, Chilton (United Kingdom)). Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi6-347. In Radiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The global objectives of the project are to map radon sources on 
a large scale, with large numbers of measurements of radon in soil 
gas. The availability and movement of radon is being studied both 
by modelling and measurements. Trial calculations of the effective- 
ness of various remedial measures using a finite difference model 
are also discussed. The objectives and results of the nine contribu- 


tions to the project for the reporting period are presented. (R.P.) 3 
refs. 


31170 (EUR-14927, pp. 1108-1110) Assessment and man- 
agement of radiation exposure and risks from natural and 
man-made radiation sources. Kritidis, P. (Athens Univ. (Greece)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6-114. In Rdiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The general objective of the project is to improve the knowledge 
on the internal exposure of the Greek population to the decay 
products of 222Rn in air and to provide methodological support to 
the Greek authorities in the implementation of any future measures 
related to the control and reduction of this exposure. A basic objec- 
tive related to this target is the introduction of the track-etch 
detector technology for determination of the integrated exposure to 
222Rn indoors. Additional objective is to improve the knowledge 
about the sources of radon in Greece. (R.P.) 5 refs. 


31171 


(EUR-14927, pp. 1111-1114) Natural exposure from 
radon and radon progeny in Spanish houses. Pt. 2. Poncela, Q. 
(Santander Univ. (Spain). Facultad de Ciencias). Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi6-314. In Rdiation protection. Progress report 1990-91. 


1571p. Order Number DE94633834. Source: 
Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: to determine radon gas levels 
in Spain; to select areas with high indoor radon levels; to measure 
radioactivity in soils and building materials; to study various rela- 
tionships between derived and measured doses; to correlate lung 


OSTI; NTIS (US 





cancer distributions with radon presence; to study sources of radon 
etc. (R.P.) 9 refs. 


31172 (EUR-—14927, pp. 1115-1127) Evaluation of the popu- 
lation exposure to radon in the vicinity of uranium mining 
facilities. Galvao, J.P. (Laboratorio Nacional de Engenharia e Tec- 
nologia Industrial, Sacavem (Portugal). Dept. de Proteccao e 
Seguranca Radiologica). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi6-208. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: to assess the exposure of the 
Portuguese population due to the indoor radon inhalation; to de- 
velop a regional survey in regions of technologically enhanced 
natural radioactivity; to determine the equilibrium factors in some 
regions of Portugal; and to study the outdoor radon concentrations 
and to evaluate its contribution to the indoor radon concentration in 
contaminated zones. (author) 1 ref., 1 fig., 3 tabs. 


31173 (EUR-14927, pp. 1185-1190) Statistical methods for 
the analysis of geographical correlations, application to the 
analysis of the correlation between population radiation expo- 
sure and cancer mortality. Hemon, D. (institut National de la 
Sante et de la Recherche Medicale (INSERM), 75 - Paris 
(France)). Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. Contract Bi6-126. In Adiation protection. 
Progress report 1990-91. 1571p. Order Number DE94633834. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The research project has a double purpose: first to investigate 
Statistical methods suited to the analysis of models of association 
between spatially defined variables, then to apply these methods to 
the study of the joint variations of risks factors such as low dose 
radiation or industrial pollution together with some health indicators 
such as mortality for cancer of specific sites. Specifically, to ana- 
lyse the geographical association in France between the mortality 
rates for some radiosensitive sites and background radiations. 
(R.P.) 4 refs., 4 tabs. 


31174 (EUR-14927, pp. 1191-1197) Epidemiological studies 
of radiation carcinogenesis and its biophysical basis. Goess- 
ner, W. (Gesellschaft fuer Strahlen- und Umweltforschung mbH 
Muenchen, Neuherberg (Germany)). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. Contract Bié-221. 
In Radiation protection. Progress report 1990-91. 1571p. Order 
Number DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The three projects of the research program are aimed at the epi- 
demiological study of long-term radiation effects in patients injected 
with radium-224. They are: late effects in 224Ra treated ankylosing 
spondylitis patients, late effects in *2*Ra treated juvenile and adult 
patients, and epidemiology of radiation carcinogenesis. The data 
from these patients are a unique source of information for risk 
analysis of incorporated bone seeking radionuclides in man. (R.P.) 
5 refs., 3 tabs. 


31175 (EUR-14927, pp. 1199-1203) Thorotrast- 
investigations to evaluate the long term effects caused by 
artificial radiation in man (thorotrast patients follow-up study). 
Van Kaick, G. (Deutsches Krebsforschungszentrum, Heidelberg 
(Germany)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi6-298. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of the German Thorotrast Study is to uncover the late 
effects of incorporated colloidal thorium dioxide by epidemiological 
observations and clinical and biophysical examination of the pa- 
tients; the results of a corresponding control group are compared, 
and the relationship between late effects and radiation dose is as- 
sessed. The German Thorotrast Study comprises 2326 Thorotrast 
patients and 1890 contemporary matched patients in the control 
group to be evaluated. (R.P.) 2 refs., 1 fig., 1 tab. 
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31176 (EUR-14927, pp. 1204-1209) Late effects of thoro- 
trast among Danish patients. Jensen (Danish Cancer Society 
(Denmark)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. Contract Bi6-333. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Thorotrast-injected persons are subject to a continuous, long 
lasting exposure to internal alpha radiation of the RES and per- 
haps of the epithelium of the airways. The aim of this study is to 
describe and analyze by epidemiological methods the potential 
long-term health effects of intra-arterial exposure to thorotrast in 
Danish patients injected for cerebral angiography during 1935- 
1947. Persons in Denmark treated with thorotrast were reidentified, 
exposures reverified, and followed up with regard to vital status, 
cancer incidence, cause of death, and incidence of non-malignant 
diseases. (R.P.) 5 tabs. 


31177 (EUR-14927, pp. 1211-1218) Epidemiologic study on 
respiratory cancer among miners with low dose radiation ex- 
posures. Comba, P. (Istituto Superiore di Sanita, Rome (ltaly)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi6é-313. In Adiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The aim of the project is the study of specific mortality causes 
among Italian miners, with special reference to respiratory malig- 
nancies. The contrast between observed and expected mortality 
rates for lung cancer of miners exposed to different levels of radia- 
tion provide figures for estimating the number of extra cases of 
lung cancer per working level month and person years of expo- 
sure. The study included 1357 subjects, 60 of whom were lost to 
follow-up. The total number of deceased subjects was 527; for 30 
of them it was not possible to ascertain the cause of death. (R.P.) 
2 refs., 3 tabs. 


31178 (EUR-14927, pp. 1219-1242) Survey on childhood 
leukaemia. Parkin, D.M. (international Agency for Research on 
Cancer, Lyon (France)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi6é-319. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

A coordinated research study, the European Childhood 
Leukaemia/Lymphoma Incidence Study (ECLIS), for the reporting 
period is presented, showing statistical data by different study 
groups. The studies were focused on the consequences of the 
Chernobylsk accident. A discussion on the studies within the USSR 
of neoplasms following the accident is reported in full. Proposed fu- 
ture collaboration is foreseen. (R.P.) 7 refs., 8 figs., 1 tab. 


31179 (EUR-14927, pp. 1243-1254) Epidemiological studies 
of radiation risks (NRPB Association). Muirhead, C.R. (National 
Radiological Protection Board, Chilton (United Kingdom)); Kellerer, 
A.M.; Chmelevsky, D. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-347. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

Objectives of project are: to analyse data on populations ex- 
posed to high doses of radiation, such as the Japanese atomic 
bomb survivors and groups of uranium miners; to examine data on 
populations exposed at low doses and methods for analysing such 
data; to perform preparatory work for the compilation of ‘probability 
of causation’ tables that are specific to EC countries and that also 
cover radon daughter exposures; to study the incidence and mor- 
tality from thyroid cancer in a cohort with medical exposures to 
131]; to study cancer incidence and mortality among Swedish pa- 
tients given radiotherapy for skin haemangioma in childhood; and 
to examine the incidence of second tumours among Italian patients 
given radiotherapy for cancer of the head, neck, breast, 
endometrium, uterine cervix or thyroid. Results of the six contribu- 
tions for the reporting period are presented. (R.P.) 4 refs. 
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31180 (EUR-14927, pp. 1255-1267) Radon and lung cancer 
in the Ardennes and Elfel region. Wichmann, H.E. (Wuppertal 
Univ. (Gesamthochschule) (Germany)); Poffijn, C. Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi7-007. In Rdiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are to perform epidemiological stud- 
ies on the role of radon in the etiology of lung cancer in the 
Ardennes-Eifel region and in Brittany. In each of the participating 
countries, Belgium, France, Germany and Luxemburg cases and 
controls were collected in a series of hospitals. The radon expo- 
sure for the last 35 years was reconstructed through 6 months 
measurements in the living and bedrooms of the different 
dwellings. The objectives and results of the eight contributions to 
the project for the reporting period are presented. (R.P.) 1 ref. 


31181 (EUR-14927, pp. 1268-1273) Investigation of the re- 
lationship between lung cancer and radon in houses. 
O'Riordan, M.C. (National Radiological Protection Board, Chilton 
(United Kingdom)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-295. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is a case-control study of exposure 
to radon in the home in Cornwall and Devon and lung cancer, to 
provide a more precise estimate of the risk of lung cancer from ex- 
posure in the home. Detailed residential histories and information 
about cigarette smoking and other risk factors for lung cancer will 
be collected for incident cases of lung cancer and also hospital 
and community controls. Attempts were made to measure radon 
concentrations in the current homes of all subjects. (R.P.) 3 tabs. 


31182 (EUR-14927, pp. 1275-1278) Development of funda- 
mental data for radiation protection. Smith, H. (Radiological 
Protection Service, Sutton (United Kingdom)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. Con- 
tract Bi6-324. In RAdiation protection. Progress report 1990-91. 
1571p. Order Number DE94633834. Source: OSTi; NTIS (US 
Sales Only); INIS. 

Also published in DE, FR. 

Evaluating the biological basis of radiation-induced effects and 
the metabolism and dosimetry of incorporated radionuclides are in- 
tegral parts of the recommendations in radiation protection. The 
objectives of the project are to produce new recommendations in 
radiological protection, based upon a sound scientific basis. This 
has involved commissioning task groups to evaluate risks of radia- 
tion induced cancer and severe hereditary effects at the low doses 
of radiation associated with normal practices involving the use of 
ionizing radiation. (R.P.) 2 refs. 


31183 (EUR-14927, pp. 1279-1290) Application of ALARA 
in complex decision-making situations (NRPB Association). 
Wrixon, A.D. (National Radiological Protection Board, Chilton 
(United Kingdom)); Lochard, J. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. Contract Bi6-347. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The objectives of the project are: to develop appropriate 
software and tools for undertaking optimization of protection; to de- 
velop appropriate databases on incidence of failures; to investigate 
the application of ALARA to decision-making in complex situations 
and to propose a general methodology to aid decision-making in 
such situations. The objectives and results of the three contribu- 


tions to the project for the reporting period are presented. (R.P.) 9 
refs., 1 tab. 


31184 (EUR-14927, pp. 1317-1321) Establishment of a 
common protocol for the use of a whole-body counter. 
Schmitt-Hannig, A. (Bundesamt fuer Strahlenschutz, Neuherberg 
(Germany). Inst. fuer Strahlenhygiene); Proukakis, C.; Barbina, V.; 
Cunningham, J.D. Commission of the European Communities, Lux- 
embourg (Luxembourg). 1993. Contract Bi6-342. In Adiation 
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protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

There are basically two methods for assessing the amount of ra- 
dioactive substances in the whole body or in specific tissues: direct 
(in vivo) and indirect (in vitro) monitoring. In order to compare the 
results, calibration techniques and measurement procedures have 
to be equivalent and the same methods for interpreting the mea- 
sured data, e.g. for assessing the dose, have to be used. The 
objective of the project is to develop guidance for the calibration of 
whole-body counters and the interpretation of measured data and 
to assist hospital staff in the implementation of calibration proce- 
dures. Objectives and results of the four contributions to the project 
for the reporting period are outlined. (R.P.). 


31185 (EUR-14927, pp. 1337-1347) Quality criteria, toler- 
ances, limiting values, dosimetry and optimization in a number 
of fluoroscopic, digital fluoroscopic, DSA and digital radiologi- 
cal systems. Malone, J.F. (Saint James Hospital, London (United 
Kingdom)); Busch, H.P. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. Contract Bi7-014. In 
Rdiation protection. Progress report 1990-91. 1571p. Order Num- 
ber DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

This project aims to work on bridging a gap which has opened 
up between major advances in fluoroscopic and digital medical 
imaging techniques on the one hand, and the lack of corresponding 
developments in Quality Assurance, Patient and Staff Dosimetry 
and the optimization process. The work presented is broadly con- 
centrated on Automatic Exposure Control/Automatic Gain Control 
(AEC/AGC) studies; identification of important parameters and the 
limitations on them; and dosimetry/optimization studies. The group 
has paid special attention to ensuring standardization in dosimetry 
studies through participation in two international intercalibrations. 
Objectives and results of the three contributions to the project for 
the reporting period are presented. (R.P.) 21 refs. 


31186 


(EUR-14927, pp. 1435-1439) RADE-AID, the develop- 
ment of a Radiological Accident DEcision AlDing system. 
Wagenaar, G. (Voedingsorganisatie TNO, Zeist (Netherlands). Cen- 
traal Inst. voor Voedingsonderzoek TNO); Ehrhardt, J. Commission 
of the European Communities, Luxembourg (Luxembourg). 1993. 
Contract Bi7-012. In Rdiation protection. Progress report 1990-91. 


1571p. Order Number DE94633834. Source: 
Sales Only); INIS. 

Also published in DE, FR. 

The objective of the project is the development of a Radiological 
Accident DEcision AlDing system. A prototype computer program 
was developed to assist in decision on countermeasures following 
radiological emergencies. In order to demonstrate the potential of 
this decision tool, some illustrative applications were developed. 
During the current contract the computer system will be further de- 
veloped with particular reference to the user-interface, the decision 
logic and a database of model predictions supplied for use with the 
system. The objectives and results of the three contributions to the 
project for the reporting period are presented. (R.P.). 


OSTI; NTIS (US 


31187 (EUR-14927, pp. 1441-1446) Indoor deposition and 
relationship between indoor and outdoor air concentration. 
Roed, J. (Risoe National Lab., Roskilde (Denmark)); Goddard, P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. Contract Bi7-015. In Rdiation protection. Progress 
report 1990-91. 1571p. Order Number DE94633834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

In order to assess the effects caused by a nuclear accident, it is 
essential to find the reduction in inhalation dose and the deposition 
on indoor surfaces. The objectives of the project are to examine 
the techniques for estimating the reduction of inhalation dose by 
staying indoors and the deposition on indoor surfaces; to examine 
the influence of the surface type; to consider the range of mea- 
sures that may be taken to alleviate indoor exposure and to 
examine a vacuum cleaner as a tool for reduction of the indoor air 
pollution; to improve models for generic and risk assessment pur- 
poses in radiation protection. (R.P.) 4 figs., 1 tab. 





31188 (EUR-14927, pp. 1457-1481) Development of a com- 
prehensive decision-aiding system for the off-site emergency 
management. Ehrhardt, J. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)); Robeau, D.; Thykier-Nielsen, S.; ApSimon, 
H.M.; Bartzis, J.G. Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi7-045. In RAdiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

After a nuclear accident, quick and well-founded decisions are 
needed in order to mitigate the potential impact on the exposed 
population. The main purpose of this programme is to structuralize 
and to develop the hardware and software framework and the es- 
sential ingredients of a real-time system providing support in the 
case of a real emergency and serving as a powerful tool in training 
of decision makers, in performing emergency exercises, and as a 
means for gaining experience with existing emergency plans and 
recommendations. The tasks of the system are to convert all rele- 
vant data and information with the help of models and procedures 
into easy interpretable pictures of the actual and future radiological 
situation. Objectives and results of the eight contributions of the 
project for the reporting period are presented. (R.P.) 15 refs., 9 
figs. 


31189 (IAEA-TECDOC—746) Rapid monitoring of large 
groups of internally contaminated people following a radiation 
accident. International Atomic Energy Agency, Vienna (Austria). 
May 1994. 45p. Order Number DE94633887. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the management of an emergency, it is necessary to assess 
the radiation exposures of people in the affected areas. An essen- 
tial component in the programme is the monitoring of internal 
contamination. Existing fixed installations for the assessment of 
incorporated radionuclides may be of limited value in these circum- 
stances because they may be inconveniently sited, oversensitive 
for the purpose, or inadequately equipped and staffed to cope with 


the large numbers referred to them. The IAEA considered it impor- 
tant to produce guidance on rapid monitoring of large groups of 
internally contaminated people. The purpose of this document is to 
provide Member States with an overview on techniques that can 
be applied during abnormal or accidental situations. Refs and figs. 


31190 (INIS-AR-067) AgNOR as a marker of cell injury and 
recovery in a model of irradiated squamous epithelium. Heber, 
E.; Foleo, A.; Schwint, A.E.; Itoiz, M.E.; Cabrini, R.L. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Radiobiologia. 1993. 3p. (In English, Spanish). (CONF-9310348—: 
26. Annual meeting of the Argentine Division of the International 
Association for Dental Research (IADR), Entre Rios (Argentina), 
21-23 Oct 1993). Order Number DE94635103. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. BIOLOGICAL MARKERS/epithelium; BIO- 
LOGICAL MARKERS/radiation injuries; BIOLOGICAL MARKERS/x 
radiation; EPITHELIUM; POST-IRRADIATION EXAMINATION; 
RATS; SILVER; SKIN 


31191 (INIS-AR-068) Ethanol does not affect X-ray 
induced meiotic non-disjunction in female drosophila 
melanogaster. Rey, M.; Palermo, A.M.; Munoz, E.R. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Radiobiologia. 1993. 2p. (In Spanish). (CONF-9310349—: 24. Ar- 
gentine congress on genetic; 2. Argentine-Uruguayan sessions on 
genetics, Posadas (Argentina), 5-8 Oct 1993). Order Number 
DE94635104. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. DROSOPHILA/non-disjunction; ETHANOL/ 
biological effects; CHROMOSOMAL ABERRATIONS; DETOXI- 
FICATION; DROSOPHILA; NON-DISJUNCTION; ETHANOL; 
GENETIC CONTROL; GENETIC RADIATION EFFECTS; MEIO- 
SIS; MUTATIONS; RADICALS; X RADIATION 


31192 (INIS-AR—069) Variations in AgNOR in maipighian 
epithelium induced by low doses of X-rays. lelmini, V.; Schwint, 
A.E.; ltoiz, M.E.; Cabrini, R.L. Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Dept. de Radiobiologia. 1993. 2p. 
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(in Spanish). (CONF-9310348—: 26. Annual meeting of the Argen- 
tine Division of the International Association for Dental Research 
(IADR), Entre Rios (Argentina), 21-23 Oct 1993). Order Number 
DE94635105. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. BIOLOGICAL MARKERS/epithelium; BIO- 
LOGICAL MARKERS/radiation injuries; BIOLOGICAL MARKERS/x 
radiation; EPITHELIUM; COLLOIDS; POST-IRRADIATION EXAMI- 
NATION; RATS; SILVER 


31193 (INIS-AR-070) Effect of near ultraviolet radiation on 
Pseudomonas aeruginosa. Fernandez, R.O.; Pizarrro, R.A. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. 
de Radiobiologia. 1993. 2p. (In Spanish). (CONF-9311231-: 29. 
Annual meeting of the Argentine Association of Biochemical Re- 
search, Carlos Paz (Argentina), 17-20 Nov 1993). Order Number 
DE94635100. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. PSEUDOMONAS/biological radiation 
effects; PSEUDOMONAS/near ultraviolet radiation; GROWTH; IN- 
HIBITION; PSEUDOMONAS; RADIOSENSITIVITY; SUBLETHAL 
IRRADIATION 


31194 (INIS-AR-081) Detoxification effect of ethane- 
hidroxi-1,1-biphosphonate (EHBP) in uranium intoxicated adult 
rats. Braun, E.M.; Ubios, A.M.; Cabrini, R.L. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Dept. de Radiobiolo- 
gia. 1993. 3p. (In Spanish). (CONF-9311167—: 21. meeting of the 
Argentine Association of Nuclear Technology, Mar del Plata (Ar- 
gentina), 8-12 Nov 1993). Order Number DE94635114. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. DETOXIFICATION/ethane; DETOXIFI- 
CATION/uranium nitrates; DETOXIFICATION; ETHANE; 
HYDROXIDES; RATS; UROGENITAL SYSTEM DISEASES 


31195 (INIS-BR-3406) Pharmacokinetic studies of '' |- 
stevioside and his metabolites. Cardoso, V.N. Instituto de 
Pesquisas Energeticas e Nucleares (JPEN), Sao Paulo, SP (Brazil). 
1993. 95p. (in Portuguese). Order Number DE94636369. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Stevia rebaudiana is a shrub widely in Paraguay and Brazil, be- 
longing to the compositae family. The leaves of this plant contain 
large amounts of stevioside. Since the use of stevioside as sugar 
substitute continues to increase, the purpose of this study is to in- 
vestigate the biological distribution, excretion and the possibility of 
stevioside to be degraded to steviol ‘in vitro’. '*'-I-stevioside (1,10 
MBq) was i.v. injected in Wistar male rats its distribution in the 
body and metabolism were studied. The highest concentration of 
radioactivity was observed in the liver and the small intestine after 
10 and 120 minutes respectively. RP-HPLC analysis of the bile 
showed that steviol appeared as a major metabolite, representing 
47,3% of the radioactivity while stevioside represented 37,3% and 
the remaining 15,4% was due to an unidentified metabolite. The 
results showed that stevioside was partially degraded ‘in vivo’ to 
steviol and other metabolite, and that part of the radioactivity was 
absorbed from the small intestine. (author). 


31196 (INIS-GB-626) Health and Safety annual report 1993. 
British Nuclear Fuels pic, Risley (United Kingdom). Health and 
Safety Directorate. 1994. 24p. Order Number DE94633938. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the 1993 Health and Safety Report for BNFL, data showing 
improvements in radiological and conventional safety are given. 
Other aspects discussed are emergency planning, the level of inci- 
dents, occupational health services, litigation and the compensation 
scheme, the transport of radioactive materials, research covering 
transgenerational epidemiology, mortality and cancer studies, ge- 
netics and radiobiology, and dosimetry, and finally a summary of 
radioactive discharges and environmental data. (UK). 


31197 (INIS-mf-13960, [pp. 16]) The management of tritium 
reduction at Ontario Hydro. Fernandes, Louis (Ontario Hydro, 
Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 740p. (CONF-9206428—: 32. Annual conference 
of the Canadian Nuclear Association, Saint John (Canada), 7-10 
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Jun 1992). In Proceedings of the 13. annual conference of the 
Canadian Nuclear Society. V. 1. Order Number DE94633748. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Tritium is produced in operating CANDU reactors by neutron 
capture in the deuterium atom. Workers at CANDU installations are 
occasionally exposed to radiation doses from tritiated heavy water 
(TDO) from the moderator and the coolant systems. The production 
and buildup of tritium in these heavy water systems and the es- 
cape of tritium via tritiated heavy water influence occupational dose 
and environmental emissions. An effective tritium management pro- 
gram to reduce occupational dose and environmental emissions 
due to tritium is an essential component of management practice 
at Ontario Hydro’s nuclear stations. Some approaches used are: 
Maintaining integrity of the system; Recovery of escaped tritiated 
heavy water; Displacement of tritium from the heavy water system; 
Removal of tritium from the moderator and coolant systems. A pro- 
gram to manage tritium concentrations in the heavy water systems, 
and details associated with tritium removal, are described. 11 figs. 


31198 (INIS-mf-13961, [pp. 20]) Neutron dosimetry and 
spectrometry using bubble detectors and an anthropomorphic 
phantom. Bonin, H.W. (Royal Military Coll. of Canada, Kingston, 
ON (Canada)); Desnoyers, Guy; Cousins, Thomas. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 762p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Neutron kermas and energy spectra at various positions in and 
on an anthropomorphic phantom irradiated with a californium 252 
source were experimentally determined using superheated drop or 
bubble detectors. The results obtained permit determination of the 
optimal position of one or more dosimeters to relate their readings 
to field-free kerma. Conclusions were also drawn as to the perfor- 
mance of the BD-100R dosimeter and BDS spectrometer sets, with 
the BD-100R proving superior in terms of accuracy and repro- 
ducibility. 13 refs., 9 figs., 4 tabs. 


31199 (INIS-mf—13976) Radiation in everyday Ile. 
Wahlistroem, B. (imatran Voima Oy, Loviisa (Finland). Radiation 
Protection). No corporate text available. 1994. 8p. (CONF- 
9405226-: Regional seminar on nuclear energy for better life, 
Sofia (Bulgaria), 16-18 May 1994). Order Number DE94636364. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Different sources of radiation (natural and man-maid), its effect 
on man, radiation exposures and doses are considered. 


31200 (INIS-mf-14297) Sources and transport of indoor 
radon: Measurements and mechanisms. Aldenkamp, F.J.; 
Stoop, P. Rijksuniversiteit Groningen (Netherlands). 11 Feb 1994. 
230p. Order Number DE94794153. Source: OSTI; NTIS; INIS. 

An approach in the investigation was to use a multi-compartment 
model of a home describing the processes that determine how 
radon concentrations in dwellings are established. Because the 
model describes Rn-222 concentrations in terms of airflows and 
sources, the experimental research was focused on the measure- 
ment of these three quantities. Development, calibration and 
assessment of the instrumentation played a major role. The experi- 
ments involved measurements of Rn-222 exhalation of buildings 
materials and the soil underneath the house, Rn-222 concentra- 
tions in air and airflows between various parts of the house and 
between the inside and outside of the house. (DG) 


31201 (INIS-mf—15013) Report of the Federal Government 
to the German Bundestag, concerning environmental 
radioactivity and radiation exposure in the year 1991. Bun- 
desministerium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany). 1993. 50p. (In German). Order Number 
DE94794278. Source: OSTI; NTIS (US Sales Only); INIS; Special 
print of Deutscher Bundestag - Drucksache (5 Apr 1993) v. 
12(4687) p. 1-45. 

The effective dose from natural radiation sources, which in con- 
trast to the genetically significant dose also includes the dose to 
the lungs due to radon, was 2.4 mSv on the average, with a mean 
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deviation of roughly 1 mSv. Medical applications of radioactive sub- 
stances and ionizing radiation contributed approximately 1.5 mSv 
effective dose, but due to unavoidable uncertainties in statistics, 
these values may vary by up to 50%. The radiation dose to the 
population due to the Chernobyl! accident decreased in 1991 to 1% 
of the natural radiation exposure (2.4 mSv). The radiation dose due 
to radon concentration in buildings contributed about 50% of the 
natural radiation exposure. The nuclear installations contribution to 
the effective dose to the population in 1991 was less than 1% of 
the anthropogeneous radiation exposure, which for the most part 
stems from medical applications of ionizing radiation, particularly 
biomedical radiography. The contribution of occupational radiation 
exposure to this dose category still remained below 1%. (orig.) 


31202 (JAERI-M-94-057) Investigation of the applicability 
of MCNP code to complicated geometries: Dose evaluation 
using anthropomorphic phantom by MCNP code. Higuchi, Kenji 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Yamaguchi, Yukichi. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1994. 76p. (In Japanese). 
Order Number DE94792530. Source: OSTI; NTIS; INIS. 

Applicability of MCNP code, which is a general purpose Monte 
Carlo code for particle transport problems, to complicated geome- 
tries, has been investigated as a study in Human Acts Simulation 
Program (HASP), in which basic studies for intelligent robot for pa- 
trol and inspection of nuclear facilities are being performed. In 
HASP, basic software systems simulating the behavior of intelligent 
robot of human shape working in Japan Research Reactor No.3 
are being developed. The aim of Dose Evaluation system in HASP 
is to establish the methodology to evaluate irradiation damage of 
the LSI/VLSI circuits embedded within a robot body and to give de- 
sign criteria of intelligent robot. Monte Carlo method is used to 
solve particle transport problem in a complicated geometry such as 
robot body. Preliminary evaluation to establish the methodology has 
been conducted using continuous energy Monte Carlo code, MCNP 
with the anthropomorphic phantom. The phantom has the same 
degree of geometric complexity as robot body and is widely used 
for the calculation of the effective dose equivalent for radiological 
protection. It allowed us to verify the validity of the methodology by 
comparison of calculation results with the data in ICRP Pub. 51. In 
this report, the method used in the calculation of effective dose 
equivalent, visualization system supporting visualization of input 
data for complicated geometry and the results in the evaluation of 
validity of the method by the comparison of the calculated results 
with the data in the ICRP publication are described. (author). 


31203 (JINR-E-19-92-257) A study of gamma-ray mutagen- 
esis in Saccharomyces Cerevisiae. Analysis of reversion 
production kinetics in a wild-type haploid strain. Levkovich, 
N.V.; Chepurnoj, A.!. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Nuclear Problems. 1992. 8p. Order 
Number DE94633881. Source: OSTI; NTIS (US Sales Only); INIS. 

After +-irradiation of a synchronized yeast culture in the G,- 
phase of the cell cycle, radiation-induced leu2 reversions are found 
to be formed in the first three postradiation phases of DNA replica- 
tion. Without replication and in periods between two phases of 
DNA replication, formation of induced reversions was not observed. 
The analysis of postradiation formation kinetics of induced mutants 
is proposed to be used together with other know approaches for 
studying mutation processes. Hypothetical schemes are proposed 
to explain the ascending descending trend in formation of 4- 
induced reversions during postradiation growth of irradiated cells. 7 
refs.; 5 figs.; 1 tab. 


31204 (JINR-R—16-94-52) Quantities and estimations of ra- 
diation risk. Komochkov, M.M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Dept. of Radiation Safety. 1994. 16p. 
(In Russian). Order Number DE94636403. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Differential and integral quantities of a radiation risk described on 
the base of the International Commission on Radiological Protec- 
tion (ICRP) recommendations are presented. The quantities values 
and their age distributions for the most important cases are given. 
The ICRP recommendations on constraint of potential exposures 
and their probability on the example of hypothetical accidents on 





IBR-2 and IBR-30 are analysed. Time dependences of the radia- 
tion risk level since 1965 for the JINR personnel are presented. 14 
refs.; 4 figs.; 2 tabs. (author). 


31205 (KFK-5330) Kerlsruhe Nuclear Research Center, 
Central Safety Department. Annual report 1993. Koelzer, W. 
(comp.). Kernforschungszentrum Karlsruhe GmbH (Germany). 
Hauptabteilung Sicherheit. Apr 1994. 190p. (In German). Order 
Number DE94794124. Source: OSTI; NTIS (US Sales Only); INIS. 

The Central Safety Department is responsible for handling all 
tasks of radiation protection, safety and security of the institutes 
and departments of the Karlsruhe Nuclear Research Center, for 
waste water activity measurements and environmental monitoring 
of the whole area of the Center, and for research and development 
work mainly focusing on nuclear safety and radiation protection 
measures. The research and development work concentrates on 
the following aspects: behavior of trace elements in the environ- 
ment and decontamination of soil, behavior of tritium in the air/ 
soil-plant system, improvement in radiation protection measure- 
ments and personnel dosimetry. This report gives details of the 
different duties, indicates the results of 1993 routine tasks and re- 
ports about results of investigations and developments of the 
working groups of the Department. (orig.) 


31206 (NIRS-M-94) Radiation carcinogenesis and its con- 
trol: Approaches to mechanism elucidation. Sato, Koki; Ogiu, 
Toshiaki (eds.). National Inst. of Radiological Sciences, Chiba 
(Japan). Nov 1993. 206p. (in Japanese). (CONF-9212124—: 24. 
NIRS symposium, Chiba (Japan), 3-4 Dec 1992). Order Number 
DE94792669. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
24th NIRS symposium on radiation carcinogenesis and its control. 
The 16 of the presented papers are indexed individually. (J.P.N.). 


31207 (PNL—7001-Rev.1) Hanford internal Dosimetry 
Project manual: Revision 1. Carbaugh, E.H.; Bihl, D.E.; MacLel- 
lan, J.A.; Long, M.P. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1994. 241p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94017465. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the Hanford Internal Dosimetry Project, 
as it is administered by Pacific Northwest Laboratory (PNL) in sup- 
port of the US Department of Energy and its Hanford contractors. 
Project services include administrating the bioassay monitoring pro- 
gram, evaluating and documenting assessment of potential intakes 
and internal dose, ensuring that analytical laboratories conform to 
requirements, selecting and applying appropriate models and pro- 
cedures for evaluating radionuclide deposition and the resulting 
dose, and technically guiding and supporting Hanford contractors in 
matters regarding internal dosimetry. Specific chapters deal with 
the following subjects: practices of the project, including interpreta- 
tion of applicable DOE Orders, regulations, and guidance into 
criteria for assessment, documentation, and reporting of doses; as- 
sessment of internal dose, including summary explanations of 
when and how assessments are performed; recording and report- 
ing practices for internal dose; selection of workers for bioassay 
monitoring and establishment of type and frequency of bioassay 
measurements; capability and scheduling of bioassay monitoring 
services; recommended dosimetry response to potential internal 
exposure incidents; quality control and quality assurance provisions 
of the program. 


31208 (PNL-8631) Report from the dosimetry working 
group to CEDR project management. Fix, J.J. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1994. 85p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94018402. Source: OSTI; NTIS; 
INIS; GPO Dep. 

On August 2, 1989, Admiral Watkins, Secretary of the US Depart- 
ment of Energy (DOE), presented a four-point program designed to 
enhance the DOE epidemiology program. One part of this program 
was the establishment of a Comprehensive Epidemiologic Data 
Resource (CEDR) to facilitate independent research to validate and 
supplement DOE research on human health effects. A Dosimetry 
Working Group was formed during May 1991 to evaluate radiation 
dose variables and associated documentation that would be most 
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useful to researchers for retrospective and prospective studies. The 
Working Group consisted of thirteen individuals with expertise and 
experience in health physics, epidemiology, dosimetry, computing, 
and industrial hygiene. A final report was delivered to CEDR 
Project Management during February 1992. The report contains a 
number of major recommendations concerning collection, interpre- 
tation, and documentation of dosimetry data to maximize their 
usefulness to researchers using CEDR for examining possible 
health effects of occupational exposure to ionizing radiation. 


31209 (PNL-10065) Uranium hexafluoride public risk. 
Fisher, D.R.; Hui, T.E.; Yurconic, M.; Johnson, J.R. Battelle Pacific 
Northwest Lab., Richland, WA (United States). Aug 1994. 19p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94018793. Source: OSTI; NTIS; GPO Dep. 

The limiting value for uranium toxicity in a human being should 
be based on the concentration of uranium (U) in the kidneys. The 
threshold for nephrotoxicity appears to lie very near 3 ug U per 
gram kidney tissue. There does not appear to be strong scientific 
support for any other improved estimate, either higher or lower 
than this, of the threshold for uranium nephrotoxicity in a human 
being. The value 3 ug U per gram kidney is the concentration that 
results from a single intake of about 30 mg soluble uranium by in- 
halation (assuming the metabolism of a standard person). The 
concentration of uranium continues to increase in the kidneys after 
long-term, continuous (or chronic) exposure. After chronic intakes 
of soluble uranium by workers at the rate of 10 mg U per week, 
the concentration of uranium in the kidneys approaches and may 
even exceed the nephrotoxic limit of 3 ug U per gram kidney tis- 
sue. Precise values of the kidney concentration depend on the 
biokinetic model and model parameters assumed for such a calcu- 
lation. Since it is possible for the concentration of uranium in the 
kidneys to exceed 3 yg per gram tissue at an intake rate of 10 mg 
U per week over long periods of time, we believe that the kidneys 
are protected from injury when intakes of soluble uranium at the 
rate of 10 mg U per week do not continue for more than two con- 
secutive weeks. For long-term, continuous occupational exposure 
to low-level, soluble uranium, we recommend a reduced weekly in- 
take limit of 5 mg uranium to prevent nephrotoxicity in workers. 
Our analysis shows that the nephrotoxic limit of 3 ug U per gram 
kidney tissues is not exceeded after long-term, continuous uranium 
intake at the intake rate of 5 mg soluble uranium per week. 


31210 (PNWD-SA-3968-HEDR) Radiation doses from Han- 
ford site releases to the atmosphere. Farris, W.T.; Napier, B.A.; 
Ikenberry, T.A. Battelle-Northwest, Richland, WA (United States). 
Pacific Northwest Lab. Jun 1994. 32p. Sponsored by Department 
of Health and Human Services, Washington, DC (United States). 
DOE Contract ACO06-76RL01830. (CONF-9406210-6: Health 
Physics Society annual meeting, San Francisco, CA (United 
States), 27-30 Jun 1994). Order Number DE94017802. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radiation doses to individuals were estimated for the years 
1944-1992. The dose estimates were based on the radioactive- 
releases from the Hanford Site in south central Washington. 
Conceptual models and computer codes were used to reconstruct 
doses through the early 1970s. The published Hanford Site annual 
environmental data were used to complete the does history 
through 1992. The most significant exposure pathway was found to 
be the consumption of cow’s milk containing iodine-131. For the at- 
mospheric pathway, median cumulative dose estimates to the 
thyroid of children ranged from < 0.1 to 235 rad throughout the 
area studied. The geographic distribution of the dose levels was 
directly related to the pattern of iodine-131 deposition and was af- 
fected by the distribution of commercial milk and leafy vegetables. 
For the atmospheric pathway, the-highest estimated cumulative- 
effective-dose-equivalent (EDE) to an adult was estimated to be 1 
rem at Ringold, Washington for the period 1944-1992. For the 
Columbia River pathway, cumulative EDE estimates ranged from 
<0.5 to 1.5 rem cumulative dose to maximally exposed adults 
downriver from the Hanford Site for the years 1944-1992. The 
most significant river exposure pathway was consumption of resi- 
dent fish containing phosphorus-32 and zinc-65. 
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Refer also to citation(s) 30913, 31032 


31211 (DOE/EW/53023-T5, pp. 62-67) Assessment of 
mechanisms of metal-induced reproductive toxicity in aquatic 
species as a biomarker of exposure. Anderson, M.; George, W.; 
Sikka, S.; Kamath, B.; Preslan, J.; Agrawal, K.; Rege, A. Tulane 
Univ., New Orleans, LA (United States). Center for Bioenvironmen- 
tal Research; Xavier Univ. of Louisiana, New Orleans, LA (United 
States). [1993]. In Hazardous materials in aquatic environments of 
the Mississippi River Basin: Annual technical report, 30 December 
1992-29 December 1993. 175p. Order Number DE94010677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This project is designed to identify heavy metals and organic 
contaminants of concern which could impact on the biota in the 
Louisiana wetlands by assessment of uptake and bioaccumulation 
of contaminants and their effects on reproductive processes as 
biomarkers of exposure. Heavy metals (lead, cadmium, cobalt, and 
mercury) have been demonstrated to have toxic effects on 
reproduction in mammals and several aquatic species. Hex- 
achlorobenzene (HCB) is an persistent environmental contaminant 
which has been measured in human serum, fat, semen, and follic- 
ular fluid. HCB has been shown to be a reproductive toxin in rats 
and primates. Polychlorinated biphenyls (PCBs) are prevalent chlo- 
rinated hydrocarbons currently contaminating our environment. 
PCBs resist degradation and are insoluble in water; however, they 
bioaccumulate in aquatic species. Disturbances of the reproductive 
systems are not only sensitive indicators of toxicity but threatens 
the propagation of a species. 


31212 (DOE/EW/53023-T5, pp. 84-90) Pore-level flow, 
transport, agglomeration, and reaction kinetics of microorgan- 
isms. Fauci, L.; Gaver, D.; Moore, P.; Papadopoulos, K.; Sharma, 
B. Tulane Univ., New Orleans, LA (United States). Center for 
Bioenvironmental Research; Xavier Univ. of Louisiana, New Or- 
leans, LA (United States). [1993]. In Hazardous materials in 
aquatic environments of the Mississippi River Basin: Annual tech- 
nical report, 30 December 1992-29 December 1993. 175p. Order 
Number DE94010677. Source: OSTI; NTIS; INIS; GPO Dep. 

The overall goal of this research project is to improve the char- 
acterization and assessment techniques currently being used to 
evaluate bioremediation alternatives. This will be accomplished by 
investigating the phenomena and processes that affect the fate and 
transport of pollutants and microorganisms at the microscopic level. 
The specific research objectives are: Quantify the physical con- 
stants relevant to the interfacial adsorption of bacteria; Examine 
the bacteriological properties associated with the bioremediation of 
a toxin using a microscopic viewpoint; and Determine the detailed 
pore-level behavior of contaminants and microorganisms in a sys- 
tem with adsorbed contamination. 


31213 (DOE/EW/53023-T5, pp. 131-138) Evaluation of the 
carcinogenic, reproductive, and developmental effects of mix- 
tures of contaminants on the Medaka Fish (Oryzias latipes). 
Hartley, W.; Roy, C. Tulane Univ., New Orleans, LA (United 
States). Center for Bioenvironmental Research; Xavier Univ. of 
Louisiana, New Orleans, LA (United States). [1993]. In Hazardous 
materials in aquatic environments of the Mississippi River Basin: 
Annual technical report, 30 December 1992-29 December 1993. 
175p. Order Number DE94010677. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper details the initial results of a study to evaluate the ef- 
fects of mixtures. The study, when completed, will include cadmium 
in combination with other chemicals. The primary mechanism of 
cadmium toxicity in adult fishes is gill tissue necrosis, but this was 
observed at very high laboratory concentrations or special circum- 
stances. There is a lack of aquatic toxicological research involving 
specific developmental effects of cadmium in the medaka embryo. 
There is a need to investigate the sublethal effects of cadmium in 
low concentration where mortality of the exposed biological organ- 
ism is not the endpoint of toxicity. The toxicity of cadmium for 
embryonic, juvenile, and adult fish is variable according to species 
and stage of life. The object of the following experiments was to 
observe the various physiological, morphological, and limited be- 
havioral effects of cadmium on the medaka embryo. 
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31214 (DOE/ID/13042-37, pp. 429-444) Bioventing feasibil- 
ity study of low permeability solls for remediation of 
petroleum contamination. Brackney, K.M. (Univ. of Idaho Center 
for Hazardous Remediation Research, Moscow, ID (United 
States)). Idaho State Government, Boise, ID (United States). 1994. 
(CONF-9403128—: Hydrogeology, waste disposal, science and poli- 
tics: 30. symposium on engineering geology and geotechnical 
engineering, Boise, ID (United States), 23-25 Mar 1994). In Hydro- 
geology, waste disposal, science and politics: Proceedings. 652p. 
Order Number DE94014144. Source: OSTI; NTIS; INIS. 

A site characterization of leaking underground gasoline and 
diesel storage tanks at the University of Idaho, West Farm Opera- 
tions Center, identified approximately 800 cubic yards of 
petroleum-contaminated soil exceedingly regulatory action limits of 
100 ppm TPH. Bioventing, a combination of in situ soil vapor ex- 
traction and microbial degradation, was selected as a remedial 
alternative on the basis of the presumably unsaturated paleo-soil 
with a 45-foot depth to groundwater, and a microbial study which 
concluded that indigenous petroleum-degrading microorganisms 
existed throughout the contamination. Soil vapor extraction tests 
were conducted by applying a 60-inch water column vacuum to a 
soil vapor extraction well and monitoring pneumatic pressure 
drawdown in 12 adjacent pneumatic piezometers and vertically dis- 
tributed piezometer clusters. Pressure drawdown vs time data plots 
indicated that air permeability is inadequate everywhere at the site 
except at 20 feet below ground surface. Low soil permeability cre- 
ates conditions for a perched water table that was documented 
during the investigation, resulting in unsatisfactory conditions for in 
situ bioventing. 8 refs., 14 figs. 


31215 (DOE/ID/13042-37, pp. 445-460) Enhanced endoge- 
nous biological attenuation of aromatic hydrocarbons in 
groundwater: A case study (preliminary results). Lammer, C. 
(EnviroSearch Intemational, Boise, ID (United States)). Idaho State 
Government, Boise, ID (United States). 1994. (CONF-9403128-: 
Hydrogeology, waste disposal, science and politics: 30. sympo- 
sium on engineering geology and geotechnical engineering, Boise, 
ID (United States), 23-25 Mar 1994). In Hydrogeology, waste dis- 
posal, science and politics: Proceedings. 652p. Order Number 
DE94014144. Source: OSTI; NTIS; INIS. 

EnviroSearch International has designed and is currently operat- 
ing a groundwater treatment system to address a release of 
petroleum hydrocarbons at a site in Meridian, Idaho. Among those 
hydrocarbons, the principal compound of concern, benzene, was 
reported at concentrations of up to 4.0 mg/l prior to system opera- 
tion. The system is designed to reduce hydrocarbon concentrations 
in groundwater and saturated soil through enhancement of natu- 
rally occurring aerobic microbial activity. An in situ treatment 
system was selected in order to simultaneously address hydrocar- 
bons dissolved in groundwater and absorbed to the saturated soil 
matrix. Petroleum-utilizing bacteria were identified in groundwater 
samples collected from the project site. The in situ system was de- 
signed to create conditions more conductive to aerobic microbial by 
increasing the initially concentrations of dissolved oxygen and the 
nutrients and phosphorus. 11 refs., 14 figs. 


31216 (ETDE/DE-mf-94798528) Ten years of forest decline 
research: Review and outlook. Moehring, C. Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Referat Oecef- 
fentlichkeitsarbeit. Nov 1992. 72p. (in German). Order Number 
DE94798528. Source: OSTI; NTIS (US Sales Only). 

This brochure published by the Federal Ministry of Research and 
Technology sums up the results of forest decline research in popu- 
lar language for a broad public. The first of three sections explains 
the symptoms and historical development of novel forest disease 
and corresponding research. Part 2 describes the current state of 
research. The possible factors of damage such as natural weather 
events, epidemics due to animal pests or harmful bacteria or fungi, 
one-sided, profit-oriented forest management, electromagnetic as 
well as radioactive radiation and -at greater length- the direct effect 
of air pollutants on overground parts of plants, as well as soil pollu- 
tion are individually dealt with and discussed. The third part 
explains the methods adopted in the scientific elucidation of the 
complex patterns of action in sites of research such as the Fichtel- 
gebirge, Hoegiwald in the foreland of the Alps, Schluchsee in the 





Black Forest, the Wank in the Alps, the Solling, Hils and Harz, 
Ratzeburg, the ’Stadtwald’ of Frankfurt, Eberswalde and the Erzge- 


birge and reports simulation experiments in exposure chambers. 
(UWA) 
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31217 (DOE/METC/C—94/7138) implementation of a chemi- 
cal hygiene plan at an R&D facility. Kovach, J.J. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-9406234—1: 41. international conference on cam- 
pus safety, Morgantown, WV (United States), 19-24 Jun 1994). 
Order Number DE94016800. Source: OSTI; NTIS; GPO Dep. 

Implementation of a Chemical Hygiene Plan at an R&D facility is 
accomplished in an integrated approach with other programs. 
While the laboratory standard specifies the requirements of a 
Chemical Hygiene Plan, implementation requires innovation and 
creativity to effectively comply with the standard and to support 
R&D activities. While the Chemical Hygiene Plan is a unique entity, 
it must be integrated with other programs (e.g., Hazard Communi- 
cation Program, Hazardous Waste Management Program, and 
Waste Minimization Program) so that complementary activities can 
minimize duplication of effort. The Morgantown Energy Technology 
Center (METC) has implemented a Chemical Hygiene Plan using 
an integrated approach. The overall plan is described, and 
decisions on key issues and the criteria used to determine the im- 
plementation approach are discussed. 


31218 (DOE/NV/11432—142) Time/Loss Analysis in the de- 
velopment and evaluation of emergency response procedures. 
Francis, A.A. Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-94NV1 1432. 
(CONF-9411117—1: 1994 National Coordinating Council for Emer- 
gency Management annual conference, Chicago, IL (United 
States), 10-16 Nov 1994). Order Number DE94017157. Source: 
OSTI; NTIS; GPO Dep. 

Time/Loss Analysis (T/LA) provides a standard for conducting 
technically consistent and objective evaluations of emergency re- 
sponse planning and procedures. T/LA is also a sound tool for 
evaluating the performance of safeguards and procedures. 


31219 (LBL-PUB-535) Wildland fire evacuation/relocation 
plan. Lawrence Livermore National Lab., CA (United States). Aug 
1994. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94016864. Source: OSTI; NTIS; GPO Dep. 

The purpose of this plan is to ensure that appropriate actions are 
taken to provide for the safety of LBL employees by minimizing 
their exposure to the effects of an urban-wildiand fire threatening 
the Laboratory. This plan has the following objectives: Provide a 
continuous assessment of the urban-wildiand fire threat to LBL. 
Provide the mechanisms for alerting employees, visitors, and the 
Emergency Management Team when fire threatens the Laboratory. 
Provide guidelines for the Emergency Management Team to deter- 
mine when to relocate or evacuate employees. Outline the 
communications pathways used to issue and control evacuations. 
Describe the options for the Emergency Management Team to con- 
sider during evacuation. Outline the specific responsibilities of the 
Emergency Response Organization when implementing an evacua- 
tion or relocation. 


31220 (SAND-94-1663C) Smart gun technologies: One 
method of eliminating unauthorized firearm use. Weiss, D.R. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410105-3: Institute of Electri- 
cal and Electronics Engineers international Carnahan conference 


58 GEOSCIENCES 


on security technology, Albuquerque, NM (United States), 12-14 
Oct 1994). Order Number DE94013795. Source: OSTI; NTIS; GPO 
Dep. 

Law enforcement officers work each day with individuals who can 
become aggressive and violent. Among the worst scenarios, which 
occur each year and often raise national media attention, an officer 
has his handgun taken away and used against him. As many as 12 
officers per year are killed with their own gun. This problem can be 
addressed through the integration of modern sensors with control 
electronics to provide authorized user firearms for law enforcement 
and even recreational uses. A considerable benefit to law enforce- 
ment agencies, as well as society as a whole, would be gained by 
the application of recommended Smart Gun Technologies (SGT) as 
a method of limiting the use of firearms to authorized individuals. 
Sandia National Laboratory has been actively involved in the re- 
search and design of technologically sophisticated surety devices 
for weapons for the DOE and DOD. This experience is now being 
applied to criminal justice problems by transferring these technolo- 
gies to commercial industry. In the SGT project Sandia is 
developing the user requirements that would limit a firearms use to 
its owner and/or authorized users. Various technologies that are 
capable of meeting the requirements are being investigated, these 
range from biometrics identification to radio-controlled devices. Re- 
search is presently underway to investigate which technologies 
represent the best solutions to the problem. Proof of concept 
demonstration models are being built for the most promising SGT 
with the intent of technology transfer. Different solutions are recom- 
mended for the possible applications: law enforcement, military, 
and commercial (personal protection/recreational) use. 
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Refer also to citation(s) 29077, 29080, 29081, 29109, 29110, 
29114, 29115, 29117, 29118, 29121, 29123, 29141, 29142, 29143, 
29144, 29145, 29146, 29147, 29148, 29149, 29168, 29170, 29297, 
29298, 29299, 29303, 29304, 29305, 29306, 29308, 29310, 29311, 
29312, 29313, 29315, 29575, 29576, 29587, 29588, 30187, 30377, 
30378, 30379, 30380, 30381, 30382, 30383, 30384, 30385, 30386, 
30421, 30426, 30545, 30585, 30586, 30587, 30588, 30589, 30590, 
30910, 30912, 30923, 30925, 30927, 30934, 30935, 30936, 30937, 
30941, 30942, 30982, 30983, 30996, 31431 


31221 (ANL/CHM/PP-80214) Middle and upper cretaceous 
amber from the Taimyr Peninsula, Siberia: Evidence for a new 
structural sub-class of resinite. Anderson, K.B. Argonne National 
Lab., IL (United States). [1994]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94017084. Source: OSTI; NTIS; GPO Dep. 

Analysis of three amber (resinite) samples collected from Middle 
and Upper Cretaceous sediments in the Taimyr Peninsula, Siberia, 
indicates that these materials are based on copolymers of bi- 
formene (I) and communol (Il). No resinites of similar structural 
character have previously been described and hence, these sam- 
ples represent a previously unknown structural sub-class of 
resinite. 


31222 (ANL/MCS/PP-73014) A control volume method on 
an icosahedral grid for numerical integration of the shallow- 
water equations on the sphere. Chern, |-Liang. Argonne National 
Lab., IL (United States). [1994]. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94016345. Source: OSTI; NTIS; GPO Dep. 

Two versions of a control volume method on a symmetrized 
icosahedral grid are proposed for solving the shallow-water equa- 
tions on a sphere. One version expresses of the equations in the 
3-D Cartersian coordinate system, while the other expresses the 
equations in the northern/southern polar sterographic coordinate 
systems. The pole problem is avoided because of these expres- 
sions in both versions and the quasi-homogenity of the icosahedral 


ERA Vol. 19, No. 11 361 





58 GEOSCIENCES 


grid. Truncation errors and convergence tests of the numerical gra- 
dient and divergent operators associated with this method are 
studied. A convergence tests of the numerical gradient and diver- 
gent operators associated with this method are studied. A 
convergence test for a steady zonal flow is demonstrated. Several 
simulations of Rossby-Haurwitz waves with various numbers are 
also performed. 


31223 (DOE/ER/14352-1, pp. 395-398) Acoustic emission 
and rock fracture. Lockner, D.A. (Geological Survey, Menlo Park, 
CA (United States)). Wisconsin Univ., Madison, WI (United States). 
1993. (CONF-930644—Vol.2: 34. US symposium on rock mechan- 
ics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

The development of faults and shear fracture systems over a 
broad range of temperature and pressure and for a variety of rock 
types involves the growth and interaction of microcracks. As a 
result, acoustic emission (AE) is a ubiquitous phenomenon associ- 
ated with brittle fracture and has provided a wealth of information 
regarding the failure process in rock. This paper reviews the suc- 
cesses and limitations of AE studies as applied to the fracture 
process in rock with emphasis on our ability of predict failure. We 
will also comment on how laboratory AE studies can be applied to 
larger scale problems regarding the understanding of earthquake 
processes. 


31224 (DOE/ER/14352-1, pp. 419-422) The development of 
rock fracture: From microfracturing to main fracture forma- 
tion. Jiefan Huang (Peking Univ., Beijing (China)); Yonghong Zhao; 
Zhongyan Wang. Wisconsin Univ., Madison, WI (United States). 
1993. (CONF-930644—Vol.2: 34. US symposium on rock mechan- 
ics, Madison, Wi (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

It is now widely accepted that the brittle fracture of rock is a pro- 
cess from microcrack proliferation to the formation of the main 
fracture. According to the Griffith theory of brittle fracture of rock, 
the main fracture surface is formed by the coalescence of a great 
number of favorably oriented microcracks. However, the mecha- 
nism by which microcracks coalesce in to the main fracture has not 
been clearly known yet, though some hypothesis, e.g., has been 
proposed. Many geologists often use the steps or antisteps on fault 
planes as an indicator of the direction of fault displacement, but the 
genesis of these steps is still a problem under discussion. With 
these problems as the subject of this paper, a series of triaxial 
compression tests of a sandstone were made at moderate temper- 
atures and confining pressures. The specimens were loaded to 
three different stress levels, viz., 100%, 80% and 50% of the corre- 
sponding compressive strength and then the tested specimens 
were examined both macroscopically and microscopically. From 
the observation and analysis of microcracks in thin sections pre- 
pared from tested specimens, some interesting phenomena were 
found. On the basis of test results, a mechanism was proposed for 
the transition from microcrack proliferation to the formation of the 
main fracture and also for the genesis of antisteps of fault planes. 


31225 (DOE/ER/14352-1, pp. 423-426) General theory of 
the Kaiser effect. Holcomb, D.J. (Sandia National Labs., Albu- 
querque, NM (United States)). Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

Although discovered more than 40 years ago, there has been lit- 
tle or no development of a theory of the Kaiser effect, particularly 
for rocks. The purpose of this paper is to supply a theoretical 
framework for thinking about the Kaiser effect under general stress 
states. A model of microcrack growth developed by Costin is the 
basis for the theory. First, a review of the crack growth model will 
be given. Then the model will be used to compute the effect of var- 
ious stress states when applied to an ensemble of cracks. The 
natural way to show the computational results is as a damage sur- 
face, defined as the locus of points in stress space within which 
stress cause no “damage.” The Kaiser effect will be seen to be 
due to the load path intersecting the damage surface. Examples 
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will show the form of the damage surface for common load paths 
for comparison with available experimental results. The implications 
of these results for the use of the Kaiser effect to determine in situ 
stress will be discussed. In particular, it will be shown that the con- 
ventional approach using uniaxial stressing of oriented sub-cores 
cannot be correct, if the phenomenon responsible for the Kaiser ef- 
fect induced by laboratory loading is the same as for that observed 
in situ, i.e., in cores stressed by the earth. Finally, an hypothesis 
for a different mechanism for the in situ Kaiser effect will be pre- 
sented. In the following discussion the Kaiser effect observed as a 
result of a known, laboratory-applied stress history will be referred 
to as the “laboratory Kaiser effect” and for the Kaiser effect ob- 
served from cores whose stress history was applied in situ by 
earth the term “in situ Kaiser effect” is appropriate. 


31226 (DOE/ER/14352-1, pp. 427-430) Anisotropic crack 
damage and stress-memory effects in rocks under triaxial 
loading. Stuart, C.E. (Birkbeck College & Univ. College, London 
(United Kingdom)); Meredith, P.G.; Murrell, S.A.F.; Munster, J.G. 
van. Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

We present and analyse the results from tests performed on 
sandstone cubes in which the bulk acoustic emission AE and the 
ultrasonic P and S wave velocity changes in the three principal di- 
rections were monitored and measured simultaneously with the 
stress and strain as samples were deformed in three orthogonal di- 
rections independently. This combination of measurements has 
enabled us to directly link AE to the formation of new crack dam- 
age. The AE data confirmed the existence of the Kaiser 
stress-memory effect during uniaxial cyclic stressing, and the effect 
was also observed in the variation of P and S wave velocities in di- 
rections normal to that stressing. The data suggests that the crack 
damage formed during stressing is highly anisotropic, with the new 
microcracks formed during each stress cycle having minor axes 
parallel to the minor principal compressive stress direction. The ob- 
served effects have been modelled in terms of the elastic closure 
of pre-existing cracks and the formation of new strongly-oriented 
dilatant cracks. The dilatant cracks produce AE. By modelling 
these two separate processes we have demonstrated a clear quan- 
titative correlation between the AE output and the new dilatant 
crack damage formed during deviatoric stressing. 


31227 (DOE/ER/14352—1, pp. 431-434) Assessment of dam- 
age in rock by the Kaiser effect of acoustic emission. Li, C. 
(Lulea Univ. of Technology (Sweden)); Nordlund, E. Wisconsin 
Univ., Madison, WI (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

The deformation and failure of rock are associated with the 
growth and coalescence of cracks. The concept of damage is more 
useful than the formalism of plasticity in describing brittle rocks. 
Acoustic emission (AE) generated in a loaded rock is a reflection 
of the cracking process in the material. Laboratory experiments 
have demonstrated that AE was absent in rock until the load ex- 
ceeded the previous maximum load that had been imposed to rock 
before. This is the so-called Kaiser effect. In this test, rock speci- 
mens were uniaxially loaded and unloaded repeatedly. The 
maximum stress level was increased for each loading cycle, gener- 
ating further damage in the specimens. The development of 
damage in the specimens was reflected by an increased AE activ- 
ity. It has been suggested that the onset of AE could be used to 
detect and assess the amount of damage that has developed in a 
rock. The objective of this study is to explore the possibility of as- 
sessing the in-situ damage of rocks by the Kaiser effect. Cores 
were drilled from a hard rock tunnel. The specimens prepared from 
the cores were uniaxially compressed in laboratory and the AE 
emitted from the specimens was recorded. The onset of the in- 
creasing AE was taken as an indication of the degree of damage 
in the rock after blasting. The results showed that the AE-onset 
stress decreased with the distance from the tunnel contour. The 





range of disturbance caused by blasting could be estimated using 
the curve of the AE-onset stress. 


31228 (DOE/ER/14352-1, pp. 435-438) The effect of attenu- 
ation on b-values in acoustic emission measurements - a 
theoretical investigation. Unander, T.E. (IKU Petroleum Re- 
search, Trondheim (Norway)). Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

When measuring acoustic emissions (AE), one is struck by the 
regularity of the amplitude distribution. Due to this regularity, the b- 
value is a practical and often sufficient characterisation of the 
distribution. The b-value is the negative slope of the amplitude dis- 
tribution in a doubly logarithmic plot. At first thought, one may 
suppose the regularity reflects the distribution of the energy emitted 
from the sources. However, this is not necessarily true. This inves- 
tigation will show that attenuation will give a smooth amplitude 
distribution, monotonically decreasing with increasing amplitude, re- 
gardless of source strength distribution. 


31229 (DOE/ER/14352-1, pp. 459-462) Micromechanics of 
granular materials - numerical simulation of the effects of het- 
erogeneities. Zhong Liu (Lawrence Berkeley Lab., CA (United 
States)); Cook, N.G.W.; Myer, L.R. Wisconsin Univ., Madison, WI 
(United States). 1993. DOE Contract AC03-76SF00098. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The generation and propagation of microcracks in relation to the 
loading conditions, packing arrangement, grain sizes and shapes is 
essential for understanding the stress-strain relationships and 
quasiObrittle fracture of granular materials. Experiments have 
shown that local stresses in individual grains are important in the 
overall response of granular materials. At a microscopic level, local 
stresses are related to: (1) tensile strength of grains; (2) geometry; 
(3) pores; (4) grain contacts. How can we quantify the micro- 
structure and the distribution of stresses? Once quantified, how 
are these parameters related to the macro mechanical behavior? 
Which parameter is dominant in defining the macro-mechanical 
properties such as stress-strain relationship and failure of materi- 
als? In this paper we will use a two-dimensional numerical model 
based on the elastic interaction and tensile fracture of grains and 
grain bonds to study the effects of heterogeneity in grain strengths 
on macroscopic strain-hardening and strain-softening deformation, 
and fracture under differential compressive stresses. 


31230 (DOE/ER/14352-1, pp. 463-466) Influence of basal 
fractures on the axial stiffness of a rock anchor. Selvadurai, 
A.P.S. (Carleton Univ., Ottawa, Ontario (Canada)). Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

In the classical formulation of the near surface anchor problem it 
is usually assumed that there is perfect bonding between the 
anchoring element and the elastic medium with the resulting conti- 
nuity of displacements and tractions at the interface. In this paper 
we examine the axisymmetric problem of the load transfer from a 
cylindrical anchor to a halfspace region particularly for the situation 
where a delamination has occured in the form of an open crack at 
the base of the cylindrical anchor. The analysis of the problem is 
approached via a boundary element formulation which takes into 
consideration the bi-material nature of the domain and the singular 
character of the stress field at the tip of the crack which extends to 
the geological medium. The results of the numerical analysis illus- 
trate the influence of the extent of stable basal cracking on the 
elastic stiffness of the anchor and the crack opening and crack 
shearing mode stress intensity factors. 


31231 


(DOE/ER/14352-1, pp. 467-470) Elasto-viscoplastic 
finite element analysis of underground openings using elastic 
supports. Sharan, S.K. (Laurentian Univ., Sudbury (Canada)). 
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Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The finite element method is known to be a very powerful tool 
for the analysis of problems involving complexities in material prop- 
erties and geometry. However, in the application of this method of 
practical problems in rock mechanics, computational difficulties ex- 
ist due to an infinitely large extent of the rock mass. Even with the 
use of ‘infinite’ elements, an excessively large extent of rock has to 
be discretized to produce satisfactory results. By coupling the finite 
element model with boundary elements, this computational difficulty 
may be circumvented at the expense of losing the generality and 
some of the major computational advantages of the finite element 
method. Therefore, a prohibitive computational effort may be re- 
quired particularly for a three-dimensional, non-linear dynamic 
analysis of problems such as those encountered in the design of 
‘deep’ underground mines subject to blasting and seismicity. A 
highly efficient and effective technique was recently developed for 
the elastostatic finite element analysis of unbounded solids includ- 
ing underground structures. In the novel technique, the effect of 
the unbounded rock mass was simulated by using multi-directional 
distributed elastic supports having spatially varying stiffnesses. The 
stiffnesses were found to depend on the elastic properties of rock, 
geometry of the opening and initial stress conditions. The tech- 
nique retains the generality and all the computational advantages 
of the conventional finite element method and highly accurate re- 
sults are produced even if a relatively very small region around the 
opening is considered for discretization. The objective of this paper 
is to extend the technique for the elasto-viscoplastic analysis of 
stresses and displacements around underground openings. The 
unbounded mass of rock surrounding the non-linear finite element 
model is assumed to be homogeneous and linearly elastic. 


31232 (DOE/ER/14352—-1, pp. 471-474) Fracture process 
zone development during hydraulic fracturing. Huang, Jau Inn 
(Columbia Univ., NY (United States)); Kim, Kunsoo. Wisconsin 
Univ., Madison, WI (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

Hydraulic fracturing is widely practiced for well stimulation and 
stress measurement in the petroleum and rock engineering field. A 
considerable amount of research has been carried out in the past 
few decades on this rather simple process of inducing fractures in 
geologic formation, and brought about a vast improvement in the 
understanding of the mechanics of hydraulic fracturing. A variety of 
hydraulic fracturing simulators, primarily numerical models, have 
been developed to aid in the design of field operations and to pro- 
vide services to field engineers. These models, however, do not 
take in to full account spatial variations of strength and deformation 
properties, the effect of the fracture process zone, stress contrast 
and many other factors, which contribute to the discrepancies be- 
tween field observations and predictions based on numerical and 
analytical methods. In this investigation the authors studied the ef- 
fects of mechanical property variations and in situ stress contrasts 
on fracture initiation and on propagation, and the process zone 
development during hydraulic fracturing. As a first step they con- 
ducted parametric analyses using the Dynamic Network Model to 
gain an insight on the hydraulically driven fracture growth phenom- 
ena in rock. The model consists of a network of particles and 
springs interconnected to each other. Particle masses provide the 
inertial effect, and spring constants represent the elastic properties 
of rock. If a spring is stretched beyond a prescribed threshold, the 
spring breaks to initiate a microfracture. The stresses will then be 
dynamically redistributed to the rest of the system, affecting the 
fracture growth thereafter. The model is distinctly different from 
conventional numerical methods used for fracture process 
simulation and presents and opportunity a solving various rock en- 
gineering problems. 


31233 (DOE/ER/14352-1, pp. 479-482) Numerical simula- 
tion of strain-softening and dilation of rock salt. Fuenkajorn, K. 


ERA Vol. 19, No. 11 363 





58 GEOSCIENCES 


(Serata Geomechanics, Inc., Richmond, CA (United States)); Ser- 
ata, S. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644-Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

This paper presents a numerical approach to describe the time- 
dependent strain-softening and dilation behavior of rock salt. A 
primary objective is to develop a numerical model to assess the 
long-term stability of underground structures in a wide range of 
brittle-ductile media. Rock salt is analyzed here as an example. A 
strength deterioration function and volumetric dilation function have 
been derived and implemented into an existing non-linear time- 
dependent finite element code. The mechanical behavior of the 
laboratory test samples of salt are simulated. 


31234 (DOE/ER/14352-1, pp. 487-490) Influence of rock 
joint degradation on hydraulic conductivity. Boulon, M.J. (Uni- 
versity Joseph Fourier, Grenoble (France)); Selvadurai, A.P.S.; 
Benjelioun, H.; Feuga, B. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

First, the authors briefly examine the main characteristics of rock 
joint hydraulic conductivity reported in the literature. The availabie 
results are primarily concerned with variations in the global conduc- 
tivity of the joint due to changes in normal stress acting on the 
joint, and on occasion s the variations in conductivity associated 
with shearing. It is found that the orders of magnitude of these two 
types of variations are significantly different. An important scale ef- 
fect is highlighted by many authors. The classical concept of a 
conducting aperture is discussed. This concept is often used within 
deterministic approaches, as well as in stochastic and probabilistic 
analyses. The opposite effects of dilatancy and of rock wall asper- 
ity degradation are discussed. Their modelling depends upon the 
predicability of constitutive equations related to the mechanical be- 
haviour of rock joints. 


31235 (DOE/ER/14352—1, pp. 515-518) Scaling of constitu- 
tive parameters of friction for fractal surfaces. Wang, Weibin 
(Columbia Univ., Palisades, NY (United States)); Scholz, C.H. Wis- 
consin Univ., Madison, WI (United States). 1993. Grant 
USGS1434-92-G2161. (CONF-930644-Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

Friction experiments on Westerly granite and quartzite have re- 
sulted in the development of state variable friction law which 
include the following essential elements for frictional resistance un- 
der constant normal stress: A sudden change in slip rate results in 
sudden changes in friction in the same sense as slip rate change. 
Then the friction evolves into a new steady-state value over a criti- 
cal slip distance. The critical slip distance, denoted Dz, plays a key 
role in dynamics and stability of seismic faulting. D. for metallic 
friction corresponds to an average contact junction diameter. In 
rock friction experiments, the values of D,. are typically the order of 
10 um, similar to the roughness of the surface topography, and D. 
increases with surface roughness. In the most recent experimental 
and theoretical study on micromechanics of rock friction, a consti- 
tutive model was developed which predicted the mechanical 
properties of two rough surfaces in contact under shear load during 
the early stages of frictional sliding. This paper will present an 
experimental and theoretical demonstration of micromechanical in- 
terpretation of the critical slip distance based on our contact model. 
This quantitative representation makes it possible to calculate the 
critical slip distances for fractal surfaces on different scales. 


31236 (DOE/ER/14352-1, pp. 529-532) Review of some 
poroelastic effects in rock mechanics. Cheng, A.H.D. (Univ. of 
Delaware, Newark, DE (United States)); Abousleiman, Y.,; 
Roegiers, J.C. Wisconsin Univ., Madison, WI (United States). 
1993. (CONF-930644—Vol.2: 34. US symposium on rock mechan- 
ics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 
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The presence of a free-moving fluid in rock modifies its 
mechanical behavior. In particular, it ttansforms as otherwise time- 
independent problem to a time-dependent one through fluid 
diffusion. The material behaves as a stiffer one under fast than for 
slow loading. The induced fluid pressure generally brings stress re- 
lieve or volume dilation to the solid material. The presence of fluid 
pressure can also modify the Terzaghi effective stress, which is 
keenly tied to the onset of some failure mechanisms. The purpose 
of this paper is to review through examples the manifestation of 
the pore pressure effect (poroelasticity) in a number practical occa- 
sions. A good grasp of these physical mechanisms can equip 
engineers with the necessary insight to perform prognosis of poro- 
elastic effect for their problems on hand. 


31237 (DOE/ER/14352—1, pp. 537-540) On the modelling of 
near tip processes in hydraulic fractures. Thiercelin, M. 
(Schlumberger Cambridge Research, Cambridge (United King- 
dom)). Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The prediction of the pressure profile which develops in a hy- 
draulically induced fracture has always suffered from a lack of 
understanding of the near tip processes. Correct modelling of these 
processes is an important issue as they appear to control the 
global response of such a fracture. The main difficulty arises from 
the strong coupling which exists at the tip between the fluid behav- 
iour and the rock behaviour. Two issues need to be addressed. 
First, in the near tip region of a propagating crack, the fluid pres- 
sure drops dramatically as the fracture width tends to zero. It is 
therefore feasible that the fluid is not able to penetrate the fracture 
tip and that a “dry” zone, or fluid lag, develops in this region. Sec- 
ond, if an accurate prediction of the pressure profile at the tip is 
required to model the propagation of a hydraulic fracture, then one 
needs to consider realistic rock behaviour in this region. This 
behaviour is necessarily non-linear because of the high stress con- 
centration generated around the tip. 


31238 (DOE/ER/14352-1, pp. 553-556) Equivalent proper- 
ties of a jointed Biot material. Pariseau, W.G. (Univ. of Utah, 
Salt Lake City (United States)). Wisconsin Univ., Madison, WI 
(United States). 1993. Grant G1105151; Grant G1115151; Grant 
1175151; Grant G1125251. (CONF-930644—Vol.2: 34. US sympo- 
sium on rock mechanics, Madison, WI (United States), 27-30 Jun 
1993). In Rock mechanics in the 1990s: Proceedings: Volume 2. 
396p. Order Number DE94014602. Source: OSTI; NTIS. 

This paper describes an equivalent materials approach to 
porous, jointed rock masses. The approach taken does not depend 
on the usual assumption of a representative volume element (RVE) 
at the rock mass scale. It has the significant advantage of practical 
utility in numerical modeling where dimensional restrictions be- 
tween joint spacing, excavation size, and element dimensions often 
preclude RVE-based models. Previous results for dry elastic moduli 
and hydraulic properties apply. They constrain the properties de- 
rived for the coupled case where deformation and flow are linked. 


31239 (DOE/ER/14352-1, pp. 573-576) A micromechanically 
consistent poroviscoelasticity theory for rock mechanics ap- 
plications. Adousleiman, Y. (Univ. of Oklahoma, Norman (United 
States)); Roegiers, J.C.; Cheng, A.H.D.; Jiang, C. Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—-Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). in Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

Rocks can generally exhibit viscoelastic properties, depending on 
the loading conditions, the environment and the time scale of inter- 
est. For fluid saturated rocks, the coupling effects between pore 
pressure diffusion and the rock matrix deformation give rise to simi- 
lar but different time dependent phenomena. Within the limit of 
infinitesimal strain theory, rocks have been modeled as linear vis- 
coelastic or poroelastic material, but rarely as poroviscoelastic. 
With the simultaneous existence of poro- and visco-elasticity, the 
response of fluid saturated rocks exhibits two time scales. The 
characteristic time of a viscoelastic response is an apparent mate- 
rial property that for poroelasticity is dependent not only on the 





material itself, but also on a global geometry length scale. Although 
the coexistence of poro- and visco-elastic phenomena has been 
observed in the laboratory and in the field for a range of rock 
types, no attempt was made to isolate and to quantify them by the 
simultaneous modeling of both of these mechanisms. This paper 
presents an interpretation of Biot’s poroviscoelasticity theory based 
on micromechanics. To demonstrate the impact of the combined 
poro- and visco-elastic effects, problems of a borehole under plane 
strain deformation are examined. 


31240 (DOE/ER/14352-1, pp. 581-584) In situ stress mea- 
surement by hydraulic fracturing at the Kamaishi mine. 
Hayashi, K. (Tohoku Univ., Sendai (Japan)); Ito, T. Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 
Hydraulic fracturing stress measurement was performed by using 
a 30m-deep well drilled in the Kamaishi iron mine. Eight transverse 
cracks crossing the well obliquely were obtained. By re-plotting the 
shut-in curves, i.e., the pressure-time records after shut-in-, into 
dT/dP vs. P plots (T:time, P:wellbore pressure), shut-in pressure 
was determined objectively. By using the shut-in pressure of the 
eight transverse cracks, three-dimensional stress field was evalu- 
ated and the reliability of the evaluated stress field was discussed. 


31241 (DOE/ER/14352-—1, pp. 585-588) Estimating the state 
of stress from subhorizontal hydraulic fractures at URL, Mani- 
toba. Haimson, B. (Univ. of Wisconsin, Madison (United States)); 
Lee, M.; Chandler, N.; Martin, D. Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

The Underground Research Laboratory (URL), near Pinawa, 
Manitoba has been excavated in granitic rock belonging to the Lac 
du Bonnet batholith, one of many intrusions of the Canadian 
Shield. The batholith is 75x25 km in surface area and extends 
downward about 10 km. Its age has been estimated at 2680 Ma. 
Two major thrust faults dipping 25-30° to southeast have been en- 
countered at URL, Fracture Zone 3 at about 100 m depth, and 
Fracture Zone 2 at about 280 m. Fracture Zone 2 in particular ap- 
pears to be the boundary between two separate stress fields. 
Based on previous stress measurements using a variety of tech- 
niques, such as USBM overcoring, microseismic, convergence, and 
hydrofracing there are strong indications that the principal horizon- 
tal stress magnitudes increase considerably below Fracture Zone 2, 
and that their directions rotate with respect to those established at 
the higher elevations. However, no measurements have been con- 
ducted below the 420 level. We carried out a total of 14 hydraulic 
fracturing tests and 9 oriented-packer impressions in borehole HF1, 
a 100 m vertical N-size hole drilled downward from the floor of 420 
level, URL. Details of the procedures, results, interpretations, and 
stress calculations are presented in the following chapters. 


31242 (DOE/ER/14352-1, pp. 589-592) In situ stress mea- 
surements by hydraulic tests in a borehole for the design of a 
transalpine railway tunnel. Buriet, D. (BRGM, Orleans (France)). 
Wisconsin Univ., Madison, WI (United States). 1998. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

This paper presents results of a stress evaluation carried out 
from hydraulic tests run in a 200 m deep vertical borehole. This 
work is a part of the geotechnical and geological investigations 
conducted for the characterization of the ground that will be 
crossed by a future transalpine railway tunnel of 54 km length be- 
tween France and Italy. The survey area is situated in the central 
part of the french alps, in the Savoie county. 


31243 (DOE/ER/14352-1, pp. 593-596) Near-surface “thin 
skin” reverse faulting stresses in the southeastern United 
States. Moos, D. (Stanford Univ., CA (United States)); Zoback, 
M.D. Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 


58 GEOSCIENCES 


WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Hydraulic fracturing stress measurements have been conducted 
in eight holes at two area within the southeastern United States. 
The measurements were made over a depth range from a few 
hundred meters to more than one kilometer. In the Appalachian 
Deep Core Hole (ADCOH) Site Survey Area, measurements were 
made within basement rocks of the Inner Piedmont (Hole 1), the 
Chauga Belt, including the Brevard Fault Zone (Hole 2), and the 
Blue Ridge (Hole 4). Hydraulic fracturing, borehole televiewer 
(BHTV) and other geophysical logging experiments were carried 
out to depths of 304.8 m (Holes 1 and 2), and 414.5 m (Hole 4). 
The second study are was at the Savannah River Site (SRS). 
Basement rocks were overlain in this area by 300 to 400 meters of 
sediments. A complete set of experiments were carried out in 
Holes SSW-1, SSW-2, DRB-8, and NPR-1, drilled into Paleozoic 
and pre-Cambrian age metamorphic rock of the Charlotte and slate 
belt groups, and BHTV logs were’ recorded in DRB-11, drilled into 
Triassic-age sands and mudstones within the NE-SW trending 
Dunbarton Basin which underlies much of the site. The results of 
these measurements are compared to hydraulic fracturing stress 
measurements made at Monticello Reservoir. 


31244 (DOE/ER/14352-1, pp. 601-604) In situ stress mea- 
surements and their application in the design of the Gjovik 
Olympic Mountain Hall. Tunbridge, L.W. (Norwegian Geotechnical 
Institute, Oslo (Norway)); Kristiansen, J.; Hansen, S.E. Wisconsin 
Univ., Madison, Wi (United States). 1993. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

The Gjovik Olympic Mountain Hall, with a span of 61 m and a 
minimum cover of only 25 m, is claimed to be the largest under- 
ground cavern for public use. The requirement for a high standard 
of safety, compatible with its use by the public, necessitated care- 
ful attention to design and determination of parameters. The stress 
field was determined by both overcoring and hydraulic fracturing 
methods. Preliminary measurements of rock stress using overcor- 
ing utilizing a single short hole drilled from a nearby existing tunnel 
indicated surprisingly high horizontal major principal stress of about 
4 MPa in fractured and weathered gneiss. The nearness to the 
surface, limited intact rock and the limited depth of interest re- 
quired special techniques for the hydraulic fracturing testing and its 
interpretation. 


31245 (DOE/ER/14352-1, pp. 605-608) Studies on hydraulic 
fracturing stress measurement assisted by water jet borehole 
slotting. Mizuta, Y. (Yamaguchi Univ., Ube (Japan)); Kikuchi, S.; 
Tokunaga, K. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

Pairs of deep longitudinal slots were made by abrasive water jet 
from the inside of the borehole which is drilled in the large mortar 
specimens. Confining pressures were applied to the specimens by 
flatjiacks and a loading frame. Hydraulic fracturing tests were car- 
ried out in the sections including the slots and the fractures on the 
plane of prolongation of the slots were produced. Shut-in pressures 
of the fractures were then detected. Numerical simulation of frac- 
ture extension by internal pressurization at the borehole section in 
an infinite elastic solid were also carried out. In this report, such 
experimental and numerical results are presented. 


31246 (DOE/ER/14352-1, pp. 617-620) Stress heterogeneity 
and geological structures. Martin, C.D. (AECL Research, Pinawa, 
Manitoba (Canada)); Chandler, N.A. Wisconsin Univ., Madison, WI 
(United States). 1998. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI! (United States), 27-30 Jun 1993). 
in Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

Considerable advances have been made in the measurements 
of in situ stress over the past 25 years; however, the interpretation 
of these measurements with respect to geological structures has 
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received significant attention oniy over the past 10 years. The ma- 
jor limitation in the interpretation of stress measurements is the 
paucity of measurements at any one site. An exception is the Un- 
derground Research Laboratory (URL), where about 350 triaxial 
stress measurements have been made in a volume of rock about 
100 m x 100 m x 500 m deep. This is more than twice the number 
of triaxial stress measurements for all other sites in the Canadian 
Shield combined. This paper examines the relationship between 
stress heterogeneity and geological structures at the URL. 


31247 (DOE/ER/14352-1, pp. 621-624) Rock stress redistri- 
bution around an open pit mine in hardrock. Myrvang, A. (Univ. 
of Trondheim (Norway)); Hansen, S.E.; Sorensen, T. Wisconsin 
Univ., Madison, WI (United States). 1998. (CONF-930644—Vol.2: 
34. US symposium on rock mechanics, Madison, WI (United 
States), 27-30 Jun 1993). In Rock mechanics in the 1990s: Pro- 
ceedings: Volume 2. 396p. Order Number DE94014602. Source: 
OSTI; NTIS. 

In connection with open pit mining of iron ore (taconite) in 
Bjornevatn, Northern Norway, extensive rock mechanics investiga- 
tions have been carried out during more than 20 years. In-situ rock 
stress measurements were carried out in 1971, 1984 and 1990. In- 
situ triaxial stress measurements show quite high virgin horizontal 
stresses in the area. Deepening of the open pit has resulted in 
considerable stress concentrations near the northern tip and under 
the pit bottom. Investigations of rate of penetration (ROP) in rotary 
drilling indicate a significant negative correlation between ROP with 
increasing horizontal stress. The stress data has been very impor- 
tant in connection with the design of large underground open mining 
stopes. Ongoing construction of the access ramp has showed quite 
heavy spalling in the roof of the ramp. This verifies the results from 
rock stress measurements and numerical modelling. 


31248 (DOE/ER/14352-1, pp. 625-628) Gravitational 
stresses in long asymmetric ridges and valleys in anisotropic 
rock. Pan, E. (Univ. of Colorado, Boulder (United States)); 
Amadei, B. Wisconsin Univ., Madison, WI (United States). 1993. 
Grant MS-9215397. (CONF-930644—Vol.2: 34. US symposium on 
rock mechanics, Madison, Wi (United States), 27-30 Jun 1993). In 
Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. Or- 
der Number DE94014602. Source: OSTI; NTIS. 

When estimating the state of stress at any depth, z, in a rock 
mass due to gravity, it is commonly assumed that (1) the rock 
mass is an isotropic and linear elastic continuum, (2) the ground 
surface is horizontal, and (3) the state of stress is described by two 
principal stress components: a vertical component and a horizontal 
component. The simplifying assumption that the principal stresses 
are vertical and horizontal with depth breaks down when the 
ground surface is not horizontal. An analytical method has been 
developed for determining the stress field in a homogeneous, gen- 
eral anisotropic and elastic half space limited by irregular (but 
smooth) boundaries. The half space is subject to gravity and sur- 
face loads. This method was used more recently by the authors to 
determine gravity-induced stresses in long symmetric and trans- 
versely isotropic ridges and valleys with strata striking parallel to 
the ridge or valley axis. A parametric study was presented on the 
effect of (1) topography shape and geometry, (2) orientation of 
anisotropy, and (3) degree of anisotropy on the magnitude and dis- 
tribution of gravitational stresses. A method is proposed to study 
the magnitude and distribution of gravitational stresses in trans- 
versely isotropic rock masses with asymmetric topographies. At the 
outset, it is shown how asymmetric topographies can be obtained 
by superposition of the topography of symmetric ridges and valleys. 
Then, the analytical formulation is modified to handle asymmetric 
topographies. Finally, numerical examples are presented showing 
how gravitational stresses in asymmetric ridges and valleys differ 
from those in symmetric and isolated topographies. 


31249 (DOE/ER/14352-1, pp. 629-632) Variability and 
quality in ASR data: Implications for competing theories. But- 
terworth, S. (Univ. of East Anglia, Norwich (United Kingdom)); 
Burton, P.W. Wisconsin Univ., Madison, WI (United States). 1993. 
(CONF-930644—Vol.2: 34. US symposium on rock mechanics, 
Madison, WI (United States), 27-30 Jun 1993). In Rock mechanics 
in the 1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 
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Over the last few years Anelastic Strain Recovery (ASR) mea- 
surements have been used to determine in situ crustal stress. The 
ASR method involves instrumenting a core sample immediately 
upon its retrieval from a borehole and then measuring the time- 
dependent exponential strain of the sample as it continues to 
recover (or relax) from its in situ state of stress. Determination of 
stress information from ASR data requires a model of the relax- 
ation process and two such models have been proposed: the 
Direct Model and the Sandia Model. The authors of claim advan- 
tages for their own particular model and discuss many detailed 
aspects of each. Field measurements of ASR demonstrate the 
need for additional information that can be used to assess the 
‘quality’ of data and provide uncertainties on the calculated ASR 
model parameters and stress information. Unfortunately neither 
model includes such evaluations and the lack of this rather funda- 
mental information, in our opinion, make the comparisons between 
models and reliability of their results difficult to assess. The exten- 
sion proposed here to the usual analysis using the Sandia Model 
provides this information. 


31250 (DOE/ER/14352—1, pp. 633-636) In situ stress hetero- 
genelty and crack density distribution. Ikeda, R. (National 
Research Institute for Earth Science and Disaster Prevention, 
Ibaraki (Japan)). Wisconsin Univ., Madison, WI (United States). 
1993. (CONF-930644—-Vol.2: 34. US symposium on rock mechan- 
ics, Madison, WI (United States), 27-30 Jun 1993). In Rock 
mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

the stress magnitude variation with depth often shows a hetero- 
geneous state even in an apparent homogeneous rock unit. 
Vertically dense and precise stress measurements by the hydraulic 
fracturing have demonstrated such a characteristic yet complicated 
stress distribution. This paper presents the relationship between 
crack densities and in situ stress distributions. The crack density 
has been estimated by sonic velocity measurement on core materi- 
als extracted from a stress measurement borehole. Similar 
examinations using the borehole log data has been expanded to 
formation fractures. The feature of the cracks in rocks or forma- 
tions under the stress contrast is examined. 


31251 (DOE/ER/14352-1, pp. 645-648) Influence of the 
depth of a stress relieving hole on induced displacements: Ap- 
plication in interferometric stress determination. Schmitt, D.R. 
(Univ. of Alberta, Edmonton (Canada)); Li, Yongyi. Wisconsin Univ., 
Madison, Wi (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

Determining both the directions and magnitudes of in situ 
stresses has long been of import in geology and engineering. 
Knowledge of stress states is needed to delineate regional 
stresses and their influence on tectonic movements, earthquake 
source mechanisms, rock properties, and fluid flow. Quantitative 
stress measurement remains technically challenging; and there ex- 
ists room for complementary methods. We are developing a 
technique which employs holographic interferometry to record mi- 
cron scale stress-relief displacements induced by drilling a small 
stress-relieving hole perpendicularly into the wall of a wellbore. The 
methodology and interferometric theory have been previously de- 
scribed in detail and will only be briefly mentioned here. This note 
describes, rather, recent developments in the search for a model of 
stress relief displacements, this model is needed for improved 
analysis of observed holographic fringe patterns. In short, the three 
dimensional displacement field at the surface of a stressed body 
produced by drilling of a “blind” (i.e. finite depth) hole cannot be 
simply defined by analytic means. Consequently, numerical meth- 
ods must be used; here, the influence of the stress relief hole 
depth was studied using finite element analyses. 


31252 


(DOE/ER/14352-1, pp. 649-652) Numerical modeling 
of borehole breakout by mixed-mode crack growth, interac 
tion, and coalescence. Du, Wei (Univ. of Arizona, Tucson (United 
States)); Kemeny, J.M. Wisconsin Univ., Madison, WI (United 
States). 1993. (CONF-930644—Vol.2: 34. US symposium on rock 
mechanics, Madison, WI (United States), 27-30 Jun 1993). In Rock 





mechanics in the 1990s: Proceedings: Volume 2. 396p. Order 
Number DE94014602. Source: OSTI; NTIS. 

Borehole breakout is the process by which portions of a bore- 
hole wall fracture of spall when subjected to compressive stresses. 
In most of these approaches, the rock surrounding the borehole is 
micromechanically considered as a nonlinear continuum material. 
Experiments and field studies, however, have shown that the het- 
erogeneous and discontinuous nature of rock has a strong impact 
on the mechanics of borehole breakout. This technical note de- 
scribes a numerical model that has been developed to simulate the 
progression of borehole breakout in heterogeneous and discontinu- 
ous rock. The rock surrounding the borehole is simulated as an 
elastic material containing a random distribution of microcracks 
(random locations, orientations, and lengths). As compressive load 
is applied, the initial cracks grow, interact, and coalesce to form 
macroscopic fractures. The numerical model was developed by 
making a series of modifications to the displacement discontinuity 
code of Crouch and Starfield. The most important modifications in- 
clude modifying the boundary element for the calculation of the 
stress intensity factors, and adding Coulomb friction for closed por- 
tions of the cracks. The numerical model is used to simulate the 
progression of breakout in Westerly granite, and the results are 
very realistic. 


31253 (DOE/ER/14352-1, pp. 653-656) A model of crack 
growth in microcracked rock. Dyskin, A.V. (Univ. of Western 
Australia, Perth (Australia)); Germanovich, L.N. Wisconsin Univ., 
Madison, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

Crack growth is a major mechanism of fracture in brittle rocks 
and rock masses. Since laboratory cannot be directly used to de- 
termine of fracture parameters pertinent to field situations due to 
the different scales, it is important to analyze the mechanisms of 
crack propagation in situ. Crack propagation is governed in many 
cases by interaction with microcracks. In the context, the term mi- 
crocracks is reserved for sufficiently small cracks capable of 
forming the fracture process zone. The propagation of the microc- 
racks within the material of the process zone can model its 
strain-softening (post-peak softening) which simulates the cohesive 
forces (e.g.). However, the strain-softening is the stress-strain rela- 
tionship characterizing volume elements (VEs) of the material, 
whereas the conventional models of a crack with the process zone 
require the knowledge of relationship between stresses and dis- 
placements. Therefore the explicit introduction of the process zone 
thickness is necessary. 


31254 (DOE/ER/14352-1, pp. 677-680) Correlation between 
the joint roughness coefficient and the asperity angle. Huang, 
Xiaofeng (Univ. of Wisconsin, Madison (United States)); Haimson, 
B.C. Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 8396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The presence of asperities can significantly affect the mechanical 
behavior of rock joints during the process of shear by inducing dila- 
tancy and consequently contributing shear resistance to rock joints. 
Dilatancy is the bulk volume increase in jointed rock during the 
process of shear resulting from the separation of the two contact- 
ing sides of each joint due to sliding along asperities. Many 
attempts have been made to investigate the effect of joint surface 
asperities on the peak shear resistance of rock joints, and several 
models for peak shear strength were proposed. Among these, Bar- 
ton’s model is most widely accepted. In his model, the contribution 
of joint surface asperities to the peak shear strength of a rock joint 
is incorporated by the JRC parameter which has a value of 0 (the 
smoothest) to 20 (the roughest). In addition, attempts have also 
been made to derive constitutive models to describe the relation- 
ship between stress and displacement during the process of shear. 
Plesha developed an advanced elastic-plastic incremental model 
by analogy of frictional slip to plastic flow. The model successfully 
simulates dilatancy and strength behavior of rock joints by idealiz- 
ing the joint surface to be of “saw-tooth” shape. The model uses 
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the asperity angle rather than the JRC as in Barton's model to de- 
scribe the joint surface roughness. This paper presents the results 
of some 60 direct shear tests were conducted on artificial joints of 
saw-tooth shape asperities molded of hydrostone, based on which, 
a correlation between the JRC and the asperity angle was estab- 
lished and validated by tests on natural joints in Niagara dolomite. 
Thus, given the JRC value, the correlation provides a means of 
specifying the joint surface asperity angle for use in constitutive 
laws such as those proposed by Plesha, or vice versa. 


31255 (DOE/ER/14352-1, pp. 689-692) Laboratory study of 
water flow through multiple fractures. Shimo, Michito (Taisei 
Corp., Yokohama (Japan)); lihoshi, Shigeru. Wisconsin Univ., Madi- 
son, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

The flow of groundwater through fractured rock may be complex 
because the spatial distribution of hydraulic properties is strongly 
affected by the heterogeneous geometry of the fracture system and 
the surface geometries of the individual fractures. Over the last two 
decades, considerable effort has been devoted to developing quan- 
titative approaches to studying groundwater; flow in fractured rock 
masses. The Stripa Project in Sweden provides an excellent exam- 
ple of such efforts to validate methods for modelling flow in 
fractures. The approaches to model validation have generally used 
field studies, however, these have drawbacks connected with the 
uncertainties of the pressure conditions and actual geometry of the 
fractures. Laboratory tests provide better control on experimental 
variables, but have disadvantages of scale. This paper describes a 
laboratory experiments which has the flexible control of hydraulic 
conditions while having the realistic complexity of natural fracture 
networks. The effectiveness of the proposed method is proved 
from test results using a rock containing multiple fractures. Experi- 
ments performed with well defined boundary conditions and 
fracture systems will contribute significantly understanding funda- 
mental physical mechanisms associated with flow through fracture 
networks. 


31256 


(DOE/ER/14352-1, pp. 697-700) Numerical analysis 
of mixed Mode | and Mode Ii fracture propagation. Shen, B. 
(Royal Institute of Technology, Stockholm (Sweden)); Stephansson, 
O. Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on rock mechanics, Madison, 
WI (United States), 27-30 Jun 1993). In Rock mechanics in the 


1990s: Proceedings: Volume 2. 
DE94014602. Source: OSTI; NTIS. 

Recent experiments have shown that both Mode | and Mode Il 
fracture propagation can occur in brittle materials such as rocks. In 
uniaxial compressive tests Petit and Barquins observed shear frac- 
tures extending from an inclined flaw in sandstone specimens; 
Reyes and Reyes and Einstein obtained coalescence between two 
non-overlapping flaws in gypsum due to the connection of sec- 
ondary fractures. In shear tests of double-edge notch beams, 
Bazant and Pffeifer and Jung et al. obtained the shear fracture 
between the notches with concrete, granite and sandstone speci- 
mens. These observations increased the interest to study the 
mixed Mode | and Mode Il fracture propagation. However, the ex- 
isting criterion of fracture propagation usually can not be directly 
used to simultaneously simulate the Mode | and Mode Il propaga- 
tion. Recently, Shen and Stephansson proposed a F-criterion 
which is a modification of the strain energy release rate criterion. 
The F-criterion considers both the Mode | and Mode Il fracture 
toughness in a single formula. The combination of the F-criterion 
and the numerical method DDM was demonstrated to be applica- 
ble for both Mode | and Mode II fracture propagation. In this study, 
the F-criterion approach is used to simulate the laboratory experi- 
mental results of fracture propagation and fracture coalescence 
conducted by Reyes. The F-criterion approach is also applied to 
analyze how the fracture toughness ratio (G,./G,,) and stress ratio 
(o3/01) affect the propagation mode of a single fracture. 


31257 (DOE/ER/14352-1, pp. 705-708) A Finite-Width Ellip- 
tical Crack model. Yuan, Y.G. (Univ. of Manitoba, Winnipeg 
(Canada)); Lajtai, E.Z.; Ayari, M.L. Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
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on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 

How tensile fractures form and then propagate in response to the 
crack-parallel compression has been puzzling the rock mechanics 
community for decades. The direct application of engineering frac- 
ture mechanics to the problem appears to be invalid, because its 
zero-width mathematical crack model is unresponsive to the normal 
stress which is coaxial with the crack direction. A Finite-Width Ellip- 
tical Crack (FIWEC) model, which retains the crack width as an 
additional parameter, is proposed to make crack propagation sensi- 
tive to the compressive stress acting along the crack path. 


31258 (DOE/ER/14352-1, pp. 709-712) The fractal charac- 
teristics of mesofracture in compressed rock specimens 
revealed by SEM investigation. Yonghong Zhao (Peking Univ., 
Beijing (China)); Jiefan Huang; Ren Wang. Wisconsin Univ., Madi- 
son, WI (United States). 1993. (CONF-930644—Vol.2: 34. US 
symposium on rock mechanics, Madison, WI (United States), 27-30 
Jun 1993). In Rock mechanics in the 1990s: Proceedings: Volume 
2. 396p. Order Number DE94014602. Source: OSTI; NTIS. 

Rock fracture is a process of self similarity. Existing research re- 
sults have showed that fracturing in rock materials has a fractal 
structure in temporal-spatial distribution over a wide range of scale 
(more than ten orders of magnitude). This would certainly make 
laboratory observations of rock deformation and fracture to have 
more direct and concrete significance for understanding the 
physics of earthquakes, i.e., the process of crustal rock deforma- 
tion and fracture. In this study, the fractal dimension of the 
geometric pattern of cracks on the surface of plate specimens in 
various cases was calculated based on the SEM photographs of 
the test. The variation of the fractal dimension with the applied load 
and structure as well as the variation of self similarity range with 
lithology and grain size were analysed. Based on the above and 
according to the energy dissipative mechanism during rock fractur- 
ing, a preliminary attempt was made to probe into the physical 
meaning of the temporal-spatial fractal character of rock fracture 
and earthquake occurrence. 


31259 (DOE/ER/14352—1, pp. 729-732) Design charts for 
groundwater flow into mined panels. Ouyang, Z. (Pennsylvania 
State Univ., University Park (United States)); Elsworth, D. 
Wisconsin Univ., Madison, WI (United States). 1993. (CONF- 
930644—Vol.2: 34. US symposium on. rock mechanics, Madison, 
Wi (United States), 27-30 Jun 1993). In Rock mechanics in the 
1990s: Proceedings: Volume 2. 396p. Order Number 
DE94014602. Source: OSTI; NTIS. 

The impact of underground mining on groundwater flow around a 
mined panel is quantified. A model is proposed that represents 
Strata deformation and concurrent steady fluid flow in a naturally 
fractured medium as a result of underground mining. The model 
conceptually represents mechanisms of hydraulic conductivity en- 
hancement, caused by deformation, through use of a modulus 
reduction ratio, Rm. The modulus reduction ration, Rm, is incorpo- 
rated in the expression for hydraulic conductivity to account for the 
influence of fracture aperture and spacing, fracture stiffness and 
modulus of the intact rock, on changes in hydraulic conductivity. 
The resulting relationships for hydraulic conductivity avoid the 
requirement of independently determining fracture stiffness, as ap- 
parent in previous formulations. Panel inflows are defined for a 
variety of possible geometric and mechanical configurations. A flux 
chart is developed for straightforward practical use. The resulting 
chart is verified using three case studies. These reveal that 
changes in strata conductivities are strongly related to deforma- 


tions induced by underground mining. Excellent agreement has 
been achieved. 


31260 (DOE/ER/14352-1, pp. 741-744) Comprehensive clas- 
sification of rock stability, blestability and drillability based on 
neural networks. Wang, Li-na (Shenyang institute of Gold Tech- 
nology (China)); Feng, Xia-ting. Wisconsin Univ., Madison, WI 
(United States). 1993. (CONF-930644—Vol.2: 34. US symposium 
on rock mechanics, Madison, WI (United States), 27-30 Jun 1993). 
In Rock mechanics in the 1990s: Proceedings: Volume 2. 396p. 
Order Number DE94014602. Source: OSTI; NTIS. 
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Comprehensive classification of the stability of surrounding rock 
and the blastability and drillability of rock is one of the most com- 
plex, knotty problems in rock mechanics design. It aims at the 
integration of crushing rock (rock drilling and blasting) and prevent- 
ing rock from being fractured (reinforcing and _ stabilizing 
surrounding rock). Insufficient knowledge of classification and lack 
of characterizing information often restrict the existing classification 
methods from getting optimal results. Input of noisy and incomplete 
data may lead to a wrong classification of failure in classification. 
In these cases, the newly-developed theory, artificial neural 
network, is more suitable. The research described in this paper fo- 
cuses on constructing a neural network classification system for 
underground opening design aids. Two multilayer feedforward neu- 
ral network learning systems used in cascade as components learn 
first knowledge from prior case histories and set up nonlinear 
mapping between various affecting factors and the equivalent cate- 
gories of rock masses. The knowledge thus learned can let the 
neural network recognizers access previous experience with similar 
excavations and identify the equivalent categories of rock masses 
and drilling and blasting requirements that they have not seen pre- 
viously. 


31261 (LBL-35457) Effects of heterogeneity and friction on 
the deformation and strength of rock. Nihei, K.T. (Lawrence 
Berkeley Lab., CA (United States)); Myer, L.R.; Liu, Z.; Cook, 
N.G.W.; Kemeny, J.M. Lawrence Berkeley Lab., CA (United 
States). Mar 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Grant 
MSS9022381. (CONF-940984-3: Europe-U.S. workshop on frac- 
ture and damage in quasibrittle structures: experiment, modeling 
and computer analysis, Prague (Czech Republic), 21-23 Sep 1994). 
Order Number DE94013099. Source: OSTI; NTIS; GPO Dep. 

Experimental observations of the evolution of damage in rocks 
during compressive loading indicate that macroscopic failure oc- 
curs predominantly by extensile crack growth parallel or subparallel 
to the maximum principal stress. Extensile microcracks initiate at 
grain boundaries and open pores by a variety of micromechanical 
processes which may include grain bending, Brazilian type fracture 
and grain boundary sliding. Microstructural heterogeneity in grain 
size, strength and shape determines the magnitude of the local 
tensile stresses which produce extensile microcracking and the sta- 
bility with which these microcracks coalesce to form macrocracks. 
Friction at grain boundaries and between the surfaces of microc- 
racks reduces the strain energy available for extensile crack growth 
and increases the stability of microcrack growth. In clastic rocks, 
frictional forces may improve the conditions for extensile microc- 
rack growth by constraining the amount of sliding and rotation of 
individual grains. Micromechanical models are used to investigate 
the effects of heterogeneity and friction on the deformation and 
strength of crystalline and clastic rocks. 


31262 (NGI-Pub—184, pp. 3-8) Importance of surface wave 
energy in site response. Seines, P.B.; Rogniien, B.; Nadim, F. 
Norges Geotekniske Inst., Oslo (Norway). Sep 1992. (CONF- 
8808283—: 9. world conference on earthquake engineering, Tokyo 
(Japan), 2-9 Aug 1988). In Publication no. 184. 49p. Order Num- 
ber DE94783346. Source: OSTI; NTIS. 

Recorded values from a site in a deep sedimentary basin are 
compared with computed values from analytical and empirical pro- 
cedures. The analyses show that both equivalent linear and 
non-linear site response analyses give reasonable agreement with 
recorded values when surface wave energy is removed from the 
earthquake record. The empirical relations give better agreement 
with the complete record. 16 refs., 7 figs., 1 tab. 


31263 (UCRL-JC—115990) Effects of microphysics and ra- 
diation on mesoscale processes of a midiatitude squall line. 
Chin, Hung-Neng Steve. Lawrence Livermore National Lab., CA 
(United States). Apr 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940769-7: 6. conference on mesoscale processes, Portland, OR 
(United States), 18-22 Jul 1994). Order Number DE94014732. 
Source: OSTI; NTIS; GPO Dep. 

The understanding of the essential dynamics of mesoscale con- 
vective systems (MCSs) was well addressed in the literature. 





Effects of different physics on mesoscale processes of MCSs are, 
however, not well understood at some particular aspects, such as 
the origins of the rear inflow and the transition zone in the radar re- 
flectivity. The objective of this research is focused on these two 
aspects for a midlatitude broken-line squall system. The existence 
of the rear inflow in MCSs has been identified in many observa- 
tional and modeling studies. Although convincing evidence has 
shown that physical internal to the mesoscale system and pressure 
gradient effects in the convective and trailing stratiform regions are 
undoubtedly important in developing the rear inflow, it remains un- 
clear bow these internal processes interact with pressure effects to 
trigger the rear inflow. Moreover, many modeling studies have 
replicated the bright melting ban, but the transition zone has not 
been successfully simulated. With the enhanced model physics, 
such as radiation, in a cloud model, we can simulate these fea- 
tures and provide some supplemental evidences, at least in part, to 
explain them. The modulation of the rear inflow by microphysics, 
long- (LW) and shortwave (SW) radiation, and its related cloud- 
radiative feedback to the modeled squall line system are also 
discussed in this study. 
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31264 (LA-12804-PR) Physics Division progress report, 
January 1, 1993—December 31, 1993. Hollen, G.Y.; Schappert, 
G.T. (comp.). Los Alamos National Lab., NM (United States). Jul 
1994. 153p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94017685. Source: OSTI; NTIS; GPO Dep. 

This report discusses its following topics: Recent Weapons- 
Physics Experiments on the Pegasus || Pulsed Power Facility; 
Operation of a Large-Scale Plasma Source lon implantation Exper- 
iment; Production of Charm and Beauty Mesons at Fermilab 


Sudbury Neutrino Observatory; P-Division’s Essential Role in the 
Redirected Inertial Confinement Fusion Program; Trident Target 


Physics Program; Comparative Studies of Brain Activation with 
Magnetocephalography and Functional Magnetic Resonance Imag- 
ing; Cellular Communication, Interaction of G-Proteins, and 
Single-Photon Detection; Nuclear Magnetic Resonance Studies of 
Oxygen-doped LazCuO,,; Thermoacoustic Engines; A Shipborne 
Raman Water-Vapor Lidar for the Central Pacific Experiment; 
Angara-5 Pinch Temperature Verification with Time-resolved Spec- 
troscopy; Russian Collaborations on Megagauss Magnetic Fields 
and Pulsed-Power Applications; Studies of Energy Coupling from 
Underground Explosions; Trapping and Cooling Large Numbers of 
Antiprotons: A First Step Toward the Measurement of Gravity on 
Antimatter; and Nuclear-Energy Production Without a Long-Term 
High-Level Waste Stream. 


31265 (LA-UR-94-2614) Progress at LAMPF, 1992-1993. 
Hoffman, C.M. (ed.). Los Alamos National Lab., NM (United 
States). 25 Jul 1994. 241p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE94016210. Source: OSTI; NTIS; INIS; GPO Dep. 

This Progress Report describes the operation of the Los Alamos 
Meson Physics Facility (_LAMPF) and the research programs carried 
out there for the years 1992 and 1993. The accelerator operated 
for over 100 days in 1992, providing beams of H*, H~, and polar- 
ized H~ for a rich and varied research program in nuclear physics. 
The accelerator had only fair beam availability in 1992 (for exam- 
ple, the average H* beam availability was 72%), caused largely by 
problems in the 201-MHz rf system. A major effort was expended 
to address these problems before the 1993 run. These efforts were 
rewarded by good beam availability in 1993 and few problems with 
the 201-MHz system. LAMPF operated remarkably smoothly during 
1993, in the midst of a period of great uncertainty in the future of 
the facility and the downsizing of MP Division, which led to the loss 
of a large number of key people to positions elsewhere in the Lab- 
oratory. The H* intensity had to be held to no more than ~ 800uA 
because of a vacuum leak in the A2 target. Nevertheless, the ac- 
celerator operated very.reliably and the summer run in 1993 proved 
to be extremely productive. This report discusses the research con- 
ducted on: Nuclear and particle physics; atomic physics; radiation 
effects; materials science; astrophysics; and theoretical physics. 
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31266 (JINR-D—2-93-381) The Lienard-Wiechert potentials 
and relativistic length: (Twenty years later). Strel'tsov, V.N. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1993. 6p. Order Number DE94636733. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Additional arguments in favour of the relativistic length concept 
and the elongation formula following from it are presented. The for- 
mula is obtained as a direct consequence of the Feynman-Wheeler 
presentation (the ‘mean’ Lienard-Wiechert potential). It is shown 
that the relativization of radar measuring procedure leads also to 
the elongation formula. The deduction of the Lienard-Wiechert 
potential based on the Lorentz transformation of the Coulomb po- 
tential is given. The relation of the formation way of radiation with 
sizes of the electric fields of a moving charge (that are defined in 
fact by the Lienard-Wiechert equipotential) is discussed. 13 refs.; 
11 fig. (author). 


31267 (JINR-D—2-93-437) Lienard-Wiechert potentials as a 
consequence of Lorentz transformation of Coulomb potential. 
Strel'tsov, V.N. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1993. 4p. Order Number 
DE94636734. Source: OST!; NTIS (US Sales Only); INIS. 

A derivation of the electric potential of a moving charge as a re- 
sult of the ‘relativization’ of the Coulomb potential is considered. 
The account of the Lorentz covariance demand and the action re- 
tardation of the electromagnetic field with necessity leads to the 
Lienard-Wiechert potentials. 11 refs. (author). 


31268 (JINR-D—2-94-11) The Fitzgerald-Lorentz hypothesis 
from the viewpoint of relativity theory. Strel’tsov, V.N. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of High 
Energy. 1994. 2p. Order Number DE94636735. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The notions of resting and moving reference systems change 
their places when treating the known Michelson-Morley experiment 
in the relativity theory (in comparison with the other theory). Taking 
this into account, the Fitzgerakd-Lorentz formula should mean 


lengthening the longitudinal arm of an interferometer in motion. 7 
refs.(author). 


31269 (JINR-D—2-94-72) Moving scales contraction contre- 
dicts interval invariance. Khvastunov, M.S.; Strel’tsov, V.N. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy. 1994. 3p. Order Number DE94636736. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The traditional definition of the moving scale length is analysed 
from the viewpoint of a ‘strong’ condition of the interval (s) invari- 
ance which means s independence of the motion velocity. It is 


stressed that the simultaneity of the scale end marks contradicts 
this condition. 3 refs. (author). 


31270 (JINR-D-2-94-85) Field equipotentials of a fast- 
moving charge in medium. Strel'tsov, V.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1994. 
3p. Order Number DE94636737. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Lienard-Wiechert field equipotentials of an uniformly moving 
charge in medium are presented. It is stressed that the obtained 
curves describe in fact the angular dependence if formation ways 
of the radiation. In particular, the Cherenkov radiation corresponds 
to the infinite formation way. 7 refs.; 1 fig. (author). 
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31271 (DESY-94-071) Superselection sectors with infinite 
statistical dimension. Fredenhagen, K. (Hamburg Univ. 
(Germany). 2. Inst. fuer Theoretische Physik). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Apr 1994. 
13p. Order Number DE94794133. Source: OSTI; NTIS (US Sales 
Only); INIS. 


Paper presented at: Tanigouchi symposium, Lake Biwa, 1993. 
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Examples for sectors with infinite statistical dimension are pre- 
sented. (orig.) 


31272 (DESY-94-108) Path integral discussion for 
Smorodinsky-Winternitz potentials. Pt. 2: The two- and three- 
dimensional sphere. Grosche, C. (Hamburg Univ. (Germany). 2. 
Inst. fuer Theoretische Physik); Pogosyan, G.S.; Sissakian, A.N. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jul 1994. 38p. Order Number DE94797656. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Steps towards path integral formulations for Smorodinsky- 
Winternitz potentials, respectively systems with accidental 
degeneracies, on the two- and three-dimensional sphere, and a 
complete classification of super-integrable systems on spaces of 
constant curvature are presented. We mention all coordinate sys- 
tems which separate the Smorodinsky-Winternitz potentials on a 
sphere, and state the corresponding path integral formulations. 
Whereas in many coordinate systems explicit path integral solu- 
tions are not possible, we list in all soluble cases the path integral 
in terms of the propagator, respectively the spectral expansion into 
the wave functions and the energy spectrum. (orig.) 


31273 (GSI-94-33(prepr.)) Spin-orbit pendulum:  oscilla- 
tions between spin and orbital angular momentum. Arvieu, R. 
(Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires); 
Rozmej, P. Geselischaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany). May 1994. 5p. Order Number DE94794116. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The collapse and revival of spin is studied for a particle with a 
spin moving in spherical harmonic oscillator potential with spin-orbit 
interaction. We have concentrated our study on the particular initial 
conditions which lead to the most transparent formulas and can be 
treated analyticaly. A detailed comparison of the quantum evolution 
to the classical one is given. (orig.) 


31274 (IC-94/38) Finite quantum physics and noncommu- 
tative geometry. Balachandran, A.P. (Syracuse Univ., NY (United 
States). Dept. of Physics); Ercolessi, E.; Landi, G.; Teotonio- 
Sobrinho, P.; Bimonte, G.; Lizzi, F.; Sparano, G. International 
Centre for Theoretical Physics, Trieste (Italy). Apr 1994. 40p. Con- 
tract DE-FG02-ER40231. (DSF-T-2/94; SU-4240-567.). Order 
Number DE94634282. Source: OSTI; NTIS (US Sales Only); INIS. 

Conventional discrete approximations of a manifold do not pre- 
serve its nontrivial topological features. In this article we describe 
an approximation scheme due to Sorkin which reproduces physi- 
cally important aspects of manifold topology with striking fidelity. 
The approximating topological spaces in this scheme are partially 
ordered sets (posets). Now, in ordinary quantum physics on a man- 
ifokd M, continuous probability densities generate the commutative 
C*-algebra C(M) of continuous functions on M. It has a fundamen- 
tal physical significance, containing the information to reconstruct 
the topology of M, and serving to specify the domains of observ- 
ables like the Hamiltonian. For a poset, the role of this algebra is 
assumed by a noncommutative C*-algebra A. As noncommutative 
geometries are based on noncommutative C*-algebra, we there- 
fore have a remarkable connection between finite approximations 
to quantum physics and noncommutative geometries. Varies meth- 
ods for doing quantum physics using A are explored. Particular 
attention is paid to developing numerically viable approximation 
schemes which at the same time preserve important topological 
features of continuum physics. (author). 21 refs, 13 figs. 


31275 (IC-94/82) On commutators and semicommutators 
of Toeplitz operators. Berkani, M. International Centre for Theo- 
retical Physics, Trieste (italy). Apr 1994. 5p. Order Number 
DE94634283. Source: OSTI; NTIS (US Sales Only); INIS. 

Let ¢ and y be two essentially bounded functions on the unit cir- 
cle T. This paper is devoted to the study of the semicommutator 
Toy-T gly of the Toeplitz operators T, and Ty. We prove that if ¢ 
is inner and P+(y%¢-bar) is an element of B'/P, then the semicom- 
mutator T4y-TgTy is in the Schatten-Von-Neumann class cp, p>0. 
Here B'/P, denote the Besov class, P, is the orthogonal projection 
from L? onto the Hardy space H*. Moreover if ¢ is also continuous, 
then Tyy-TgTy, is of finite rank. An example based on the Hardy- 
Littelwood series shows that the result fails if we suppose ¢ only 
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continuous. We also give some sufficient conditions on the Fourier 
coefficients of the symbols ¢ and w which implies that the commu- 
tator [Ty,Ty,] belongs to op, p>0. (author). 14 refs. 


31276 (IC-94/91) Ishikawa iteration process for nonlinear 
Lipschitz strongly accretive mappings. Chidume, C.E. (interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Osilike, M.O. 
International Centre for Theoretical Physics, Trieste (Italy). May 
1994. 16p. Order Number DE94634284. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Let E=L,, p>2 and let T:E— E be a Lipschitzian and strongly 
accretive mapping. Let S:E — E be defined by Sx=f-Tx+kx. It is 
proved that under suitable conditions on the real sequences 
{an}~nao and {Bn}~nao, the iteration process, Xo is an element of 
E, Xn41=(1-an) Xnt+an S[(1-B8n) Xn+Gn SxXn], N>O, converges strongly 
to the unique solution of Tx=f. A related result deals with the 
iterative approximation of fixed points for Lipschitz strongly pseudo- 
contractive mappings in E. A consequence of our results gives an 
affirmative answer to a problem posed by one of the authors in 
1990. (J. Math. Anal. Appi. 151, 2 (1990) p. 460). (author). 36 refs. 


31277 (IC-94/93) Quantum mechanics with spontaneous 
localization and experiments. Benatti, F. (Trieste Univ. (Italy). Ist. 
di Fisica Teorica); Ghirardi, G.C.; Grassi, R. International Centre for 
Theoretical Physics, Trieste (Italy). May 1994. 20p. Order Number 
DE94634285. Source: OSTI; NTIS (US Sales Only); INIS. 

We examine from an experimental point of view the recently 
proposed models of spontaneous reduction. We compare their im- 
plications about decoherence with those of environmental effects. 
We discuss the treatment, within the considered models, of the so 
called quantum telegraph phenomenon and we show that, contrary 
to what has been recently stated, no problems are met. Finally, we 
review recent interesting work investigating the implications of dy- 
namical reduction for the proton decay. (author). 16 refs, 4 figs, 3 
tabs. 


31278 (IC-94/94) Singular moduli and Arakelov intersec- 
tion. Weng Lin. International Centre for Theoretical Physics, 
Trieste (Italy), May 1994. 14p. Order Number DE94634286. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The value of the modular function j(r) at imaginary quadratic ar- 
guments 7 in the upper half plane is usually called singular moduli. 
In this paper, we use Arakelov intersection to give the prime factor- 
izations of a certain combination of singular moduli, coming from 
the Hecke correspondence. Such a result may be considered as 
the degenerate one of Gross and Zagier on Heegner points and 
derivatives of L-series in their paper [GZ1], and is parallel to the 
result in [GZ2]. (author). 2 refs. 


31279 (IC-94/96) Herative solutions of nonlinear equations 
in smooth Banach spaces. Chidume, C.E. International Centre 
for Theoretical Physics, Trieste (Italy). May 1994. 14p. Order Num- 
ber DE94634287. Source: OSTI; NTIS (US Sales Only); INIS. 

Let E be a smooth Banach space over the real field, ¢ not= K is 
contained in E closed convex and bounded, T:K — K uniformly 
continuous and strongly pseudo-contractive. It is proved that the 
ishikawa iteration process converges strongly to the unique fixed 
point of T. Applications of this result to the operator equations Au=f 
or u+Au=f where A is a strongly accretive mapping of E into itself 
and under various continuity assumptions on A are also given. (au- 
thor). 41 refs. 


31280 (IC-94/117) Spontaneous wave packet reduction. 
Ghirardi, G.C. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1994. 23p. Order Number DE94634280. Source: OSTI; 
NTIS (US Sales Only); INIS. 

There are taken into account the main conceptual difficulties met 
by standard quantum mechanics in dealing with physical processes 
involving macroscopic system. It is stressed how J.A.Wheeler’s re- 
marks and lucid analysis have been relevant to pinpoint and to 
bring to its extreme consequences the puzzling aspects of quan- 
tum phenomena. It is shown how the recently proposed models of 
spontaneous dynamical reduction represent a consistent way to 
overcome the conceptual difficulties of the standard theory. Obvi- 
ously, many nontrivial problems remain open, the first and more 





relevant one being that of generalizing the model theories consid- 
ered to the relativistic case. This is the challenge of the dynamical 
reduction program. 43 refs, 2 figs. 


31281 (IC-94/118) On the lengths of Koszul homology 
modules and generalized fractions. Nguyen Tu Cuong (interna- 
tional Centre for Theoretical Physics, Trieste (italy)); Nguyen Duc 
Minh. International Centre for Theoretical Physics, Trieste (italy). 
Jun 1994. 14p. Order Number DE94634281. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of the paper is to study some aspects concerning 
the lengths of Koszul homology for a class of modules which strictly 
contains all of generalized Cohen-Macaulay modules, namely, the 
class of modules having the polynomial type at most 1. 16 refs. 


31282 (JINR-E-2-94-21) Does the relativity principle vio- 
late?. Barashenkov, V.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation); Yur'ev, 
M.Z. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Computing Techniques and Automation. 1994. 30p. Order 
Number DE94635420. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Fortschritte der Physik. 

Theoretical and experimental data about a possible existence in 
Nature of some preferred reference frame with a violation of the 
principle of relativity are considered. The Einstein’s and Lorentz’s 
points of view are compared. Although some experiments are 
known which, in opinion of their authors, indicate the relativity prin- 
ciple violation persuasive evidences supporting this conclusion are 
absent for the present. The proposals of new experiments in this 
region, particularly with electron spin precession, are discussed. 55 
refs., 4 figs. 


31283 (JINR-E-2-94-107) On a generalized Kepler-Coulomb 
system: inter basis expansions. Kibler, M. (Lyon-1 Univ., 69 
(France)); Mardoyan, L.G.; Pogosyan, G.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1994. 18p. Order Number DE94636739. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to International Journal of Quantum Chemistry. 

This paper deals with a dynamic system that generalizes the 
Kepler-Coulomb system and the Hartmann system. It is shown that 
the Schroedinger equation for this generalized Kepler-Coulomb 
system can be separated in prolate spheroidal coordinates. The 
coefficients of the inter basis expansions between three bases 
(spherical, parabolic and spheroidal) are studied in detail. It is 
found that the coefficients for the expansion of the parabolic basis 
in terms of the spherical basis, and vice versa, can be expressed 
through the Clebsch-Gordan coefficients for the group SU (2) 
analytically continued to real values of their arguments. The coeffi- 
cients for the expansions of the spheroidal basis in terms of the 
spherical and parabolic bases are proved to satisfy three term re- 
cursion relations. 45 refs. (author). 


31284 (JINR-E-4-94-75) Anharmonic potential in the osci- 
lator representation. Dineykhan, M. (AN Kazakhskoj SSR, 
Aima-Ata (Kazakhstan). Inst. Yadernoj Fiziki); Efimov, G.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1994. 26p. Order Number DE94636740. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Few-Body Systems. 

In the non relativistic and relativized Schroedinger equation the 
Wick ordering method called the oscillator representation is 
proposed to calculate the energy spectrum for a wide class of po- 
tentials allowing the existence of a bound state. The oscillator 
representation method gives a unique regular way to describe and 
calculate the energy levels of ground as well as orbital and radial 
excitation states for a wide class of potentials. The results of the 
zeroth approximation oscillator representation are in good agree- 
ment with the exact values for the anharmonic potentials. The 
oscillator representation method was applied to the relativized 
Schroedinger equation too. The perturbation series converges fairly 
fast, i.e., the highest perturbation corrections over the interaction 
Hamiltonian are small enough. 29 refs.; 4 tabs. (author). 


31285 (JINR-R-2-94-109) Elliptic deformed Newton me- 
chanics in the three-dimensional phase space. Yamaleev, R.M. 
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Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Computing Techniques and Automation. 1994. 6p. (in Russian). 
Order Number DE94636741. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We formulate the basic notions of mechanics in three- 
dimensional phase space, which is obtained as elliptic deformation 
of Newton mechanics. It is shown that in that mechanics the 


Nambu equations will play the role of the Hamilton equations. 7 
refs. (author). 


31286 (JINR-R-4-94-63) Scattering problem for quantum 
system with time-dependent periodic Hamiltonian. Skoblin, A.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1994. 11p. (In Russian). Order Number 
DE94635421. Source: OSTI; NTIS (US Sales Only); INIS. 

Scattering theory for quantum systems located in time-dependent 
periodic strong field is considered. Scattering matrix is constructed 
in the quasi-energy states basis. Transition operators are intro- 
duced, perturbation series is constructed, interstates transition rate 
is calculated. Optical theorem is generalized in case of periodic 
field. (author). 7 refs. 


31287 (JINR-R-4-94-65) The kinetics of quantum system 
with time-dependent periodic Hamiltonian. Skoblin, A.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Neutron Physics. 1994. 7p. (in Russian). Order Number 
DE94635422. Source: OSTI; NTIS (US Sales Only); INIS. 

The kinetics of faintly non-ideal quantum system located in 
time-dependent periodic strong field is considered. The basis is in- 
troduced of quasi-energy states constructed with neglect to the 
inter system interaction. It is shown that in the indicated basis one 
can describe the system using the kinetic equation, that general- 
ized the well-known Pauli equation.The system-thermostat 
interaction is taken into account. Possible types of system equilib- 
rium are considered. (author). 6 refs. 


31288 (JINR-R-5-94-51) The point interactions in the quan- 
tum problem of three particles with intemal structure. Makarov, 
K.A. (Leningradskij Gosudarstvennyj Univ., Leningrad (Russian 
Federation)); Melezhik, V.V.; Motovilov, A.K. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1994. 24p. (in Russian). Order Number DE94635423. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Teoreticheskaya i Matematicheskaya Fizika. 

The problem of three quantum particles with internal structure is 
considered where the pair interactions are described in terms of 
two-channel Hamiltonians. It is proved that if parameters of the 
model are such that the total three-body Hamiltonian is semi 
bounded, the Faddeev equations are of Fredholm type. The 
boundary value problems are formulated for the Faddeev differen- 
tial equations which can be used for search of the scattering wave 
functions. (author). 30 refs. 


31289 (LA-UR-94-2479) Semiquantum chaos and the large 
N expansion. Cooper, F. (Los Alamos National Lab., NM (United 
States)); Habib, S.; Kluger, Y.; Dawson, J.; Meredith, D.; Shepard, 
H. Los Alamos National Lab., NM (United States). 29 Jun 1994. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9405204—1: Quantum complex- 
ity in mesoscopic systems, Los Alamos, NM (United States), 16-20 
May 1994). Order Number DE94016196. Source: OSTI; NTIS; 
INIS; GPO Dep. 

When a classical oscillator is interacting with a purely quantum 
mechanical oscillator, described by the Lagrangian L = 1/2 x? + 1/ 
2A2 - 1/2 (m2 + e? A*)x?, where A is a classical variable and x is a 
quantum operator the relevant degrees of freedom for the quantum 
oscillator when (x(t)x(t)) = G(t). The classical Hamiltonian dynam- 
ics governing the variables A(t). a(t). G(t) and Tlg(t) is chaotic so 
that the results of making measurements on the quantum system 
at later times are sensitive to initial conditions. We review this sys- 
tem and discuss how this behavior is altered when the quantum 
fluctuations of the A oscillator are determined exactly and in a 1/N 
expansion where N is the number of copies of the x oscillator. 
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31290 (SLAC-PUB-6630) Probing violation of quantum 
mechanics in the Ko-K, system. Huet, P. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Aug 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-940816-2: Meeting of the Divi- 
sion of Particles and Fields of the American Physical Society, 
Albuquerque, NM (United States), 2-6 Aug 1994). Order Number 
DE94017934. Source: OSTI; NTIS; INIS; GPO Dep. 

| present a recent study made in collaboration with M.E. Peskin, 
on the time dependence of a kaon beam propagating according to 
the “afy" generalization of quantum mechanics due to Ellis, 
Hagelin, Nanopoulos and Srednicki, in which CP- and CPT- 
violating signatures arise from the evolution of pure states to mixed 
states. The magnitude of two of its parameters 6 and + are con- 
strained on the basis of existing experimental data. New facilities 
such as ¢-Factories are shown to be particularly adequate to study 
this generalization from quantum mechanics and to disentangle its 
parameters from other CPT violating perturbations of the kaon sys- 
tem. 


31291 (UWThPh-1994-19) Global properties of orthogonal 
separating coordinates for the Klein-Gordon equation in 2+1 - 
dimensional flat space-time. Hinterleitner, F. Vienna Univ. (Aus- 
tria). Inst. fuer Theoretische Physik. 27 May 1994. 78p. Order 
Number DE94636742. Source: OSTI; NTIS (US Sales Only); INIS. 
We consider the domains of those pseudoorthogonal coordinate 
systems in flat 2+1 - dimensional space-time which allow for sepa- 
ration of the Klein-Gordon equation by a product ansatz and which 
were characterized by Kainins and Miller in connection with the 
symmetry group of the wave equation. The horizons of these do- 
mains which were constructed as enveloping surfaces of the 
common lightlike tangent planes of the coordinate surfaces turn out 
to be lightlike rule surfaces, generated by the totality of tangents of 
a lightlike curve. Consideration of the possible relations between 
the coordinate surfaces and the lightcone at infinity helped to 
complete the list of families of confocal quadrics appearing as co- 
ordinate surfaces in the work of Kalnins and Miller. The article 
aims at providing preliminary work for an investigation of field 
quantizations based on different coordinate systems, that is, for a 
search for possible generalizations of the Unruh-effect. (author). 
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31292 (ANL/TD/CP-83128) Mechanisms of beam-halo 
formation in high-intensity linacs. Bohn, C.L.; Delayen, J.R. Ar- 
gonne National Lab., IL (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9407103-16: International conference on 
accelerated-driven transmutation technologies and applications, 
Las Vegas, NV (United States), 25-28 Jul 1994). Order Number 
DE94016316. Source: OSTI; NTIS; INIS; GPO Dep. 

An rms-mismatched beam with space-charge forces can evolve 
rapidly, and during the course of evolution its emittance grows and 
a diffuse halo forms. The halo is of particular concern for long-term 
operation of linacs such as those envisioned for accelerator trans- 
mutation of waste (ATW) because too much particle impingement 
on the accelerating structures would cause enough radioactivation 
to prohibit routine hands-on maintenance. Thus, halo suppression 
is a design consideration for these linacs. In this paper, the authors 
summarize both the physical processes associated with the rapid 
evolution of the rms-mismatched beam and a semianalytic formal- 
ism which was recently developed to account for them. They also 
provide representative results derived from the formalism. 


31293 (BUDKERINP-93-40) On the possibility of obtaining 
the polarized protons by the method of direct optic pumping 
of a fast atomic beam. Shamovsky, V.G. AN SSSR, Novosibirsk 
(Russian Federation). inst. Yadernoj Fiziki. 1993. 8p. (IYaF—93-40.). 
Order Number DE94634309. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The direct optic pumping of accelerated hydrogen atoms is 
shown to be really possible. The method allows to obtain a spin 
polarized H ion beam with the polarization degree = 1 and the real 
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intensity which is close to the currently intensity of nonpolarized ion 
beams. 13 refs. 


31294 (DOE/ER/54160—1-Vol.1, pp. 51-59) Focussing prop- 
erties of a strongly insulated applied B,-proton diode with a 
preformed anode plasma source. Bluhm, H.; Hoppe, P.; Althaus, 
M.; Bachmann, H.; Bauer, W.; Baumung, K.; Buth, L.; Karow, H.U.; 
Laqua, H.; Rusch, D.; Stein, E.; Stoltz, O. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Voi- 
ume 1: Invited papers, pulsed power. 704p. Order Number 
DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

In the paper the authors describe a magnetically insulated proton 
diode in extraction geometry developed for the high voltage pulse 
generator KALIF which produces a 40 kJ proton beam pulse at a 
power level of greater than 0.65 TW. This is very close to the opti- 
mum for the parameters of KALIF and was reached through a high 
diode coupling efficiency (80%), a high ion production efficiency 
(90%), and a high beam purity (80-90%). The key elements of the 
diode are an active proton source based on a thin Ti-hydride film 
covered by a thin layer of Pd and a strong insulating magnetic field 
(Verit/V > 3.0). A microscopic divergence of about 1.0° and a total 
divergence of 1.4° for the complete system have been measured. 
It has been found that an electron limiter at the anode significantly 
reduces the microscopic divergence of the beam. Focussing to pro- 
ton power densities of 1 TW/cm? has been achieved by eliminating 
most of the chromatic aberrations and by correcting for the spheri- 
cal aberrations. 


31295 (DOE/ER/54160—1-Vol.1, pp. 99-108) Charged particle 
beam propagation studies at the Naval Research Laboratory. 
Meger, R.A. (Naval Research Lab., Washington, DC (United 
States)); Hubbard, R.F.; Antoniades, J.A.; Fernsler, R.F.; Lampe, 
M.; Murphy, D.P.; Myers, M.C.; Pechacek, R.E.; Peyser, T.A.; San- 
tos, J.; Slinker, S.P. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Plasma Physics Division of the Naval Research Laboratory 
has been performing research into the propagation of high current 
electron beams for 20 years. Recent efforts have focused on the 
stabilization of the resistive hose instability. Experiments have uti- 
lized the SuperIBEX e-beam generator (5-MeV, 100-kA, 40-ns 
pulse) and a 2-m diameter, 5-m long propagation chamber. Full 
density air propagation experiments have successfully demon- 
strated techniques to control the hose instability allowing stable 
5-m transport of 1-2 cm radius, 10-20 kA total current beams. Ana- 
lytic theory and particle simulations have been used to both guide 
and interpret the experimental results. This paper will provide back- 
ground on the program and summarize the achievements of the 
NRL propagation program up to this point. Further details can be 
found in other papers presented in this conference. 


31296 (DOE/ER/54160—1-Vol.1, pp. 109-118) RADLAC Il 
high current electron beam propagation experiment. Frost, C.A. 
(Sandia National Laboratories, Albuquerque, NM (United States)); 
Shope, S.L.; Mazarakis, M.G.; Poukey, J.W.; Wagner, J.S.; Tur- 
man, B.N.; Crist, C.E.; Welch, D.R.; Struve, K.W. Maryland Univ., 
College Park, MD (United States). [1993]. DOE Contract AC04- 
76DP00789. (CONF-920515—Vol.1: 9. international conference on 
high power particle beams, Washington, DC (United States), 25-29 
May 1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The resistive hose instability of an electron beam was observed 
to be convective in recent RADLAC Ii experiments for higher cur- 
rent shots. The effects of air scattering for these shots were 
minimal. These experiments and theory suggest low-frequency 
hose motion which does not appear convective may be due to 
rapid expansion and subsequent drifting of the beam nose. 


31297 (DOE/ER/54160—1-Vol.1, pp. 119-126) Generation, 
control, and transport of a 19-MeV, 700-kA pulsed electron 





beam. Sanford, T.W.L. (Sandia National Laboratories, Albu- 
querque, NM (United States)); Halbleib, J.A.; Poukey, J.W.; Welch, 
D.R.; Mock, R.C.; Skogmo, P.J.; Mikkelson, K.A. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors show experimentally and theoretically that the gen- 
eration of the 13-TW Hermes Ill electron beam can be accurately 
monitored, and that the beam can be accurately directed onto a 
high-Z target to produce a wide variety of bremsstrahlung patterns. 
This control allows the study of radiation effects induced by gamma 
rays to be extended into new parameter regimes. Finally, they show 
that the beam can be stably transported in low-pressure gas cells. 


31298 (DOE/ER/54160-1-Vol.1, pp. 136-142) Innovative 
bremsstrahlung research at Physics International Company. 
Wong, S. (Physics International Co., San Leandro, CA (United 
States)); Riordan, J.; Meachum, J. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.1: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). in Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For bremsstrahlung diodes optimized for X-ray production below 
2 MeV, the area-weighted mean dose in the near-field is controlled 
by the atomic number, Z, of the converter material, and the electri- 
cal power, P, into the diode, scaling approximately as ZP. 
However, given the constraints of a fixed electrical power pulse 
from a generator, one can still vary the end-point voltage of the 
bremsstrahlung radiation without significant sacrifice in X-ray dose, 
or sharpen the risetime of the X-ray pulse without sacrificing the 
average dose-rate. In this paper, the authors review the design of 
a triple series diode on the Double-EAGLE generator which re- 
duces the end-point voltage of the bremsstrahlung source from 1.5 
MV down to 0.3 MV. In addition, they discuss pulse sharpening of 
the radiation from a pinched beam diode by optimizing the dimen- 
sion of the tantalum converter. Also, they review some recent work 
on a linear bremsstrahlung diode which in principle can form part 
of a large-area bremsstrahiung source for a multi-module pulsed 
power generator. 


31299 (DOE/ER/54160—1-Vol.1, pp. 273-282) Linear acceler- 
ator with radial lines - LIA-30. Paviovskii, A.l. (and others); 
Bossamykin, V.S.; Gerasimov, A.l.; Tananakin, V.A.; Fedotkin, 
A.S.; Morunov, K.A.; Basmanov, V.F.; Skripka, G.M.; Tarasov, 
A.D.; Grishin, A.V. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Multimodule linear induction 40 MeV accelerator on radial lines 
with distributed parameters, a powerful generator of bremsstrahlung 
radiation, is briefly described. More than 2000 controlled spark 
switches commutate low-impedance inductor lines according to a 
specified program at nanosecond accuracy. The electron beam of 
up to 100 kA current is transported in the external longitudinal 
magnetic field over the beamline 25 m long. Some research results 
in optimization of the conditions for annular electron beam trans- 
portation and feasibility of various acceleration regimes are noted. 


31300 (DOE/ER/54160—1-Vol.1, pp. 283-290) Technology 
demonstration for the DARHT linear induction accelerators. 
Burns, M. (Los Alamos National Lab., NM (United States)); Allison, 
P.; Downing, J.; Moir, D.; Caporaso, G.; Chen, Y.J. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
The Dual-Axis Radiographic Hydrodynamics Test (DARHT) facil- 
ity will employ two 16-MeV, 3-kA Linear Induction Accelerators to 
produce intense, bremsstrahlung x-ray pulses for flash radiography. 
Technology demonstration of the key accelerator sub-systems is 
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underway at the DARHT Integrated Test Stand (ITS), which will 
produce a 6-MeV, 3-kA, 60-ns flattop electron beam. The authors 
summarize measurements of ITS injector, pulsed-power, and ac- 
celerator cell performance. Time-resolved measurements of the 
electron beam parameters are also presented. These measure- 
ments indicate that the DARHT accelerator design is sufficiently 
advanced to provide the high quality electron beams required for 
radiography with sub-millimeter spatial resolution. 


31301 (DOE/ER/54160-1-Vol.1, pp. 291-296) SLIA theory re- 
view. Petillo, J.J. (Science Applications international Corp., 
McLean, VA (United States)); Mondelli, A.A.; Kostas, C.; Tsang, 
K.T.; Chernin, D.P. Maryland Univ., College Park, MD (United 
States). [1993]. Contract N60921-91-C-0148. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the design of a proof-of-concept experi- 
ment (POCE) currently being constructed at Pulse Sciences 
Incorporated (PSI). The POCE is designed to accelerate a 10 kA, 
3.5 MeV electron beam to 9.5 MeV after four passes through two 
sets of 1.5 MeV induction modules (each module incorporating 5 
cells). The issues related to beam instabilities and beam transport, 
as well as cavity and gap modeling for the acceleration module are 
presented. 


31302 (DOE/ER/54160—1-Vol.1, pp. 305-312) Low emittance 
accelerator cavity design to minimize amplification of beam 
breakup modes. Sloan, M.L. (Austin Research Associates, Austin, 
TX (United States)); Thompson, J.R.; Kueny, C.S. Maryland Univ., 
College Park, MD (United States). [1993]. Contract N00014-88-C- 
0542. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Theoretical analysis and computer simulation have been applied 
to obtain cavity designs that dramatically reduce cumulative beam 
breakup amplification for solenoidally focused, high current, rela- 
tivistic electron beam multiple gap induction accelerators. Specific 
use is made of low emittance, long gap designs which provide 
phase cancellation and attendant reduced beam-eigenmode cou- 
pling; an effect the usual short gap, or impulse, approximation 
cannot address. Specific comparison with a standard short gap 
cavity design for a 50 MeV, 10 kA induction accelerator illustrates 
the significant improvement in beam breakup suppression that ob- 
tains with the low emittance long gap accelerator cavity designs. 


31303 (DOE/ER/54160—1-Vol.1, pp. 313-320) Optical guiding 
and electron acceleration in the laser wakefield accelerator. 
Sprangle, P. (Naval Research Lab., Washington, DC (United 
States)); Esarey, E.; Krall, J.; Joyce, G.; Ting, A. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

The laser wakefield acceleration concept is studied using a 
general 2D formulation based on relativistic fluid equations. Simula- 
tions of an intense laser pulse propagating in a plasma address 
both optical guiding and wakefield generation issues. It is shown 
that relativistic guiding is ineffective in preventing the diffraction of 
short pulses and long pulses are broken up into beamlet segments 
due to wakefield effects. The use of preformed plasma density 
channels or tailored pulse profiles allows intense laser propagation 
over many Rayleigh lengths. The ponderomotive force associated 
with the laser pulse envelope generates large amplitude accelerat- 
ing and focusing wakefields over long distances to achieve electron 
trapping, acceleration and focusing. 


31304 (DOE/ER/54160—1-Vol.1, pp. 323-332) Current status 
of pulse-power technology and applications at LBT, Nagaoka. 
Yatsui, K. (Nagaoka Univ. of Technology, Niigata (Japan)); Ma- 
suda, W.; Masugata, K.; Jiang, W.; Sekimoto, Y.; Imada, G.; 
Sonegawa, T.; Kang, X.D. Maryland Univ., College Park, MD 
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(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Tight focusing of an ion beam was obtained by “Plasma Focus 
Diode”. In addition to two-dimensionally line-focusing reported pre- 
viously, the authors achieved point focusing of the proton beam. 
Quick charging Blumlein PFL was successfully developed. Using 
saturable cores as a charging inductor, the authors succeeded in 
the reduction of prepulse and quick charging of the Blumlein line. 
Output pulse of voltage ~580 kV and current ~24 kA with current 
rise time of less than 16 ns. Various thin films were quickly pre- 
pared by lon-Beam Evaporation (IBE) such as ZnS, YBCO, 
BaTiO;, BN, B, C, ITO, apatite, etc. Basic characteristics were 
studied of ablation plasma produced by the irradiation of ion beam 
on the targets. Highly-repetitive excimer laser with subsonic gas 
flow is developed by Ludwieg charge tube. Basic characteristics of 
gas dynamics are studied by simulation. The authors developed a 
new circuit to excite highly-repetitive excimer lasers, where a sat- 
urable transformer is used in magnetic pulse compressor. To 
control lightning artificially, they studied basic plasma channel pro- 
duced by TEA-CO, lasers in air. 


31305 (DOE/ER/54160-1-Vol.1, pp. 333-340) Initial results 
from the RHEPP module. Harjes, H.C. (Sandia National Laborato- 
ries, Albuquerque, NM (United States)); Penn, K.J.; Reed, K.W.; 
McClenahan, C.R.; Laderach, G.E.; Wavrik, R.W.; Adcock, J.L.; 
Butler, M.E.; Mann, G.A.; Pena, G.E. Maryland Univ., College 
Park, MD (United States). [1993]. DOE Contract AC04-76DP00789. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 


power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Several potential applications such as medical waste treatment, 
chemical waste treatment, food treatment, and flue gas cleanup 
have been identified for high average power electron beam sys- 


tems. In the RHEPP (Repetitive High Energy Pulsed Power) 
project, the technology for such a system is being developed. The 
RHEPP module consists of a magnetic pulse compressor driving a 
linear induction voltage adder with an e-beam diode load. It has 
been designed to operate continuously, delivering 350 kW of aver- 
age power to the diode in 60-ns FWHM, 2.5-MV, 2.9-kJ pulses. 
The module is presently under construction with the first phase 
scheduled for completion in the summer of 1992. In the first phase, 
four of ten adder stages are being built so that testing can begin 
with a 1-MV, 160-kW diode with the balance of the power from the 
compressor diverted to a resistive load. A description of the system 
and test results from the initial stages of the compressor will be 
presented. 


31306 (DOE/ER/54160-1-Vol.1, pp. 375-384) Microsecond- 
conduction-time POS experiments. Weber, B.V. (Naval 
Research Lab., Washington, DC (United States)); Boller, J.R.; 
Commisso, R.J.; Grossman, J.M.; Kellogg, J.C.; Ottinger, P.F.; 
Cooperstein, G.; Goodrich, P.J.; Hinshelwood, D.D. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
Experiments have been performed to improve tHe understanding 
of the ys-conduction-time plasma opening switch (POS). Measure- 
ments with a He-Ne laser interferometer show that the 
line-integrated plasma density reaches a peak value during con- 
duction, then decreases to a relatively small value before opening 
begins. During opening, the density is low over a large fraction of 
the electrode gap, but is relatively high at both electrodes, indicat- 
ing that opening actually occurs in the middle of the electrode gap. 
The dependence of conduction current and conduction time on 
density and other POS parameters (radius, length, and current 
waveform) indicate that conduction is controlled by hydrodynamic 
displacement and distortion of the plasma, resulting in a low den- 
sity region where opening occurs, possibly by erosion. Experiments 
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with electron-beam diode loads have been performed for a variety 
of load and POS configurations. Assuming the POS gap at peak 
power equals the radial extent of the electron orbits, the calculated 
switch gap is about 2-3 mm over a wide range of load 
impedances, conduction currents, and center conductor radii. In- 
creased load power requires increasing the (effective) gap size. 
Fluid and PIC codes may be suitable to simulate the conduction 
and opening phases, respectively, and a combined fluid/particie 
model could indicate promising methods for increasing the output 
power using a POS. 


31307 (DOE/ER/54160—1-Vol.1, pp. 385-393) Inductive en- 
ergy store (IES) technology for multi-terrawatt generators. 
Sincerny, P.S. (Physics International Co., San Leandro, CA (United 
States)); Ashby, S.R.; Childers, F.K.; Deeney, C.; Kortbawi, D.; 
Goyer, J.R.; Riordan, J.C.; Roth, 1.S.; Stallings, C.; Schiitt, L. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An IES pulsed power machine has been built at Physics Interna- 
tional Company that serves as a prototype demonstration of IES 
technology that is scaleable to very large TW generators. The pro- 
totype module utilizes inductive store opening switch technology for 
the final stage of pulse compression and is capable of driving both 
electron beam Bremsstrahlung loads or imploding plasma loads. 
Each module consists of a fast discharge Marx driving a water di- 
electric transfer capacitor which is command triggered to drive the 
inductive store section of the machine. The inductive store is dis- 
charged into the load using a plasma erosion opening switch. Data 
demonstrating 22% efficient operation into an electron beam diode 
load are presented. The system issues addressing the combining 


of these modules into a very large pulsed power machine are dis- 
cussed. 


31308 (DOE/ER/54160-1-Vol.1, pp. 394-401) High current 
pulsed power generator GIT-16. State of project. Experimental 
results. Bugaev, S.P. (High Current Electronic Institute, Tomsk 
(Russian Federation)); Volkov, A.M.; Kim, A.A.; Kiselev, V.N.; Ko- 
val’chuk, B.M.; Kokshenev, V.A.; Kovsharov, N.F.; Huseev, A.P.; 
Mesyats, G.A. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The concept of pulsed high power generator based on the direct 
charging of the inductive storage from Marx capacitance and the 
application of the microsecond plasma opening switch (MPOS) as 
a key element delivering the energy to the load is being studied at 
High Current Electronics Institute in Tomsk since 1984. The re- 
search way includes the experiments on GAMMA, MARINA, and 
GIT-4 generators. Two months ago the next step on this way was 
made by putting the half of the GIT-16 (called GIT-8) into opera- 
tion. The whole concept of GIT-16 as well as the last experimental 
results are reported in this paper. 


31309 (DOE/ER/54160—1-Vol.1, pp. 402-407) Pulsed power 
inductive energy storage in the microsecond range. Rix, W.; 
Miller, A.R.; Thompson, J.; Waisman, E.; Wilkinson, M.; Wilson, A. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—-Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

During the past five years Maxwell has developed a series of in- 
ductive energy storage (IES) pulsed power generators; ACE 1, 
ACE 2, ACE 3, and ACE 4, to drive electron-beam loads. They are 
all based on a plasma opening switch (POS) contained in a single 
vacuum envelope operating at conduction times of around one mi- 
crosecond. They all employ fast capacitor bank technology to 
match this conduction time without intermediate power conditioning. 
Oil or air filled transmission lines transfer capacitor bank energy to 





a vacuum section where the final pulse compression is accom- 
plished. Development of the ACE series is described, emphasizing 
capacitor bank and the opening switch technology for delivering 
high voltage, multimegampere pulses to electron beam loads. 


31310 (DOE/ER/54160—1-Vol.1, pp. 408-415) A long conduc- 
tion time compact torus plasma flow switch. Peterkin, R.E. Jr. 
(Phillips Lab., Kirtland, NM (United States)); Bell, D.E.; Degnan, 
J.H.; Douglas, M.R.; Hussey, T.W.; Mullins, B.W.; Roderick, N.R.; 
Turchi, P.J. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Experiments to form and accelerate compact toroid (CT) plas- 
mas have been performed on the 9.4 MJ Shiva Star fast capacitor 
bank at Phillips Laboratory since late 1990. The authors investigate 
the possibility of employing a CT as a very fast opening switch by 
performing 2-1/2 dimensional magnetohydrodynamic computer sim- 
ulations of a pair of axisymmetric, albeit geometrically-complex, 
switch designs. Both designs conduct current for ten or more ys. 
The first design relies on the acceleration of the CT to high speed 
whereas the second design does not. Although both designs hold 
promise for achieving a fast (less than 100 ns) opening time, the 
second may prove to be a preferred design because of its low 
impedance. 


31311 (DOE/ER/54160—1-Vol.1, pp. 419-424) Accelerators 
with vacuum insulated marx generators. Abdullin, E.N. (High 
Current Electronics Institute, Tomsk (Russian Federation)); Bugaev, 
S.P.; Efremov, A.M.; Zorin, V.B.; Koval’chuk, B.M.; Loginov, S.V.; 
Tolkachev, V.S.; Schanin, P.M.; Chistov, A.A.; Mesyats, G.A. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The module type Marx generators developed to drive high cur- 
rent diodes are described. Their special feature is the air proof 
sectioned body. The design and parameters of the e-beam acceler- 
ators for eximer lasers based on such Marx generators will be 
given. 


31312 (DOE/ER/54160—-1-Vol.1, pp. 431-435) Progress in 
technology of the microsecond E-beam generators with en- 
ergy content in the range 100-500 kJ. Arzhannikov, A.V. (Budker 
Institute of Nuclear Physics, Novosibirsk (Russian Federation)); As- 
trelin, V.T.; Bobylev, V.B.; Koidan, V.S.; Nikolaev, V.S.; Shcheglov, 
M.A.; Sinitsky, S.L.; Smirnov, A.V.; Zotkin, R.P. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

It is described a development of the microsecond E-beam gener- 
ators U-2 and U-3 intended for the plasma heating experiments on 
the GOL-3 device. Presented results are concerning to both an in- 
crease of energy content in the beam pulse and a rise of the beam 
power. 


31313 (DOE/ER/54160—-1-Vol.1, pp. 436-442) High-current 
accelerator “SIRIUS” with electron beam current of 2KA, elec- 
tron energy of MeV-range and pulse duration of 50 MCSEC. 
Engelko, V.I. (D.V. Efremov Scientific Research Institute of Electro- 
physical Apparatus, St. Petersburg (Russian Federation)); 
Beruchev, N.G.; Ershov, V.V.; Komarov, O.L.; Kovalev, V.G.; 
Pechersky, O.P.; Petukhov, A.A.; Saveljev, Yu.M.; Smirnov, L.V.; 
TkachMaryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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-High-current electron accelerator “SIRIUS” being under con- 
struction now in the Efremov Institute is described. The accelerator 
parameters are: an accelerating voltage of idle running is SMV and 
2.5MV in the matched mode, a beam current is 2kA, a total pulse 
duration is 50usec and a flat top pulse duration is about 20usec. 


31314 (DOE/ER/54160-1-Vol.1, pp. 443-448) Inductive 
pulsed power source for plasma radiator. Yankovskiy, B.D. (in- 
Stitute for High Temperature, Moscow (Russian Federation)). 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The current fed plasmadynamic discharge is used for generation 
of a wide range of radiation. Such discharges have variable induc- 
tion and resistance. They therefore require a definite power source 
to transfer energy with high efficiency. It is known that inductive 
storage has the larger specific energy capacity in comparison with 
capacitive energy storage, and better power matching. Therefore 
an inductive pulsed power source with current multiplication by 
sectioned inductive storage was designed to feed the plasma flow 
switch, using explosive switching technology. This report describes 
the design and the parameters of the inductive energy storage sys- 
tem, and the switches, and the test results for the model- source, 
where the energy scale is 1:20. 


31315 §(DOE/ER/54160-1-Vol.1, pp. 455-461) IGUR-3 - Pow- 
erful bremsstrahlung radiation pulse generator. Diyankov, V.S. 
(National Institute of Technical Physics, Chelyabinsk (Russian Fed- 
eration)); Kormilitsin, A.l.; Kovalev, V.P. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 1: Invited papers, pulsed power. 704p. Order Number 
DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the design and construction of the electron 
accelerator IGUR-3, which is used to drive a radiation generator. 
The accelerator is based on a switched inductive energy storage 
system. The paper describes the different components of the ac- 
celerator, from the Marx generator, pulse forming line, switching 
system, through the load which generates bremsstrahlung x radia- 
tion. 


31316 (DOE/ER/54160-1-Vol.1, pp. 462-467) HEAVEN- 
LIGHT, intense pulsed electron beam accelerator. Naigong 
Zeng (China Institute of Atomic Energy, Beijing (China)); Rong- 
sheng Zhao; Dawei Yang; Xingdong Jiang; Xiaojun Wang. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the performance of HEAVEN-LIGHT), 
intense pulsed electron beam accelerator at CIAE and the charac- 
teristics of its various component parts. 


31317 (DOE/ER/54160—1-Vol.1, pp. 468-473) The experimen- 
tal research of a field-enhanced multichannel oil switch. Zhao, 
R. (China Institute of Atomic Energy, Beijing (China)); Zeng, N.; 
Yang, D.; Jiang, X.; Wang, X. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the performance of a field enhanced multi- 
channel oil switch which is used as the main switch of 
HEAVEN-LIGHT,, intense pulsed electron beam accelerator at 
CIAE. The switch experiments have been carried out with different 
inductance of the solenoid inductor in series with a self-closing 
axial gap and position and diameter of the trigger disc. The experi- 
ments using water as a breakdown medium of the switch have 
been done to compare with oil switch. These experimental results 
and conclusions are presented in the paper. 
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31318 (DOE/ER/54160—1-Vol.1, pp. 480-485) Optimization of 
the power coupling in the MAGPIE 4-way junction using a 1/ 
6th scale model. Mitchell, |.H. (Imperial College, London (United 
Kingdom)); Choi, P.; Chittenden, J.P.; Worley, J.F. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

A Mega-Ampere Generator for Plasma Implosion Experiments 
(MAGPIE) is currently under construction in the Plasma Physics 
group at Imperial College, London. The generator is specifically de- 
signed to carry out radiative collapse experiments in hydrogen fibre 
Z-pinches. In order to achieve this goal, MAGPIE must be capable 
of delivering in excess of 1.5MA into a 150 mH load in under 200 
ns. In the final generator, four 2.4 MV Marx banks charge four 5 
ohm, coaxial, 100 ns single transit, water filled pulse forming lines 
(PFLs). The four PFLs are connected to a single coaxial vertical 
transfer line via four sychronously triggered trigatron switches. The 
vertical transfer line has an impedence of 1.25 ohm and therefore 
represents a matched load to the four PFLs. At the top of the 
transfer line a graded insulator stack makes up the vacuum-water 
interface. A magnetically insulated transmission line section then 
feeds the load. The total energy stored in the banks is 336 kJ mak- 
ing MAGPIE a muti terrawatt, long pulse generator. A necessary 
feature of the generator is the junction of the four horizontal PFLs 
to the single vertical transfer line. This paper reports on work being 
carried out to characterize the power flow through this junction us- 
ing a 1/6th size scale model. 


31319 (DOE/ER/54160-1-Vol.1, pp. 486-491) New half volt- 
age and double pulse operation of the Hermes Ill linear 
induction accelerator. Mikkelson, K.A. (Sandia National Laborato- 
ries, Albuquerque, NM (United States)); Westfall, R.L.; 
Harper-Slaboszewicz, V.J.; Neely, S.M. Maryland Univ., College 
Park, MD (United States). [1993]. DOE Contract AC04-76DP00789. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The standard operating mode produces bremsstrahlung with an 
endpoint energy of about 19 MeV. This paper describes a new 
mode with a 8.5 MeV endpoint energy and the same standard 
mode pulse characteristics achieved by operating only half of the 
accelerator at full charge with the advantage of minimal setup time. 
An extension of the new half voltage mode is to use the other half 
of the accelerator for delivering a second puise at a later time us- 
ing the same technique. This double pulse mode is ideal for beam 
generation which requires a long interpulse time in the millisecond 
regime. The beam characteristics of the two half voltage pulses are 
nearly identical with the nominal radiation pulse full width at half 
maximum of 21 ns and 10-90% risetime of 11 ns. 


31320 


(DOE/ER/54160-1-Vol.1, pp. 492-498) Application of 
magnetically insulated transmission lines for high current, 
high voltage electron beam accelerators. Shope, S.L. (Sandia 


National Laboratories, Albuquerque, NM (United States)); 
Mazarakis, M.G.; Frost, C.A.; Poukey, J.W.; Turman, B.N. Mary- 
land Univ., College Park, MD (United States). [1993]. DOE 
Contract AC04-76DP00789. (CONF-920515—Vol.1: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Self Magnetically Insulated Transmission Lines (MITL) adders 
have been used successfully in a number of Sandia accelerators 
such as HELIA, HERMES Ill, and SABRE. Most recently the au- 
thors used a MITL adder in the RADLAC/SMILE electron beam 
accelerator to produce high quality, small radius (r, < 2 cm), 11 to 
15 MeV, 50 to 100-kA beams with a small transverse velocity v_i/c 
= 6B 1 < 0.1. In RADLAC/SMILE, a coaxial MITL passed through 
the eight, 2 MV vacuum envelopes. The MITL summed the volt- 
ages of all eight feeds to a single foilless diode. The experimental 
results are in good agreement with code simulations. The authors’ 
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success with the MITL technology led them to investigate the 
application to higher energy accelerator designs. They have a con- 
ceptual design for a cavity-fed MITL that sums the voltages from 
100 identical, inductively-isolated cavities. Each cavity is a toroidal 
structure that is driven simultaneously by four 8-ohm pulse-forming 
lines, providing a 1-MV voltage pulse to each of the 100 cavities. 
The point design accelerator is 100 MV, 500 kA, with a 30-50-ns 
FWHM output pulse. 


31321 (DOE/ER/54160-1-Vol.1, pp. 499-504) Modelling 
pulsed-power transmission lines. Mendel, C.W. Jr. (Sandia Na- 
tional Laboratories, Albuquerque, NM (United States)); Seidel, 
D.B.; Johnson, W.A.; Rosenthal, S.E. Maryland Univ., College 
Park, MD (United States). [1993]. DOE Contract AC04-76DP00789. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Transmission lines in modern pulsed-power machines such as 
PBFA-II operate at ten or more megavolts with multi-megampere 
currents. They often have series (voltage) or parallel (current) 
power addition. In these transmission lines the cathodes emit elec- 
trons freely. In addition, perturbations such as plasma opening 
switches cause additional electrons to be launched into the flow. 
The large magnetic field due to the transmission line current pre- 
vents these electrons from crossing the transmission line to the 
anode directly, but in most situations electron current flows to the 
anode after travelling a long distance down the transmission line. 
Usually these losses occur just before the load or at adder points. 
Reliable modelling of these lines is important both for design pur- 
poses and for use in analyzing data. This paper presents models 
that can be used for this purposes. The models are primarily based 
upon known symmetries plus measurable parameters. Compar- 
isons to data, particularly data taken on PBFA-lIl, are made. 


31322 (DOE/ER/54160—1-Vol.1, pp. 505-510) Pulsed power 
electron accelerators with the forming systems based on 
stepped transmission lines. Bossamykin, V.S. (Scientific Re- 
search Institute of Experimental Physics, Nizhni Novgorod (Russian 
Federation)); Gordeev, V.S.; Pavlovskii, A.l.; Klement’ev, A.P.; 
Syutin, O.N.; Budakov, A.V.; Basmanov, V.F.; Gridasov, A.P.; Filip- 
pov, V.O0.; Myskov, G.A. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Last years the electron accelerators |-3000 (3.2 MV, 20 kA, 15 
ns), STRAUS (2.7 MV, 15 kA, 40 ns) and STRAUS-2 (3.3 MV, 50 
kA, 40 ns) were created for pulsed bremstrahlung radiation genera- 
tion and other applications. Relatively small dimensions and energy 
store (10-24 kJ), stable output characteristics make these devices 
convenient tools for systematic scientific investigations. A consider- 
able increase in the accelerating voltage compared with the 
charging one (500-700 KV) is provided by the wave processes in 
the stepped transmission lines. The accelerating cavity of the LIU- 
10M accelerator (25 MV, 50 kA, 22 ns, 3 MeV/m) being created 
now are based on the similar schematic design. The STRAUS-2 
accelerator is employed as an injector of LIU-10M device. 


31323 (DOE/ER/54160—1-Vol.1, pp. 511-516) New schemes 
for high-voltage pulsed generators based on stepped trans- 
mission lines. Bossamykin, V.S. (Scientific Research Institute of 
Experimental Physics, Nizhni Novgorod (Russian Federation)); 
Gordeev, V.S.; Pavlovskii, A.|. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—-Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Wave processes were analyzed from the point of effective en- 
ergy delivery in pulsed power systems based on transmission lines. 
A series of new schemes for the pulsed generators based on multi- 
stage stepped transmission lines both with the capacitive and 
inductive energy storage was found. These devices can provide 





voltage or current transformation up to 5-10 times due to wave 
processes if stage’s characteristic impedances are in a certain cor- 
relation. The schemes suggested can be widely applied in the new 
powerful pulsed power accelerators. The theoretical conclusions 
are justified experimentally. 


31324 (DOE/ER/54160-1-Vol.1, pp. 517-522) Development 
of microsecond generators with plasma current interrupting 
switch in 1.V. Kurchatov Institute of Atomic Energy. Frequency 
operation of generators. Babykin, V.M. (!.V. Kurchatov Institute of 
Atomic Energy, Moscow (Russian Federation)); Chikin, R.V.; Dol- 
gachev, G.l.; Golovanov, Yu.P.; Kovalev, Yu.l.; Ushakov, A.G.; 
Zakatov, L.P. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper is a follow up to previously published work on mi- 
crosecond plasma current interrupting switches (PCIS), which has 
been conducted in the I.V. Kurchatov Inst. Here the authors 
present some information on the practical implementation of such 
devices, and provide an overview of new research facilities. 


31325 (DOE/ER/54160-1-Vol.1, pp. 523-528) Experimental 
research of microsecond plasma interrupting switch (PCIS). 
Canal concept of PCIS operation. Doigachev, G.I. (I.V. Kurchatov 
Institute of Atomic Energy, Moscow (Russian Federation)); Zaka- 
tov, L.P.; Ushakov, A.G. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Main results on plasma current interrupting switch (PCIS) or 
plasma erosion opening switch research are reported. A canal con- 


cept allowing to compare microsecond and nanosecond generators 
with PCIS and a model of PCIS operation are proposed. 


31326 (DOE/ER/54160—1-Vol.1, pp. 529-534) Experimental 
studies of a microsecond plasma opening switch in the posi- 
tive polarity regime. Bystritskii, V.M. (institute of Electrophysics, 
Ekaterinburg (Russian Federation)); Lisitsyn, !.V.; Krasik, Ya.E. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Positive polarity regime of microsecond plasma opening switch 
(MPOS) was investigated at the DOUBLE generator (480 kV, 300 
kA, 1.3 ys). The measurements of the ion flow parameters showed 
the considerable enhancement of the ion current density over the 
thermal flow in the conduction phase. lon losses reached more 
than 80% of the full energy losses in MPOS operating on the in- 
ductive load. 


31327 (DOE/ER/54160—1-Vol.1, pp. 535-540) Numerical sim- 
ulations of plasma dynamics in a microsecond plasma opening 
switch. Bystritskii, V.M. (institute of Electrophysics, Ekaterinburg 
(Russian Federation)); Lisitsyn, |.V.; Sinebryukhov, A.A. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
The modified hydrodynamic approach is being used to study the 
characteristics of plasma motion due to magnetic pressure in 
plasma opening switch. The simulation code differs from the NRL 
counterpart with dividing of the plasma filled region into N sections 
and with using the experimentally measured current penetration 
parameters. The simulation of the switch opening phase is per- 
formed in terms of erosion mechanism of magnetically insulated 
vacuum gap forming. The code includes the circuit data which are 
regular for the DOUBLE generator operation regimes in the nega- 
tive polarity of inner (potential) electrode. In the case of typical 
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duration of the conduction phase (900 ns) the minimum needed 
plasma density was found to be about 10'> cm-—%. The best fit of 
conduction current amplitude vs plasma density is | ~ n°-23. The 
calculated characteristics of the switch opening phase were ob- 
tained to be very close to the experimental data. 


31328 (DOE/ER/54160-1-Vol.1, pp. 541-546) A plasma 
opening switch with a retained plasma. Gumennyj, V.L. (Karkov 
Institute of Physics & Technology (United Kingdom)); Zhdanov, 
Yu.A.; Naugol’nyj, |.N.; Pashchenko, A.V.; Tkach, Yu.V. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

Studies on the potential theory of a plasma opening switch are 
briefly surveyed. Equations and results of the theory of ion (elec- 
tron) current transfer in plasma switches are presented. 


31329 (DOE/ER/54160-1-Vol.1, pp. 547-552) Anthem simu- 
lation studies of the plasma opening switch. Mason, R.J. (Los 
Alamos National Lab., NM (United States)). Maryland Univ., Col- 
lege Park, MD (United States). [1993]. (CONF-920515-Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

For a deeper understanding of the physical processes governing 
the Plasma Opening Switch (POS) the authors use the ANTHEM 
2D implicit simulation code to study: (1) ion dynamical effects on 
electrohydrodynamic (EHD) waves propagating along steep density 
interfaces in the switch plasmas. At radial interfaces where the 
density jumps toward the anode, these waves can drive a finger of 
magnetic field into the plasma toward the load. lon dynamics can 
open the rear of such fingers into a wedge-like density gap. Then: 
(2) they examine ion effects in uniform switch plasmas. These first 
develop potential hill structures at the drive edge of the cathode 
from the competition between electron velocity advection and EHD 
magnetic exclusion waves. Magnetic pressure gradients at the hill 
periphery and EHD effects then establish a density gap propagat- 
ing along the cathode with radial electron emission from its tip. 
Similar results are obtained under both multi-fluid and PIC model- 
ing on the plasma components. 


31330 (DOE/ER/54160—1-Vol.1, pp. 553-558) Two- 
dimensional studies of current conduction in plasma opening 
switches. Parks, D. (Maxwell Labs, San Diego, CA (United 
States)); Waisman, E.; Ingermanson, R.; Salberta, E. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors summarize their general understanding of the long 
conduction time (~1 us) plasma opening switch POS, both the 
conduction phase and in the opening phase of POS operation. For 
long conduction times, the mechanisms dominant in conduction 
have origins in electron-Hall effect (EHD) and in magneto- 
hydrodynamics (MHD). These mechanisms are considered in the 
context of experiments conducted on two different pulsed power 
accelerators, with concurrent in situ measurements, of plasma den- 
sity indicating that one of the accelerators is predominantly in the 
EHD, the other in the MHD regime. In the latter case, with applica- 
tion of a 2-D snowplow model they are able to reproduce with fair 
accuracy the time variations of line integrated plasma density ob- 
served with laser interferometry near the cathode. For the opening 
phase, they introduce a theory of magnetically enhanced ion ero- 
sion for plasma sheath formation and development of switch 
voltage. The theory, based on conservation of total momentum flux 
in the sheath, electromagnetic as well as particle, captures the 
measured voltage saturation of the switch limited POS operation. 


31331 (DOE/ER/54160-1-Vol.1, pp. 559-563) Electron and 
jon magnetohydrodynamic effects in plasma opening 
switches. Grossmann, J.M. (Naval Research Lab., Washington, 
DC (United States)); DeVore, C.R.; Ottinger, P.F. Maryland Univ., 
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College Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
Preliminary results are presented of a numerical code designed 
to investigate electron and ion magnetohydrodynamic effects in 
plasma erosion opening switches. The present model is one- 
dimensional and resolves effects such as the JxB deformation of 
the plasma, and the penetration of magnetic field either by anoma- 
lous resistivity or electron magnetohydrodynamics (Hall effect). 
Comparisons with exact analytic results and experiment are made. 


31332 (DOE/ER/54160-1-Vol.1, pp. 565-574) A_ self- 
consistent theory of plasma filled diodes and plasma opening 
switches. Rudakov, L.!. (I.V. Kurchatov Institute, Moscow (Russian 
Federation)). Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The theory which is based upon the electron flow in a plasma 
filled diode can describe the magnetic field penetration into an in- 
terelectrode plasma bridge, but the final voltage across the diode 
gap, V < 300 B*/8xne, derived from this theory is lower by more 
than one order of magnitude compared to the experimental value. 
The voltage can increase as a result of the decrease of the plasma 
density due to ion acceleration towards the cathode by the Hall 
electric field eE = 1/m VB/8r in the skin layer. Two-dimensional 
quasi-steady-state flow of electrons and ions of a quasi-neutral 
plasma is considered. In the theory presented here expressions for 
erosion/velocity and the voltage drop are derived. 


31333 (DOE/ER/54160—1-Vol.1, pp. 575-580) Opening switch 
model with vortex structures. Volkov, N.B. (Institute of Electro- 
physics, Ekaterinburg (Russian Federation)); Iskoldsky, A.M.; 
Golub, T.A.; Gondarenko, N.A. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Non-linear opening switch model with vortex structures is pro- 
posed and discussed. It is shown that the current interruption in 
opening switch is determined not by the change of electrical con- 
ductivity but by breaking of a symmetry in initial laminar flow of 
conductivity fluid and the appearance of vortex structures. 


31334 (DOE/ER/54160-1-Vol.1, pp. 581-591) Compact gen- 
erator with plasma flow opening switch. Kablambajev, B.A. 
(High Current Electronics Institute, Tomsk (Russian Federation)); 
Poskonin, V.A.; Ratakhin, N.A. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The long conduction time plasma opening switch (POS) is a can- 
didate for the last stage opening switch in inductive storage 
systems. Very fast opening switches have become important for 
pulsed power. They can provide voltage increase in the largest 
pulsed power machines. Also, inductive storage using fast opening 


Switches can provide cheaper and more compact pulsed power 
machines. 


31335 (DOE/ER/54160-1-Vol.1, pp. 586-590) The influence 
of the B, on MPOS performance. Kim, A.A. (High Current Elec- 
tronics Institute, Tomsk (Russian Federation)); Getman, D.V. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
9$20515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 


704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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25-29 May 1992). In Beams 92: 


The plasma opening switches (POS) are interesting because of 
the possibility to create high power pulse generators with the in- 
ductive energy store. The POS with microsecond conduction time 
(MPOS) are of particular interest allowing to eliminate the water 
forming lines in generator design. The GIT-4 experience had shown 
that the further progress in this field would be determined by 
solving of two major problems. The first is the increase of the con- 
duction time, t.. At a given output voltage the increase of t results 
in an increase of the power delivering to the inductive storage. The 
second is the problem with the MPOS resistance at opening. Its 
value determines the output voltage and power of the generator 
pulse. To solve this problems the proper physical understanding of 
the MPOS operation is necessary. Up to now the complete picture 
is not clear. The NRL model successfully reproduces short conduc- 
tion POS results but fails by MPOS analysis. More recently two 
other papers were published with a common idea that the POS op- 
eration in two regimes (short and long conduction) is different. In 
the last work the difference in hydrodynamical plasma displace- 
ment under the influence of jxB forces was discussed-when the 
switch current rises slowly the plasma displacement exceeds many 
times that of the rapidly rising current. Assuming that the opening 
occurs when plasma center-of-mass (CM) moves the distance 
0.51, where | is the length of the initial plasma fill, the authors 
successfully explained some important MPOS features. This work 
was performed to prove some conclusions of this idea. 


31336 (DOE/ER/54160—1-Vol.1, pp. 598-602) Experiments 
on microsecond conduction time plasma opening switch 
mechanisms. Rix, W. (Maxwell Laboratories, Inc., San Diego, CA 
(United States)); Coleman, M.; Miller, A.R.; Parks, D.; Robertson, 
K.; Thompson, J.; Waisman, E.; Wilson, A. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 1: Invited papers, pulsed power. 704p. Order Number 
DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors describe a series of experiments carried out on ACE 
2 and ACE 4 to elucidate the mechanisms controlling the conduc- 
tion and opening phases on plasma opening switches in a radial 
geometry with conduction times on the order of a microsecond. The 
results indicate both conduction and opening physics are similar to 
that observed on lower current systems in a coaxial geometry. 


31337 (DOE/ER/54160—1-Vol.1, pp. 603-608) Density mea- 
surements of microsecond-conduction-time POS plasmas. 
Hinshelwood, D. (Jaycor, Vienna, VA (United States)); Goodrich, 
P.J.; Weber, B.V.; Commisso, R.J.; Grossmann, J.M.; Kellogg, J.C. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515-Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Measurements of the electron density in a coaxial microsecond 
conduction time plasma opening switch during switch operation are 
described. Current conduction is observed to cause a radial redis- 
tribution of the switch plasma. A local reduction in axial line density 
of more than an order of magnitude occurs by the time opening 
begins. This reduction, and the scaling of conduction current with 
plasma density, indicate that current conduction in this experiment 
is limited by hydrodynamic effects. It is hypothesized that the den- 
sity reduction allows the switch to open by an erosion mechanism. 
Initial numerical modeling efforts have reproduced the principal ob- 
served results. A model that predicts accurately the conduction 
current is presented. 


31338 (DOE/ER/54160-1-Vol.1, pp. 609-614) Microsecond 
plasma opening switch experiments on Hawk with an e-beam 
diode load. Goodrich, J.R. (Jaycor, Vienna, VA (United States)); 
Fisher, R.C.; Hinshelwood, D.D.; Boller, J.R.; Commisso, R.J.; We- 
ber, B.V. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 


pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 





The Hawk generator is used in plasma opening switch (POS) 
experiments in the 1-us conduction time regime to study long con- 
duction time switch physics. Peak load powers of 0.7 TW with 55 
kJ delivered to the diode-20% energy efficiency—were achieved 
with a POS. The data indicate that above a critical load impedance 
the final switch gap size is limited to about 3 mm. This limits the 
voltage. Maximum load power is obtained at this critical 
impedance. Increasing the cathode magnetic field-by conducting 
more current or by decreasing the cathode radius-allows the fixed- 
gap POS to remain insulated at a higher voltage. Peak load 
voltages up to 2 MV were achieved with a 2.5 cm diam cathode, a 
factor of 2.8 higher than the Marx voltage. Load powers were up to 
70% higher with a plasma-filled diode (PFD) used in conjunction 
with the POS for short POS conduction times. The switch gap may 
be larger (> 3mm) on these short conduction PFD shots. 


31339 (DOE/ER/54160—1-Vol.1, pp. 615-620) Plasma open- 
ing switch for long-pulse intense ion beam. Davis, H.A. (Los 
Alamos National Lab., NM (United States)); Mason, R.J.; Bartsch, 
R.R.; Greenly, J.B.; Rej, D.J. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A Plasma Opening Switch (POS) is being developed at Los 
Alamos, as part of an intense ion beam experiment with special 
application to materials processing. The switch must conduct up to 
100 kA for 400 ns, and open quicky to avoid premature gap clo- 
sure in the ion beam diode load. Power multiplication is not a 
necessity, but prepulse suppression is. A positive central polarity is 
desirable, since with it an ion beam can be conveniently launched 
beyond the switch from the central anode toward a negatively 
charged target. Using traditional scaling rules, a POS was de- 
signed with a 1.25 cm radius inner anode, and a 5.0 cm radius 
outer cathode. This has been constructed, and subjected to circuit, 
and simulational analysis. The computations are being performed 
with the 2D ANTHEM implicit code. Preliminary results show a 
marked difference in switching dynamics, when the central positive 
polarity is used in place of the more conventional opposite choice. 
Opening is achieved by the fast development of a central anode 
magnetic layer, rather than by the more conventional slow evolu- 
tion of a cathode gap. With the central anode, higher fill densities 
are needed to achieve desired conduction times. This has sug- 
gested switch design improvements, which are discussed. 


31340 (DOE/ER/54160-1-Vol.1, pp. 621-626) Long conduc- 
tion time plasma opening switch experiments at Sandia 
National Laboratories. Savage, M.E. (Sandia National Laborato- 
ries, Albuquerque, NM (United States)); Simpson, W.W.; Cooper, 
G.W.; Usher, M.A. Maryland Univ., College Park, MD (United 
States). [1993]. DOE Contract AC04-76DP00789. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DES94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
Sandia National Laboratories has undertaken an ambitious pro- 
gram to reduce the size and cost of large pulsed power drivers. 
The program basis is inductive energy storage and Plasma Open- 
ing Switches (POS). Inductive energy storage has well known 
advantages, including increased efficiency and reduced stress on 
the vacuum interface. The Sandia approach is to retain the reliable 
and efficient Marx generator and the temporal pulse compression 
of the water dielectric capacitor. A triggered closing switch, devel- 
oped at Sandia, transfers the capacitor charge into the energy 
storage inductor. This approach has several advantages, including 
relaxed requirements on Marx jitter and inductance, and much 


faster current risetime in the energy storage inductor. The POS it- 
self is the key to the Sandia program. The switch design uses an 
auxiliary magnetic field to inject the plasma and hold it in place 
during conduction. After opening begins, the self magnetic field of 
the power pulse pushes on the plasma to increase the opened 
gap. The authors use magnetic pressure because they desire POS 
gaps of several cm. Typical plasma opening switches do not 
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achieve large gaps. Improved opening allows more efficient trans- 
fer to loads. They present results from recent experiments at 
Sandia. Their driver presently supplies 650 kA with a 240 ns rise- 
time to the input of the POS. The storage inductor is a 17 Ohm 
magnetically insulated transmission line (MITL) that is five meters 
long. They discuss the ways in which magnetic field influences the 
POS, and the ways in which they control the magnetic fields. 


31341 (DOE/ER/54160—1-Vol.1, pp. 627-632) Plasma erosion 
opening switch using laser-produced plasma. Akiyama, H. (Ku- 
mamoto Univ. (Japan)); Fukuzawa, T.; Ihara, S.; Katsuki, S.; 
Maeda, S. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An opening switch which can repeatedly conduct a large current 
and then rapidly interrupt this current is necessary to construct a 
practical inductive energy storage pulsed power generator. Though 
the plasma erosion opening switch (PEOS) can interrupt a large 
current rapidly, the effective number of switch operations is limited 
because of the decrease of the carbon sprayed on the insulator 
with each shot. Here, a PEOS using a laser-produced plasma, 
which can possibly be operated for hundreds of thousands of shots 
without maintenance, is studied experimentally. 


31342 (DOE/ER/54160—1-Vol.1, pp. 633-639) Spectroscopic 
investigations of a plasma opening switch using a novel 
gaseous plasma source. Sarfaty, M. (Weizmann Institute of Sci- 
ence, Rehovot (Israel)); Krasik, Ya.E.; Arad, R.; Weingarten, A.; 
Shkoinikova, S.; Maron, Y. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). in Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A novel gaseous plasma gun (PG) was developed for spectro- 
scopic investigations of the plasma behavior in a cylindrical Plasma 
Opening Switch (POS) in the nanosecond time region. The PG in- 
jects the plasma radially outward from inside the high-voltage inner 
conductor to fill the region between the two conductors. The PG 
uniformity, reproducibility, electron density and temperature, and 
plasma flow velocity were determined using floating probes, biased 
charge collectors, fast photography, and spectroscopic methods. 
The POS operation was examined for various plasma parameters 
for a positive polarity of the inner conductor. Eight 6 loops and two 
Rogowski coils were used to measure the upstream and down- 
stream currents. lon current flowing during the switch operation 
from the plasma through the cathode was measured by two arrays 
of four collimated Faraday cups placed on two opposite sides of 
the plasma switch. Spectroscopic observations of high spatial and 
spectral resolutions of various particle velocities in the plasma were 
made. Excited level populations, velocity distributions, and directed 
velocities for various ions are discussed. Measurements of a sec- 
ondary plasma originating from both electrodes are presented. 


31343 (DOE/ER/54160—1-Vol.1, pp. 640-645) The Aurora ac- 
celerator’s triggered oil switch. Weidenheimer, D.M. (Berkeley 
Research Associates, Inc., Springfield, VA (United States)); 
Pereira, N.R.; Judy, D.C.; Stricklett, K.L. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 1: Invited papers, pulsed power. 704p. Order Number 
DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

Achieving a radiation pulse with 15 ns risetime using all four of 
the Aurora accelerator’s Blumlein pulse-forming lines demands 
synchronization of the Bilumieins to within 10 ns (in addition to a 15 
ns risetime for a single line). Timing of each Blumlein is controlled 
by a triggered 12 MV oil switch. A smaller-than-customary trigger 
electrode makes the switching time more reproducible. Time- 
resolved photography of the oil arcs suggests that triggering occurs 
simultaneously around the sharp edge of the trigger electrode, per- 
haps with small deviations that grow into the most prominent arcs 
characteristically seen in open-shutter photographs. However, 
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many smaller arcs that are usually overlooked in open-shutter pic- 
tures may contribute to current conduction in a closed switch. 


31344 (DOE/ER/54160-1-Vol.1, pp. 659-664) Hydrogen 
spark switches for rep-rated accelerators. Moran, S.L. (Naval 
Surface Warfare Center, Dahigren, VA (United States)); Grothaus, 
M.G.; Hardesty, L.W. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Pulsed Power Technology Branch at NAVSWC is investigat- 
ing high-power switch technologies for use in  rep-rated, 
high-current accelerators. Switches are needed that can handle 10 
kJ of energy, 500 kV, 100 kA, while operating with jitter less than 
10 ns at repetition rates up to 10 kHz. In-house efforts have con- 
centrated on spark-gap switches because of their high-voltage and 
high-current capabilities in single-shot devices and because of their 
simplicity and low cost. The authors have shown that hydrogen 
gas, with its high thermal diffusivity, allows an order-of magnitude 
improvement in the recovery time (and, therefore, repetition rate) of 
an unblown spark-gap switch. Recovery of the switch can be made 
even faster by triggering the switch well below its self-break volt- 
age, allowing voltage to be reapplied while the gas is still hot. Tests 
have shown that recovery times (to the operating voltage) can be 
reduced an order-of-magnitude when the gap is undervolted by ap- 
proximately 50%. The combination of high-pressure hydrogen gas 
and undervolted triggering provide a factor of 100 improvement 
over typical air spark gaps. Recent tests have demonstrated 100- 
mS recovery of an undervolted hydrogen spark gap without gas 
flow. High energy tests have been performed at 50 kV, 170 kA and 
12 kJ with 100 ys recovery times. High voltage tests with a 5-pulse 
burst at 500 kV are presently underway. Recovery of the switch ap- 
pears to be largely independent of voltage and energy transferred. 
31345 


(DOE/ER/54160-1-Vol.1, pp. 665-669) Simple meth- 


ods of square pulse generation by inductive pulse forming 
lines and a field effect transistor as an opening switch. Rhee, 
M.J. (Univ. of Maryland, College Park, MD (United States)); Ding, 
B.N. Maryland Univ., College Park, MD (United States). [1993]. 


(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
in Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Two simple methods of repetitive square-pulse generation by in- 
ductive pulse forming lines with an n-channel enhancement 
MOSFET as an opening switch are described. The square-pulse 
output voltages produced by both methods are in good agreement 
with those predicted for ideal circuits. 


31346 (DOE/ER/54160—1-Vol.1, pp. 670-675) High repetition 
rate megavolt Marx generators. Kotov, Yu.A. (institute of Electro- 
physics, Ekaterinburg (Russian Federation)); Rukin, S.N. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). in Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors consider problems of developing megavolt Marx 
generators with a pulse repetition rate of 100 to 1000 pps and with 
high average power. Principles are proposed for development 
charge and trigger circuits on the basis of semiconductor elements. 
The circuits ensure a fast and uniform pulsed-regime charging of 
capacitor stages within 100 to 200 ys from a thyristor charging 
unit. In addition, the circuits permit spark gaps to operate automati- 
cally without the use of external triggering pulses. A five-stage 
generator has been developed and tested, which has an output 
voltage of 0.5 MV and a pulse repetition rate up to 650 pps and 
whose average load power is as high as 16 kW at an average 
power density of 150 W/kG. These principles are embodied in a 
novel repetitive electron beam accelerator. “RUSLAN”. The accel- 
erator developed has the following tentative parameters: electron 
energy, 1 MeV (an open circuit voltage of 2 MV); beam current, 10 
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kA; pulse energy, 0.4 kJ; pulse repetition rate, 100 to 200 PPS; av- 
erage power, 40 to 80 kW in the continuous regime. 


31347 (DOE/ER/54160—1-Vol.1, pp. 682-687) Quick charging 
Biumiein PFL. Masugata, K. (Nagaoka Univ. of Tech., Niigata 
(Japan)); Tsuchida, S.; Saitou, H.; Sekimoto, Y.; Yatsui, K.; Shi- 
bata, K.; Shigeta, M. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A new type of compact, discharge-switch free Blumlein PFL has 
been developed for pulse-power applications. Here, a saturable 
charging inductor of amorphous cores is utilized to obtain a fast 
charging of the line. In the initial test, the intermediate conductor of 
PFL is charged up to +300 kV by a fast Marx generator in ~200 
ns. After the charging, a magnetic switch of amorphous core is sat- 
urated and output of —290 kV, 50 kA, 60 ns is generated. On this 
phase, charging inductor acts as a step-up transformer and pro- 
duces a doubled voltage pulse to the load. Output pulse of —580 
kV, 24 kA is obtained with current rise time less than 16 ns. The 
energy transfer efficiency (output pulse energy/charging energy of 
PFL) is estimated to be more than 92%. 


31348 (DOE/ER/54160-1-Vol.2, pp. 735-740) New results 
from experimental and numerical investigations of the self- 
magnetically Bé-insulated ion diode. Bauer, W. (institut fuer 
Neutronenphysik und Reaktortechnik, Karlsruhe (Germany)); Bach- 
mann, H.; Bluhm, H.; Hoppe, L.B.P.; Karow, H.U.; Lotz, H.; Rusch, 
D.; Shultheiss, Ch.; Stein, E. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Due to its reliability and reproducibility the Bg-Diode is now used 
routinely for testing new diagnostics and experimental set-ups. The 
numerical simulations and the experimental investigations of the 
B,-Diode described at the BEAMS-90-Conference were continued. 
Using a numerically optimized anode shape did not improve the fo- 
cusing properties; as the main reason, the large beam divergence 
of +3° was identified. Reducing the electric field parallel to the 
plastic anode surface by decreasing the distance of the metal pins 
had no effect on the divergence. Experiments using a thin film Pd 
covered Ti-hydride-anode to improve the divergence and to in- 
crease the focused power density beyond the presently achieved 
value of about 0.3 TW/cm? is described. Numerical simulations 


suggesting a possible improvement of the focusing at the edges of 
the anode are presented. 


31349 (DOE/ER/54160—1-Vol.2, pp. 741-746) Generation of 
strong radial magnetic insulation fields in high power ion 
diodes in extraction geometrie. Hoppe, P. (Kernforschungszen- 
trum Karlsruhe (Germany)); Bluhm, H.J.; Laqua, H.; Stoltz, O. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The efficient conversion of the electromagnetic energy delivered 
by the TW pulsed power generator KALIF into a high power ion 
beam requires a strong externally applied magnetic field which sup- 
presses the electron flow. This pulsed insulating magnetic field is 
produced by two coils concentric to the beam axis and placed on 
the cathode side of the ion beam diode of the extraction type used 
in these experiments. Operating this diode with ratios of Verit to 
Vdiode >3, a field strength near the anode surface of 3 T typically 
had to be generated by coil currents peaking around 50 kA. With 
the dimensions of the coils fixed by the diodes emitting area this 
resulted in hoop forces up to 300 KN acting on the inner coil of just 
10 cm outer diameter. The technologies developed and applied to 
solve the resulting mechanical, high voltage, thermal, vacuum and 
shock wave problems will be described. Furthermore the generated 
field with respect to its strength, symmetry and time response is 





compared to calculations. Finally the influence of the insulation field 
strength on the ion production efficiency is discussed, along with 
the design of future field coils for higher accelerating voltages. 


31350 (DOE/ER/54160—1-Vol.2, pp. 747-755) lon beam gen- 
eration with inhomogeneous anode and cathode plasmas. 
Fedorov, V. (Kernforschungszentrum Karlsruhe (Germany)); 
Schmidt, W.; Westermann, Th. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The physical understanding of the ion beam enhancement and 
divergence in magnetically insulated ion sources, Bap,-diodes, for 
pulsed power generators is still lacking. The authors propose a 
phenomenological analytical model for the “stable” regime of oper- 
ation of Bappi-diodes. The effect of rippled anode-plasma surfaces 
on the focusing properties of the diode is analysed. Conditions for 
the experimentally observed value of the micro-divergence @;~ 10- 
20 mrad are obtained. The effect of scattering of the electrons in 
the disturbed electrical fields is calculated. Its effect on the electron 
distribution in the magnetically insulated vacuum gap is estimated: 
A low level <1% of excitations for the “slow” and “fast” fluctuations 
generates enough broadening of the electron distribution. Work is 
in progress to incorporate the model into the computer code 
BFCPIC to be used in computer experiments for designing high 
brightness diodes. This is a useful tool in the process of optimizing 
Bappi-diodes for good focusing properties. The first results on the 
effect of moving plasma boundaries are reported. 


31351 (DOE/ER/54160—1-Vol.2, pp. 756-761) lon diode simu- 
lation for pulsed power generators with stationary codes. Alef, 
M. (Computational Physics Group (Germany)); Feher, L.; Illy, St.; 
Kuntz, M.; Schmidt, W.; Schuidt, R.; Seldner, D.; Westermann, Th.; 
Astrelin, V.; Stein, E. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The calculations with the 2.0D and 2.5D versions of the stationary 
code BFCPIC have been extended in various directions. A particu- 
lar concern was a better understanding of the enhancement of the 
ion current in ion diodes with an applied magnetic field. Ad hoc as- 
sumptions for the anomalous transport of electrons and of plasma 
motion have been introduced and the results will be discussed. 


31352 (DOE/ER/54160—1-Vol.2, pp. 762-768) Simulation of a 
B;, ion diode. Faehl, R.J. (Los Alamos National Lab., NM (United 
States)); Rej, DJ. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Electromagnetic PIC simulations of a B, magnetically insulated 
ion diode in an extraction geometry have been performed to inves- 
tigate time-dependent diode characteristics, ion beam transport, 
and beam quality. Various magnetic field geometries and electron 
sources have been studied so that total ion throughput may be op- 
timized. Calculational results are compared with data from the 
authors ion beam experiment. Comparisons are also drawn be- 
tween the simulations and magnetic insulation theory. 


31353 (DOE/ER/54160—1-Vol.2, pp. 769-774) lon beam diver- 
gence from unstable fluctuations in applied-B diodes. Sudan, 
R.N. (Cornell Univ., Ithaca, NY (United States)); Longcope, D.W. 
Maryland Univ., College Park, MD (United States). [1993]. Contract 
63-4881; Grant N00014-89-J-1770. (CONF-920515—Vol.2: 9. inter- 
national conference on high power particle beams, Washington, 


DC (United States), 25-29 May 1992). In Beams 92: Proceedings: 


Volume 2, lon beams, electron beams, diagnostics. 713p. Order 
Number DES94014784. Source: OSTI; NTIS; INIS. 
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An electron plasma oscillation driven unstable by ion streaming 
is identified with the low frequency mode observed in QUICKSIL- 
VER numerical simulations. This mode heats the electrons along 
the magnetic field and is ultimately stabilized by the thermal 
spread. A quasilinear theory determines the saturation level of the 
fluctuations, the ion divergence, and the ion energy and momen- 
tum spread as they exit the diode. The ion divergence is predicted 
to be independent of the ion mass for fixed diode voltage and 
scales as the product of the effective gap and the ion beam en- 
hancement factor over Child Langmuir current. 


31354 (DOE/ER/54160—1-Vol.2, pp. 775-780) QUICKSILVER 
simulations of applied-B extraction diodes. Desjariais, M.P. 
(Sandia National Labs., Albuquerque, NM (United States)); 
Pointon, T.D. Maryland Univ., College Park, MD (United States). 
[1993]. DOE Contract AC04-76DP00789. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

Recent simulations of the barrel diode configuration with the 3-D 
particle-in-cell code QUICKSILVER have detailed a rich evolution 
of unstable electromagnetic waves. Preliminary simulations of 
applied-B extraction diodes with the 3-D particle-in-cell code 
QUICKSILVER suggest some significant differences in equilibrium 
and stability properties between extraction and barrel diodes. The 
extraction diode simulations suggest better divergence and, when a 
limiter is employed to reduce divergence, potentially better effi- 
ciency. In the case of proton beam simulations, the low frequency 
ion mode was not found even for peak ion current enhancements 
in excess of 10. The ion mode was exhibited by the lithium beam 
extraction diode simulations. Limiter simulations with both proton 
and lithium beams demonstrated very good divergence. A scheme 
for obtaining uniform ion current density profiles based on a uni- 
form dynamic gap calculation appears promising. 


31355 (DOE/ER/54160—1-Vol.2, pp. 781-787) Operation of a 
high impedance applied-B extraction ion diode on the SABRE 
positive polarity linear induction accelerator. Hanson, D.L. 
(Sandia National Labs., Albuquerque, NM (United States)); Cuneo, 
M.E.; McKay, P.F.; Maenchen, J.E.; Coats, R.S.; Poukey, J.W.; 
Rosenthal, S.E.; Fowler, W.E.; Wenger, D.F.; Bernard, M. Mary- 
land Univ., College Park, MD (United States). [1993]. DOE 
Contract AC04-76DP00789. (CONF-920515—Vol.2: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The authors present results from initial experiments with a high 
impedance applied-B extraction diode on the SABRE ten stage lin- 
ear induction accelerator (6 MV, 300 kA). They have demonstrated 
efficient coupling of power from the accelerator through an ex- 
tended MITL (Magnetically Insulated Transmission Line) into a high 
intensity ion beam. Both MITL electron flow in the diode region and 
ion diode behavior, including ion source turn-on, virtual cathode 
formation and evolution, enhancement delay, and ion coupling 
efficiency, are strongly influenced by the geometry of the diode in- 
sulating magnetic field. For their present diode electrode geometry, 
electrons from the cathode feed play a large role in the evolution of 
the virtual cathode. Both experimental data and particle-in-cell nu- 
merical simulations show that a uniform radial distribution of these 
feed electrons is required for uniform ion emission and efficient 
diode operation. 


31356 (DOE/ER/54160—1-Vol.2, pp. 806-811) Formation pro- 
cess of negative ions in a magnetically insulated diode. 
Horioka, K. (Tokyo Institute of Technology, Nagatsuta (Japan)); Yu, 
Q.; Kasuya, K. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

The formation process of negative ions in a flashover diode 
plasma is investigated. A coaxial magnetically insulated diode, 
whose cathode can be cooled by liquid nitrogen or helium, is 
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driven with a 5-Ohm/60nsec Blumlein line. Effects of voltage polar- 
ity, prepulse level, source materials, and surface structure of the 
electrode, on the diode characteristics are examined and the po- 
tentiality of the plasma as a source of intense negative ion beam is 
discussed. 


31357 (DOE/ER/54160—1-Vol.2, pp. 812-817) Magnetically 
insulated H- diodes. Fisher, A. (Univ. of California, Irvine, CA 
(United States)); Bystritskii, V.; Garate, E.; Prohaska, R.; Rostoker, 
N. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

At the Univ. of California, Irvine, the authors have been studying 
the production of intense H~ beams using pulse power techniques 
for the past 7 years. Previously, current densities of H~ ions for 
various diode designs at UC] have been a few A/cm?. Recently, 
they have developed diodes similar to the coaxial design of the 
Lebedev Physical Institute, Moscow, USSR, where current densi- 
ties of up to 200 A/cm? were reported using nuclear activation of a 
carbon target. In experiments at UCI employing the coaxial diode, 
current densities of up to 35 A/cm* from a passive polyethylene 
cathode loaded with TIH2 have been measured using a pinhole 
camera and CR-39 track recording plastic. The authors have also 
been working on a self-insulating, annular diode which can gener- 
ate a directed beam of H~ ions. In the annular diode experiments 
a plasma opening switch was used to provide a prepulse and a 
current path which self-insulated the diode. These experiments 
were done on the machine APEX, a 1 MV, 50 ns, 7 Q pulseline 
with a unipolar negative prepulse of ~ 100 kV and 400 ns dura- 
tion. Currently, the authors are modifying the pulseline to include 
an external LC circuit which can generate a bipolar, 150 kV, 1 ys 
duration prepulse (similar prepulse characteristic as in the Lebedev 
Institute experiments cited above). 


31358 (DOE/ER/54160—1-Vol.2, pp. 818-823) Anode dis- 
charge to facilitate cathode plasma formation for generation of 
H-, C-, F-, I- and Pb~- ions. Mozgovoy, A.G. (P.N. Lebedev 
Physical Institute, Moscow (Russian Federation)); Papadichev, V.A. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Experimental studies of cathode plasma formation to generate 
high-power negative ion beams of various elements in a coaxial 
magnetically insulated pulsed diode are presented. The vacuum 
spark discharge outside the anode was used to facilitate cathode 
plasma formation with high content of H~, C~, F-, I> and Pb- 
ions. The main mechanism responsible for cathode plasma forma- 
tion is cathode bombardment by positive ions accelerated from 
anode plasma by the main pulse accelerator voltage. 


31359 (DOE/ER/54160—1-Vol.2, pp. 824-828) H- generation 
using an externally applied prepulse. Mozgovoy, A.G. (P.N. 
Lebedev Physical Institute, Moscow (Russian Federation)); Pa- 
padichev, V.A. Maryland Univ., College Park, MD (United States). 
[1993}. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

Experiments on H~ generation in a high-power, pulsed, magneti- 
cally insulated diode are described. The ERG accelerator of the 
P.N. Lebedev Physical Institute in single line configuration was 
used with voltages up to 600 kV and pulse duration of 200 ns. To 
create cathode plasma, the surface discharge on dielectric was ini- 
tiated by an externally applied prepulse, which was one 1.5 ys 
period of a sinusoid with up to 100 kV amplitude. The circuit allows 
to work with a prepulse of easily varied amplitude and duration, ei- 
ther with Blumlein or single forming line as the source of the main 
high-voltage pulse. Negative hydrogen ion current densities up to 
10 A/cm? were recorded using trace detecting by CR-39. 
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31360 (DOE/ER/54160-1-Vol.2, pp. 835-840) improved flash- 
board for plasma injection diode. Kasuya, Koichi (Tokyo Institute 
of Technology (Japan)); Horioka, Kazuhiko; Hayase, Hitonori. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OST]; 
NTIS; INIS. 

As the plasma sources of the plasma injection type pulsed ion 
diodes, a set of flash-boards are operated to improve the charac- 
teristics. The produced plasma flows are measured with a biased 
ion collector. The main experimental results obtained here are as 
follows. There is an optimum gap length of the flash-boards to get 
maximum flux of the produced plasma, though the effect is not so 
remarkable. To obtain the better characteristics of the boards, it is 
effective to apply the voltage pulse with the shorter rise time and to 
use separate capacitors which can fix the respective electrode po- 
tential at the ground level. The plasma flux is increased with the 
capacitance of the source capacitor in the driver circuit, and also 
with the charged voltage. On the contrary, the capacitance of the 
peaking capacitor affects weakly the plasma flux. 


31361 (DOE/ER/54160—1-Vol.2, pp. 841-846) Production of 
pulsed F— beams. Kitamura, A. (Kobe Univ. of Mercantile Marine 
(Japan)); Takahashi, K.; Shinmura, A.; Furuyama, Y.; Nakajima, T. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Process of F~ ion formation is examined in a surface flashover 
plasma initiated on the CF, cathode of an MID by an auxiliary 
coaxial Marx generator. Off-diode optical measurements of FI, Fil 
and Hg show that a maximum density of the order of 10'' em~* 
for F atoms is achieved several hundred ns after the initiation of 
the flashover with an optimum input power of 150J. From the mea- 
sured atomic densities of F and H together with the current 
densities of accelerated F- and H~, 20mA/cm* and 40 mA/cm? 
respectively, it is concluded that a significant fraction of F atoms 
are liberated from the CF* surface in the form of F-. 


31362 (DOE/ER/54160—1-Vol.2, pp. 847-852) Characteristics 
of high power ion diode with real cathode. Sugimura, H. (Na- 
gaoka Univ. of Tech., Niigata (Japan)); Chishiro, E.; Tachibana, T.; 
Masugata, K.; Yatsui, K. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

To obtain a high current-density ion beam of ~10 kA/cm? on the 
anode, the authors are developing a new type of applied-B, diode 
with real cathode. For this purpose, some pilot experiments are 
performed. To evaluate the effect of prepulse, self-magnetically in- 
sulated plasma-focus diode (PFD) with short gap (d = 5 mm) is 
used. The diode is short circuited in every shot with prepulse, 
which is in operational with relatively high impedance by eliminating 
pre-pulse. Molecules produced in a shot of PFD are evaluated and 
large quantity of ~1 x 10°’ of Hs are found to be released from 
the anode. Characteristics of conventional B, diode is investigated 
and highly bright ion beam is produced with good reproduceability. 
A strong magnetic field coil strengthened by Kevlar filament has 
been developed for the new type of B, diode, maximum field of 35 
T, B, field of 5 T becomes possible to obtain without destruction. 


31363 (DOE/ER/54160—1-Vol.2, pp. 853-858) Characteristics 
of ion beam and anode plasma in “Point Pinch Diode”. Masug- 
ata, K. (Nagaoka Univ. of Tech., Niigata (Japan)); Yatsui, K.; 
Tazima, T. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 


beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 





Diagnostics and evaluation have been carried out on an ion 
beam and anode plasma in “Point Pinch Diode.” Mass spectra of 
ion beam measured by Thomson-parabola spectrometer have 
shown that the main component are (1) proton and H2*, (2) highly 
ionized carbon and oxygen ions, and (3) singly ionized C, O and 
molecules such as CO2*, OH*, OH2*. X-ray and particle pinhole 
images have shown the size of the electron beam on the plasma 
to be less than ~0.5 mm in diameter, in which fine structures are 
found with size less than 0.05 mm. A K, satelite line of Al V is ob- 


served with crystal spectrograph, which indicates the existence of 
Al* in the plasma. 


31364 (DOE/ER/54160—1-Vol.2, pp. 859-864) Point focusing 
of intense ion beam by spherical “plasma focus diode”. Jiang, 
W. (Nagaoka Univ. of Technology (Japan)); Sakagami, T.; Masug- 
ata, K.; Yatsui, K. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Three-dimensional focusing of intense ion-beam has been ob- 
tained by using spherical “plasma focus diode.” Experimental data 
have shown that ion beam was focused into a small cylindrical vol- 
ume with ~0.5 mm in diameter and ~2.5 mm in length, where the 
ion-beam current density and the power density is estimated to be 
~680 kA/em* and ~0.54 TWiem?. 


31365 (DOE/ER/54160—1-Vol.2, pp: 865-870) Characteristics 
of the intense ion beams generated with the Point Pinch 
Diode. Sato, M. (Himeji Institute of Technology (Japan)); Tazima, 
T. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The characteristics of the intense ion beams generated with the 
Point Pinch Diode which consisted of a semispherical mesh cath- 
ode and a flat anode were investigated. From the experimental 
results, it was verified that the ion beam was divergently extracted, 
but the current density of the ion beam was high around a diode 
axis. Due to this divergence, the current density of the ion beam 
decreased from several tens of kilo-amperes per square centime- 
ters in the diode to 10-30 A/cm? on a diode axis at 190 mm from 
the top of the cathode. From the time of flight method, it was made 
clear that the metallic ions (e.g., Cu®+) were contained in the ion 
beam as equally as the protons. Here the acceleration voltage for 
these ions was 350 kV. 


31366 (DOE/ER/54160—1-Vol.2, pp. 871-877) Experimental 
study of the pinch-beam diode with thin, unbacked foil an- 
odes. Stephanakis, S.J. (Naval Research Lab., Washington, DC 
(United States)); Boller, J.R.; Cooperstein, G.; Weber, B.V.; Young, 
F.C. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DES4014784. Source: OSTI; 
NTIS; INIS. 

Pinch-beam diodes are used extensively for intense electron and 
ion beam production. The large aspect ratio (diode radius/anode- 
cathode gap, R/D) diodes utilize the large electron path length (~R) 
relative to the ion path length (~D) to enhance ion production, over 
the bi-polar limit, by R/D. Pinch-reflex diodes further enhance the 
electron path length and thus the ion production efficiency by incor- 
porating thinner-than-electron-range anode foils attached to a flat 
solid anode (a few mm behind the anode foils) by a small, on-axis 
conducting stalk. In this work, a new “backless” anode is studied in 
which the thin foil is held to the anode potential only along its cir- 
cumference with the region behind it totally void. In this case, the 
self-pinching electrons are allowed to reflex between the real cath- 
ode and a self-formed virtual cathode behind the anode foil until 
either the virtual cathode dissipates or the electrons lose their en- 
ergy in the foil. This diode has two potential advantages over 
conventional pinch-beam or pinch-reflex diodes. The ion production 
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efficiency can be high even at high impedances (smaller R/D’s) and 
the anode debris caused by the dissipating electron beam is sub- 
stantially reduced. The experiments are carried out on the Gamble 
ll generator (1.3 MV, 0.85 MA, 60 ns). When thin plastic anodes 
are used, efficient (~60%) positive ion production is observed. 
Thinner foils result in earlier ion production and larger time- 
integrated total ion energies. Furthermore, totally unbacked foils are 
significantly more ion-efficient at early times than standard reflexing 
(backed) foils of the same thickness. Thin, unbacked foils produce 
more than twice the radiation compared with the same thickness 
foils backed with a low-Z material to prevent electron reflexing. The 
experimental results and their implications will be discussed. 


31367 (DOE/ER/54160-1-Vol.2, pp. 878-883) Experiments 
on generation of high power ion beam in plasme-filled diode. 
Bystritskii, V.M. (Institute of Electrophysics, Ecaterinburg (Russian 
Federation)); Kharlov, A.V.; Mesyats, G.A.; Mytnikov, A.V.; Sinebr- 
jukhov, A.A. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

The experimental results on High Power lon Beams (HPIB) gen- 
eration in plasma-filled spherical focusing diode with self magnetic 
insulation, which was placed for a load at nanosecond accelerator 
PARUS of 0.2 TW power and 60 ns pulse duration (in matched 
load case) are given. The regimes of plasma-filled diode operation 
and generation of ion beam were investigated. For optimal time de- 
lay between the plasma guns pulse and accelerator firing the 
stable operation in the plasma opening switch mode with power 
enhancement factor of 2.3 and efficiency of ion beam generation of 
20-25% was obtained. The maximal value of the ion current den- 
sity in the local plane was reached 15 kA/cm?. 


31368 (DOE/ER/54160-1-Vol.2, pp. 890-896) Fast magnetic 
field penetration into an intense neutralized ion beam. Armale, 
R. (Univ. of California, Irvine, CA (United States)); Rostoker, N. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Experiments involving propagation of neutralized ion beams 
across a magnetic field indicate a magnetic field penetration time 
determined by the Hall resistivity rather than the Spitzer or Peder- 
sen resistivity. In magnetohydrodynamics the Hall current is 
negligible because electrons and ions drift together in response to 
an electric field perpendicular to the magnetic field. For a propagat- 
ing neutralized ion beam, the ion orbits are completely different 
from the electron orbits and the Hall current must be considered. 
There would be no effect unless there is a component of magnetic 
field normal to the surface which would usually be absent for a 
good conductor. It is necessary to consider electron inertia and the 
consequent penetration of the normal component to a depth c/w. 
In addition it is essential to consider a component of magnetic field 
parallel to the velocity of the beam which may be initially absent, 
but is generated by the Hall effect. The penetration time is deter- 
mined by whistler waves rather than diffusion. 


31369 (DOE/ER/54160-1-Vol.2, pp. 927-932) lon beam 
modeling using ARGUS. Petillo, J.J. (Science Applications Inter- 
national Corp., McLean, VA (United States)); Mondelli, A.A.; 
Mankofsky, A.; Chang, C.L. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Over the past several years, the ARGUS code has been used to 
simulate a variety of ion beam phenomena. ARGUS is a general 
purpose three-dimensional simulation code. It can handle fields- 
only electromagnetic and electrostatic simulations, as well as 
electrostatic (steady-state and time-dependent) and electromag- 
netic time-dependent particle-in-cell (PIC) simulations. In the 
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fields-only electromagnetic regime, ARGUS can be run in the time 
domain as well as the frequency domain (eigenmodes). The 
steady-state electrostatic PIC model is essentially a _ three- 
dimensional gun code. This paper will present results of using the 
steady-state PIC module in ARGUS to model two related ion beam 
devices that use electrostatic quadrupole fields to focus and accel- 
erate an H~ ion beam. The results of simulations of Lawrence 
Berkeley Laboratory's (LBL) Constant-Current Variable-Voltage 
(CCVV) H- accelerator will be presented first. For this device, AR- 
GUS has been used to simulate electron trapping and H~ stripping 
between the ion source and the CCVV accelerator, acceleration 
and transport through the CCVV modular electrostatic, discrete 
quadrupole sections. The second device is a helical electrostatic 
quadrupole used for low-energy beam transport in the SSC. 


31370 (DOE/ER/54160-1-Vol.2, pp. 933-938) ESQ focusing 
for an intense, high-brightness H~ beam: Emittance growth 
and its remedy. Guharay, S.K. (Univ. of Maryland, College Park, 
MD (United States)); Allen, C.K.; Reiser, M. Maryland Univ., Col- 
lege Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

A simple, novel electrostatic quadrupole (ESQ) lens system has 
been developed to transport and focus an intense, high-brightness 
(normalized beam brightness ~ 10'' A/m*® rad*) H~ beam. The 
physics of emittance growth in the ESQ transport system is studied 
in detail by computer simulation of beam dynamics, when the influ- 
ence of various factors, e.g., input beam parameters, aberrations, 
misalignments, etc. has been examined. Possible methods to con- 
trol the emittance growth have been suggested. 


31371 (DOE/ER/54160—1-Vol.2, pp. 939-944) ORION Project: 
Acceleration of cluster ions and highly charged biomolecules 
from 10 MeV to 1 GeV. Dellia-Negra, S. (Institut de Physique Nu- 
cleaire (France)); Le Beyec, Y.; Brunelle, A.; Gardes, D.; Waast, 


B.; Parilis, E.; Hakansson, P.; Sundquist, B.U.R. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 


ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

Cluster ions-projectiles have been revealed to be very efficient to 
drive energy or momentum on a solid surface. The impact of mas- 
sive cluster is able to produce high energy density on a narrow 
area. Astonishing non linear effect has been observed in the yield 
of secondary ions emission desorbed from a surface bombarded 
by molecular or cluster ions. The ORION project consists in accel- 
erating with the Orsay Tandem, cluster ions and in a further step, 
charged biomolecules, in order to investigate these processes in a 
velocity range which correspond to their maximum of efficiency (a 
few keV per mass unit). This paper presents preliminary attempts 
and first results in creating Cg and C79 molecular ion beams using 
the Orsay Tandem accelerating structure. 


31372 (DOE/ER/54160-1-Vol.2, pp. 1009-1014) Theoretical 
evaluation of the angular spread of the electron beam gener- 
ated in a guiding magnetic field. Ryutov, D.D. (Budker Institute 
of Nuclear Physics, Novosibirsk (Russian Federation)). Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 
Electron beams generated in high-current diodes with a guiding 
magnetic field are of interest for a number of applications and, in 
particular, for plasma heating in solenoids, for microwave genera- 
tion, and for further acceleration in inductive linacs. The paper 
considers possible sources of a finite angular spread of the beam 
for the case when electron gyroradius is much smaller than all the 
characteristic dimensions of the diode. Under such conditions, 
there are three major sources of the beam angular spread (besides 
the scattering in the anode foil, if such a foil is present): (i) non- 
adiabatic effects near the cathode surface, especially if there is 
some ripple on the emitting surface; (ii) non-adiabatic effects near 
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the anode foil (if it is present); (iii) a possible presence of irregular 
electric and magnetic fields produced by beamlets emitted by mi- 
crospikes at the cathode surface. Efficient analytic formulas are 
presented that allow to evaluate the resulting beam angular spread 
both for purely electron and bipolar flows. 


31373 (DOE/ER/54160—1-Vol.2, pp. 1021- 
1026) Bremsstrahlung production by microsecond E-beam 
from thin foll in a mirror trap. Filippov, V.V. (Budker Institute of 
Nuclear Physics, Novosibirsk (Russian Federation)); Koidan, V.S.; 
Lebedev, S.V.; Melnikov, P.I.; Shcheglov, M.A.; Voropaev, S.G. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Experiments on a microsecond E-beam (1 MV, 50 kA, 60 kJ) in- 
teraction with a bremsstrahlung converter are described. A thin foil 
placed between strong magnetic mirrors is used as a target. Multi- 
ple passage of the electrons through the thin foil increase 
bremsstrahlung yield in the low-energy (<50 keV) range of spec- 
trum. Testing of the suggested converter has been carried out. The 
effect of oscillating electrons on the microsecond diode operation is 
discussed. It is found that the target with thickness equal to 0.05 of 
the mean range absorbes the beam practically totally. The time- 
resolved measurements of X-ray emission uniformity are also 
presented. 


31374 (DOE/ER/54160-1-Vol.2, pp. 1043-1048) Electric field 
strength measurements in a megavolt vacuum diode using 
laser induced fluorescence of an atomic beam. Knyazev, B.A. 
(Novosibirsk State Univ. (Russian Federation)); Chikunov, V.V.; 
Melnikov, P.I. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

A combined technique of an atomic beam probing and laser- 
induced fluorescence spectroscopy (LIFABS) is applied for 
measuring of local electric field in a 1 MV, 100 kJ, 4 usec electron 
diode. Laser-produced lithium beam is stepwise excited by two res- 
onant wide-band laser beams. Stark-splitted spontaneous emission 
from n=4 level is detected with a polychromator. Time dependence 
of the electric field was inferred from splitting of the 460.3 nm 
lithium line. The electric field strength F grows during a pulse from 
160 to 260 kV/cm in the center of a 6 cm gap. By comparing cal- 
culated and experimental F-values, expansion of the emission 
boundaries of the cathode and anode plasmas was reconstructed. 


31375 (DOE/ER/54160-1-Vol.2, pp. 1081-1086) Electron 
beam diodes using ferroelectric cathodes. Ivers, J.D. (Cornell 
Univ., Ithaca, NY (United States)); Schaechter, L.; Nation, J.A.; 
Kerslick, G.S. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

A new high current density electron source is investigated. The 
source consists of a polarized ceramic disk with aluminum elec- 
trodes coated on both faces. The front electrode is etched in a 
periodic grid to expose the ceramic beneath. A rapid change in the 
polarization state of the ceramic results in the emission of a high 
density electron cloud into a 1 to 10mm diode gap. The anode po- 
tential is maintained by a charged transmission line. Some of the 
emitted electrons traverse the gap and an electron current flows. 
The emitted electron current has been measured as a function of 
the gap spacing and the anode potential. Current densities in ex- 
cess of 70 A/cm? have been measured. The current is found to 
vary linearly with the anode voltage for gaps < 10 mm, and 
exceeds the Child-Langmuir current by at least two orders of mag- 
nitude. The experimental data will be compared with predictions 
from a model based on the emission of a cloud of electrons from 
the ferroelectric which in turn reflex in the diode gap. 





31376 (DOE/ER/54160—1-Vol.2, pp. 1087-1092) The NSWC 
microchannel! electron source program. Boulais, K.A. (Naval 
Surface Warfare Center, Silver Spring, MD (United States)); Choe, 
J.Y.; Chun, S.T.; Krall, A.; Irwin, K.; Saddow, S.E.; Rhee, M.J. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The microchannel electron source is currently being developed 
at the Naval Surface Warfare Center for cold cathode applications 
which require high repetition rates and short pulse widths. It is 
based on microchannel plate principles which, in general, allow for 
fast response times. However, the microchannel plate is generally 
limited to output currents of less than 10-* A/cm*. The authors 
describe a method to increase the output current from a mi- 
crochannel device by several orders of magnitude. Their analysis 
has shown that one can obtain channel current densities of order 1 
A/cm? by constructing the device from a crystalline bulk semicon- 
ductor. Carrying the analysis further suggests that current densities 
can be increased by another order of magnitude by incorporating 
an appropriate electron injection scheme. Important analytical 
results, as well as the present status for the fabrication of a proof- 
of-principle device, are discussed. 


31377 (DOE/ER/54160—1-Vol.2, pp. 1105-1110) Formation of 
intense convergent particle beams in a gas-discharge-plasma- 
emitter diode. Gavrilov, N.V.; Kreindel, Yu.E.; Mesyats, G.A.; 
Shubin, O.A. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

Using a low-pressure arc with a shielded cathode spot, an emit- 
ter of electrons and gas ions has been developed. It provides an 
emission current density of electrons and gas ions of up to 1 A/ 
cm* and 0.02 A/cm?, respectively, and operates in the pulse- 
repetitive mode with a repetition rate of up to 50 s~' and a pulse 
duration of 1 ms. Converging in a beam plasma-filled drift space 
the electron and ion beams with a current density compression fac- 
tor of more than 10 are produced in a spherical diode with a large 
plasma emission area and a distance between the beam-forming 
multiaperture electrodes (12 mm) being much less than the elec- 
trode curvature radius (250 mm). The electron beam with energy of 
20 keV and current of 40 A has the power density over 10° W/cm? 
in the crossover, the beam energy density exceeding 75 J/cm? per 
pulse. The current density of 20-keV nitrogen ions is over 0.15 A/ 
cm*. The electron source designed for technological purposes, 
which offers a peak power of up to 1 MW over a beam cross- 
section of several cm* and average power up to 20 kW in the 
pulse-repetitive mode has been developed on the basis of the 
above mentioned principles. 


31378 (DOE/ER/54160—1-Vol.2, pp. 1111-1116) Formation 
and transportation of a microsecond high-current electron 
beam in a plasma-anode gun. Kreindel, M.Yu. (Institute of Elec- 
trophysics, Ekaterinburg (Russian Federation)); Litvinov, E.A.; 
Ozur, G.E.; Proskurovsky, D.I. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. iniernational con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

As an extension to an earlier work, some features of the genera- 
tion of a low-energy, high-current, electron beam in a 
plasma-anode gun placed in an external guide magnetic field have 
been investigated. The nonstationary stage of current extraction 
where the characteristic time required for an ion to pass through 
the double layer is analyzed. The dynamics of relaxation of the 
beam energy in its transportation through the anode plasma toward 
the collector has been investigated. 


31379 (DOE/ER/54160—1-Vol.2, pp. 1141-1146) Beam gener- 
ation with the 4-MV RLA injector and acceleration through the 
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ET-2 post-accelerating cavity. Mazarakis, M.G. (Sandia National 
Labs., Albuquerque, NM (United States)); Smith, D.L.; Poukey, 
J.W.; Skogmo, P.J.; Bennett, L.F.; George, M.; Olson, W.R.; 
Harden, M.J.; Turman, B.N.; Moya, S.A. Maryland Univ., College 
Park, MD (United States). [1993]. DOE Contract AC04-76DP00789. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The authors report experiments evaluating the beam generation 
by the new 4-MV RLA injector and the subsequent beam transport 
and acceleration through the ET-2 post-accelerating cavity. Beams 
of 15 to 20 kA current were produced and successfully accelerated 
through the ET-2 gap. The produced beam has a Gaussian current 
density distribution and a radius of 5 mm. The beam profile and 
radius remain the same through acceleration, and the beam trans- 
port efficiency through the gap is 100%. Measurement results are 
presented and compared with simulation. 


31380 (DOE/ER/54160—1-Vol.2, pp. 1153-1158) The physics 
of “vacuum” breakdown. Schwirzke, F. (Naval Postgraduate 
School, Monterey, CA (United States)); Hallal, M.P. Jr.; Maruyama, 
X.K. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The initial plasma formation on the surface of a cathode of a 
vacuum diode, vacuum arc, and many other discharges is highly 
non-uniform. Micron-sized cathode spots form within nanoseconds. 
Despite the fundamental importance of cathode spots for the 
breakdown process, their structure, and the source of the required 
high energy density were not well understood. When an increasing 
voltage is applied, enhanced field emission of electrons begins 
from a growing number of small spots or whiskers. This and the 
impact of ions stimulate desorption of weakly bound adsorbates 
from the surface of a whisker. The cross section for ionization of 
the neutrals has a maximum for ~ 100 eV electrons. As the diode 
voltage increases, the 100 V equipotential surface which moves to- 
wards the cathode is met by the desorbed neutrals moving away 
from the cathode. These two regions proceed from no overlap to a 
significant amount of overlap on a nanosecond time scale. This 
results in the sharp risetime for the onset of ionization. lons pro- 
duced in the ionization region, a few um from the electron emitting 
spot are accelerated back. This bombardment with ~ 100 eV ions 
leads to surface heating of the spot. Since the ion energy is de- 
posited only within a few atomic layers at a time, the onset of 
breakdown by this mechanism requires much less current than the 
joule heating mechanism. lon surface heating is initially orders of 
magnitude larger than joule heating. As more ions are produced, a 
positive space charge layer forms which enhances the electric field 
and thus strongly enhances the field emitted electron current. The 
localized build-up of plasma above the electron emitting spot then 
naturally leads to pressure and electric field distributions which ig- 
nite unipolar arcs. The high current density of the unipolar are and 
the associated surface heating by ions provide the “explosive” for- 
mation of a cathode spot plasma. 


31381 (DOE/ER/54160—1-Vol.2, pp. 1159-1164) Simulations 
of a plasme-filled pinched electron beam diode. Swanekamp, 
S.B. (Naval Research Lab., Washington, DC (United States)); 
Grossmann, J.M.; Ottinger, P.F.; Stephanakis, S.J.; Weber, B.V.; 
Kellogg, J.C.; Cooperstein, G. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Plasma-filled diode (PFD) experiments on the Gamble I! pulsed- 
power generator show three phases of PFD behavior: A low 
impedance phase followed by a phase of rapidly growing 
impedance which culminates in a vacuum impedance phase. One- 
dimensional (1-D) and two dimensional (2-D) simulations of the low 
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impedance phase and the transition to high impedance in the PFD 
have been performed which show good agreement with the electri- 
cal measurements. The 1-D simulations show the formation of 
multiple virtual cathodes in the diode along with the trapping and 
heating of the emitted electrons during the low impedance phase. 
Similar behavior is also observed in the 2D PFD simulations during 
the low-impedance phase. In the 1-D simulations, the low 
impedance phase ends when the position of the virtual cathode ex- 
ceeds the anode-cathode gap size. This is accompanied by a 
growing bipolar sheath which is responsible for the rapid voltage 
growth observed in the 1-D simulations. In the 2-D simulations, the 
low impedance phase seems to end when the diode current ex- 
ceeds critical current. The transition to high impedance occurs as 
the electron flow becomes strongly pinched. 


31382 (DOE/ER/54160-1-Vol.2, pp. 1165-1169) One- 
dimensional numerical simulation of plasma filled planar 
diode. Giazyring, |.V. (institute of Technical Physics, Chelyabinsk 
(Russian Federation)); Diyankov, V.S.; Kondrat'ev, A.A.; Kormil- 
itsin, A.l.; Yalovets, A.P. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, fon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The plasma filled diode is used on pulsed accelerator |GUR-3. 
The surface dielectric breakdown using the energy of prepulse is 
the source of plasma in this case. The plasma erosion has been 
studied using 1-D electrostatic particle-fluid hybrid code. Code 
results are compared with the experimental impedance measure- 
ments. 
31383 


(DOE/ER/54160-1-Vol.2, pp. 1170-1175) Nonlinear 


dynamics in a reflex diode. Litz, M.S. (Harry Diamond Labs., 
Adelphi, MD (United States)); Golden, J. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 


ume 2, lon beams, electron beams, diagnostics. 
Number DE94014784. Source: OSTI; NTIS; INIS. 

Potentials in high current reflexing electron diodes such as virca- 
tors are dominated by space charge effects, and are rapidly time 
varying and nonlinear because of the oscillating virtual cathode 
and strong particle bunching. Previous experiments showed the 
stochastic character of the oscillating electromagnetic fields. The 
dynamical behavior of this type of device is studied with the 2 di- 
mensional electromagnetic code MAGIC and with a simplified 1 
dimensional nonlinear analytic model. Computed particle trajectory 
phase space plots show several classes of electron trajectories. 
The 1 dimensional nonlinear model generates a similar set. The 
calculations show that the stochastic behavior of the electromag- 
netic fields in both frequency and time are similar to the 
experimental observations. These models are used to investigate 
the dependence of spectral bandwidth and the RF fluctuations on 
the macroscopic system parameters. 


31384 (DOE/ER/54160—1-Vol.2, pp. 1176-1181) Post acceler- 
ation of a pseudospark-produced high-brightness electron 
beam. Ding, B.N. (Univ. of Maryland, College Park, MD (United 
States)); Rhee, M.J. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Preliminary results are presented of post-acceleration experiment 
of a pseudospark-produced high-brightness electron beam. The 
electron beam that is propagating in a low pressure gas is acceler- 
ated by a simple induction linac system. Time-resolved energy 
spectrum is constructed for the electron beam. The resultant spec- 
trum reveals that the instantaneous beam energy is approximately 


equal to the sum of the cathode voltage and the induction-linac ac- 
celerating voltage. 


31385 (DOE/ER/54160-1-Vol.2, pp. 1182-1187) Time- 
resolved beam energy measurement of short electron beam 
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bunches with a longitudinal velocity tilt. Wang, D.X. (Univ. of 
Maryland, College Park, MD (United States)); Wang, J.G.; Reiser, 
M. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Both electrostatic retarding and deflecting energy analyzers have 
been employed to measure the time-resolved beam energy of short 
(30 to 50 ns pulse duration) and space-charge dominated (40 mA 
and 2.5 keV) electron bunches with longitudinal momentum tilts. 
The time resolutions are better than a half nanosecond. The en- 
ergy resolutions are better than 0.3% for the retarding analyzer 
and 2.5% for the deflecting analyzer. In this paper basic operating 
principles are briefly described. Several experimental results are 
presented. Calibrations and measured energy width are given. Fi- 
nally the performances of both devices will be summarized. 


31386 (DOE/ER/54160—1-Vol.2, pp. 1233-1238) Intense elec- 
tron beam radius-tailoring experiment for propagation studies. 
Weidman, DJ. (Univ. of Maryland, College Park, MD (United 
States)); Rhee, MwJ.; Miller, J.D.; Schneider, R.F.; Stark, R.A.; 
Nguyen, K.T. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OST}; NTIS; INIS. 

The authors have generated a “radius-tailored” electron beam, a 
beam that is tapered with a larger head and a smaller tail, using a 
Fast rise-time magnetic Focusing Coil (FFC) around a vacuum drift 
tube placed downstream of the electron beam diode. The electron 
beam is injected during the rise time of the FFC magnetic field so 
that the beam head expands, while the beam body and tail are 
confined by the axial magnetic field of the FFC. The electron beam 
for this experiment is 1.7 MeV, 1 kA, and 13 ns flattop. Time- 
resolved beam radius measurements, from a scintillator viewed by 
a streak camera, indicate the beam radius as a function of time. In- 
tense relativistic electron beams propagating through a gas exhibit 
the resistive hose instability. The growth rate of the hose instability 
can be reduced by “tailoring” the beam radius from a large head to 
a small tail. The next step of the experiment would be to study the 
propagation characteristics of the radius-tailored beam in neutral 
gas. This beam could be injected into a gas-filled drift tube to com- 
pare the propagation characteristics to those of an untailored 
beam. Diagnostics could include B probes to measure the beam 
centroid and an open-shutter camera. 


31387 (DOE/ER/54160-1-Vol.2, pp. 1239-1244) Theory of 
wakefield and J x B drift effects of a relativistic electron beam 
propagating in a plasma. Uhm, H.S. (Naval Surface Warfare 
Center, Silver Spring, MD (United States)). Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 2, lon beams, electron beams, diagnostics. 713p. Order 
Number DE94014784. Source: OSTI; NTIS; INIS. 

A theoretical description of the wakefield effects is presented for 
a relativistic electron beam propagating through a tenuous back- 
ground plasma. A particle simulation study of the wakefield effects 
is also carried out by two-dimensional particle-in-cell codes and the 
simulation results are compared with the theoretical predictions. 
The simulation data agree remarkably well with the theoretical val- 
ues. J x B drift motion of a relativistic electron beam propagating 
through an ion channel is also investigated. Due to finite beam size 
and due to the accelerator and beam head location, location of the 
maximum deflection point propagates from the accelerator nozzle 
to the beam head. At the maximum deflection point, the perpendic- 
ular velocity of the electron beam segment does not match to the 
drifting velocity of the ion channel, causing a disruption of the 
beam propagation through the ion channel. 


31388 (DOE/ER/54160-1-Vol.2, pp. 1245-1250) Relativistic 
electron beam propagation in high pressure gaseous media. 
Antoniades, J.A. (Naval Research Lab., Washington, DC (United 





States)); Myers, M.C.; Murphy, D.P.; Hubbard, R.F.; Fernsler, R.F.; 
Pechacek, R.E.; Santos, J.; Meger, R.A.; Peyser, T.A. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

Intense relativistic electron beam (IREB) propagation is intrinsi- 
cally unstable in high pressure gaseous media. The dominant 
instability is the resistive hose. The growth rate of the hose is re- 
duced by beam conditioning which incorporates beam emittance 
tailoring and current centroid sweep damping. In the experiments 
reported in this work the authors conditioned the SuperiBEX IREB 
using combinations of an argon filled IFR and an air filled or evac- 
uated active B, cell. The IFR cell provides the required radius 
tailoring which is converted to emittance tailoring using a titanium 
exit foil or by injection into the active Bg cell. The By, cell damps 
the beam centroid sweep due to the anharmonic restoring force 
applied by the wire’s magnetic field on a sweeping IREB. These 
conditioning cells successfully stabilized the beam for approxi- 
mately 20 betatron wavelengths (AG) and propagation lengths 
exceeding 5 m. The objective of the experiments reported here is 
to show the effect on propagation of using the conditioning cells to 
vary the beam parameters including beam emittance, beam cur- 
rent, radius tailoring, and sweep reduction. 


31389 (DOE/ER/54160—-1-Vol.2, pp. 1251-1256) Transport of 
high current, relativistic electron beams using active-wire B, 
cell techniques. Murphy, D.P. (Naval Research Lab., Washington, 
DC (United States)); Pechacek, R.E.; Myers, M.C.; Antoniades, 
J.A.; Fernsler, R.F.; Hubbard, R.F.; Meger, R.A.; Peyser, T.A.; 
Santos, J. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

The high-current, relativistic electron beam (10-20 kA, 5 MeV, 40 
ns) of the SuperiBEX accelerator is transported from its diode to an 
experimental chamber along a wire that has an extemally driven 
current flowing in the same direction as the electron beam current. 
The magnetic field from the wire current both guides the beam and 
smears out coherent radial beam oscillations. The wire cell is used 
to damp the initial radial motion to decrease the growth of the re- 
sistive hose instability in the air propagation region following the 
wire cell. Experimental parameters varied in this study include wire 
cell current (lw<l,) and cell gas pressure (full atmospheric pres- 
sure or vacuum). The effects of these parameters on the cell 
transport efficiency (lout/Ij,), beam pulse length (t,), and beam ra- 
dial profile (|,(r,t)) were measured with an array of diagnostics. The 
beam spatial profile was measured optically using Cerenkov light 
generated as it passed through a thin FEP teflon foil at the cell exit 
using an ultra-fast, 4 channel framing camera and one or more 
streak cameras. Electrical measurements included non-interceptive 
beam position monitors at the input and exit of the wire cell and a 
5-element, segmented, concentric Faraday collector which could be 
mounted to intercept the beam. The results of this experiment are 
compared with theory and numerical simulations. 


31390 (DOE/ER/54160—1-Vol.2, pp. 1257-1262) IFR transport 
experiments on the SuperlIBEX accelerator. Myers, M. (Naval 
Research Lab., Washington, DC (United States)); Antoniades, J.; 
Murphy, D.; Pechacek, R.; Hubbard, R.; Meger, R.; Peyser, T. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Conducting cells filled with neutral gas at pressures below 100 
mTorr (lon Focus Regime) provide a simple and effective method 
for the transport and conditioning of intense relativistic electron 
beams (IREBs). Experiments performed on the SuperlBEX acceler- 
ator (5 MeV, 100 kA, 40 ns FWHM) show that desired output beam 
profiles can be effectively generated through the manipulation of 
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cell geometry, gas pressure and species, and input beam emit- 
tance and current. The cells also provide some beam centering 
and sweep damping. The beam profiles are measured using a con- 
centric segmented Faraday collector (SFC), IMACON 500 streak 


camera, and a four-frame, ultra-fast, gated optical imaging system 
(GO). 


31391 (DOE/ER/54160—1-Vol.2, pp. 1263-1269) Beam profile 
diagnostics on the NRL SuperlBEX experiment. Peyser, T.A. 
(Science Applications International Corp., McLean, VA (United 
States)); Myers, M.C.; Pechacek, R.E.; Murphy, D.P.; Antoniades, 
J.A.; Meger, R.A. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Three independent and complementary diagnostics have been 
developed to measure the time-dependence of the beam half- 
current radius produced by the 5 MeV, 100 kA SuperlBEX electron 
accelerator at the Naval Research Lab. A novel five-element seg- 
mented concentric Faraday collector has been built which gives the 
beam half-current radius with nsec time resolution. Two optical 
streak cameras and an ultra-fast optical framing camera have been 
used to give time-resolved measurements of the beam radius from 
Cerenkov emission produced by thin Teflon or quartz foils placed in 
the beam path. 


31392 (DOE/ER/54160—1-Vol.2, pp. 1270-1275) Asymptotic 
and nonlinear evolution of the electron-hose instability of a 
REB propagating in the ion-focused regime. Lampe, M. (Naval 
Research Lab., Washington, DC (United States)); Joyce, G.; 
Slinker, S.P.; Whittum, D.H. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

If a relativistic electron beam is propagated in an ion-focused 
regime (IFR) channel which is surrounded by a broad region of 
lower density plasma, a hose instability can occur, due to interac- 
tion between the beam and plasma electrons far outside the beam. 
The authors have calculated linearized dispersion relations and as- 
ymptotic growth, and performed particle simulations which reveal 
the nonlinear behavior. Three cases are considered: (1) Beam in a 
broad uniform underdense plasma (no localized channel). The in- 
stability is absolute, rapidly growing, and in typical cases of interest 
is not stabilized nonlinearly until the beam is disrupted. (2) Beam in 
a flat-topped channel of density n., surrounded by uniform plasma 
at lower density np. The instability is absolute, but the growth rate 
is reduced. Stabilization due to phase mixing occurs when the 
beam leaves the channel. (3) Beam in a rounded channel of 
density n¢(r), surrounded by uniform plasma. The instability is con- 
vective, and the growth rate is small by order np/n_(0). 


31393 (DOE/ER/54160-1-Vol.2, pp. 1276-1281) Theory and 
simulation of the resistive hose instability in relativistic elec- 
tron beams. Fernsler, R.F. (Naval Research Lab., Washington, DC 
(United States)); Slinker, S.P.; Hubbard, R.F.; Lampe, M. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

The resistive hose instability typically disrupts intense, relativistic 
electron beams after a few betatron wavelengths in dense gas. 
Propagating a beam tens of betatron wavelengths or more is there- 
fore challenging. This paper presents analytic theory and numerical 
simulations indicating that careful beam conditioning can achieve 
that goal. 


31394 (DOE/ER/54160-1-Vol.2, pp. 1282-1287) Electron 
beam propagation in the ion-focused and resistive regimes. 
Hubbard, R.F. (Naval Research Lab., Washington, DC (United 
States)); Lampe, M.; Fernsler, R.; Slinker, S.P. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. 
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international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 
Pinched propagation of intense relativistic electron beams occurs 
in several distinct pressure regimes. In low density gases (~ 1-100 
mtorr), the beam propagates in the ion-focused regime (IFR). The 
beam ionizes the neutral gas, and plasma electrons are ejected, 
leaving behind a positive ion column which pinches the beam elec- 
trostatically. At gas densities near 1 atm, the beam-generated 
plasma is resistive and the pinch effect is provided by the seflf- 
magnetic field of the beam. Beam transport experiments in both 
regimes have been performed on the Advanced Test Accelerator 
(ATA) at Lawrence Livermore National Lab. and on SuperlBEX at 
the Naval Research Lab. IFR methods have been employed in both 
experiments to transport the beam prior to injection into the air and 
to introduce a head-to-tail taper in the beam radius. IFR simulations 
have shown how the resulting beam radius and emittance profiles 
are influenced by gas density, chamber dimensions and entrance 
and exit foils. Beam propagation in dense gas is subject to disrup- 
tion by the resistive hose instability. However, both experiments 
and simulations have shown that the emittance variation introduced 
by IFR transport can substantially reduce the growth of the hose 
instability. Both experiments have also propagated beams in 
reduced-density channels. Simulations predict that the channel may 
in some cases produce a moderate stabilizing and tracking effect 
arising from plasma currents flowing at the edge of the channel. 


31395 (DOE/ER/54160-—1-Vol.2, pp. 1288-1293) Conditions 
for stable operation in a helical quadrupole focusing accelera- 
tor. Tang, C.M. (Naval Research Lab., Washington, DC (United 
States)); Krall, J. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 


DE94014784. Source: OSTI; NTIS; INIS. 
A number of high-current accelerator designs utilize strong fo- 


cusing in the form of helical quadrupole and axial guide fields. 
Operation in certain parameter regimes can cause electromagnetic 
instabilities. The authors find that the electron beam centroid can 
be (i) orbit unstable, independent of the waveguide modes, (ii) 
three-wave unstable or (iii) fully stable. Analytic expressions for the 
various stability conditions are obtained in the limit of zero beam 


current. The stability conditions are verified via particle simulation 
in each regime. 


31396 (DOE/ER/54160-1-Vol.2, pp. 1294-1299) A high-order 
moment simulation model. Tsang, K.T. (Science Applications In- 
ternational Corp., McLean, VA (United States)); Kostas, C.; 
Chernin, D.P.; Petillo, J.J.; Mondelli, A. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 2, lon beams, electron beams, diagnostics. 713p. Order 
Number DE94014784. Source: OSTI; NTIS; INIS. 

The authors consider a high-current beam transport system in 
which the particle motion in the two transverse directions (x and y) 
are coupled. Chernin has studied the beam envelope, with linear 
transverse spatial dependence of magnetic field, for a monoener- 
getic particle beam. The authors are interested in a beam which is 
distributed in energy, and a transport system with nonlinear trans- 
verse dependence of the magnetic field. For this type of system 
the spatial coordinate (z) along the beam motion can no longer be 
equivalenced to the time variable; faster particles will overtake the 
slower particles as time evolves. Relativistically covariant moment 
equations are presented for modelling beam transport, based on 
the work of Newcomb and Amendt and Weitzner. The beam is de- 
scribed by a set of partial differential moment equations, instead of 
a set of ordinary differential envelope equations. (This aspect of 
the authors approach distinguishes it from the work of Chernin and 
of Channell and coworkers). The code formalism is based on 
transverse averages of the moment equations obtained from the 
relativistic Viasov equation. The spatial coordinate along the beam 
motion is discretized. (The theory by Channel et al. uses moment 
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equations to model a three-dimensional beam bunch. For long 
bunches, however, it is impractical to carry high enough longitudi- 
nal moments to model the oscillations within the bunch.) The 
moment equations are closed by setting higher order correlation 
functions to zero. A non-linear space charge model, similar to the 
one used in the BEDLAM code, has been developed. The formal- 
ism for the code as well as results of the model are presented. 
Comparisons are made between simulations keeping up to second, 
third and fourth order correlations. 


31397 (DOE/ER/54160—1-Vol.2, pp. 1300-1305) Refined defi- 
nition of the beam brightness as the arithmetic mean of the 
distribution function. Myers, T.J. (Univ. of Maryland, College 
Park, MD (United States)); Boulais, K.A.; Rhee, M.J. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

Using the refined definition, the beam brightness is evaluated for 
a few double-beam systems that are formed by two identical spa- 
tial distributions with Maxwellian beam. The resultant brightness 
are expressed in terms of the displacement distance between the 
two beams. It is found that the expressions are weakly dependent 
on the geometry of the individual beams and may be approximated 
by a piece-wise linear function. 


31398 (DOE/ER/54160-1-Vol.2, pp. 1306-1311) Electron 
beam transport. Rudjak, Yu.V. (Moscow Radiotechnical Institute 
(Russian Federation)); Viadyko, V.B. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.2: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The electron beam transport in ion channel has been investi- 
gated. The influence of the external longitudinal magnetic field and 
self beam magnetic field on the charge neutralization process was 
defined. Beam head erosion under channel is curved or the avail- 
ability of transverse external magnetic field was numerically 
simulated. The numerical investigation of the ion-hose instability 
was performed. The conditions, when as a result of ion-hose insta- 
bility development may be coming out of the channel by beam tail, 
were founded. It was shown, that supplementary creation of 
plasma by electron beam and ions did not lead to the reduction of 
ion-hose instability. Sufficient slowing down of ion-hose instability 
development could be achieved if betatron length increased to im- 
pulse tail. In the case of a weak initial nonsymmetrical perturbation, 
sausage instability was investigated. Numerical simulation showed 
that this instability could lead to beam radius increasing in order. 
The electron beam guiding by low conductive plasma channel was 
considered. The attractive force of beam to this channel under 
nonsymmetrical injection was defined analytically. 


31399 (DOE/ER/54160-1-Vol.2, pp. 1312-1317) Generation 
and characteristics of high power long pulse electron beam 
(propagation in vacuum within different pressure). Alexeev, G.I. 
(Moscow Radiotechnical Institute (Russian Federation)); Bishaev, 
A.M.; Golubev, A.A.; Gudovich, V.A.; Kadimov, A.H.; Klenov, G.L.; 
Larionov, V.P.; Radkevich, O.I.; Shterbina, O.V. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

For investigation of propagation dynamic of high power long 
pulse (0.3-1 ms) electron beam in vacuum within pressure 5*10- 
+ 10 Torr two experimental installations were constructed: (1) 
Electron energy - 300 keV, current 30-100 A, pulse 0.35 ms long; 
(2) Electron energy 500-600 keV, current 30 + 200 A, pulse 1 ms 
long. Two different macroinstabilities of the beam have been ob- 
served. One of them had frequences up to 10 MHz within pressure 
5*10-4 = 1 Torr. Second had frequencies several kilohertz within 
pressure 5*10-4-10—" Torr. When pressure was 5*10-5 = 5*10-4 
Torr monotonous increasing of beam diameter along transport way 
was observed depending on beam microinstability. 





31400 (DOE/ER/54160-1-Vol.2, pp. 1328-1333) Long pulse 
electron beam propagation. Smith, J.R. (Sandia National Labs., 
Albuquerque, NM (United States)); Miller, R.B.; Shokair, I.R.; 
Struve, K.W.; Werner, P.W.; Hogeland, S.; Kiekel, P.; Molina, |.; 
Turman, B.N. Maryland Univ., College Park, MD (United States). 
[1993]. DOE Contract ACO04-76DP00789. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

Propagation of a 1 us electron beam over a distance of 90 m 
has been investigated in the EPOCH Laboratory at Sandia Na- 
tional Labs. The mode of propagation is lon Focused Regime (IFR) 
transport. The plasma channel, which is required for IFR transport, 
is obtained by photoionization of trimethylamine gas with a krypton- 
fluoride laser. Beam voltage is 2.5 MV, and beam current is 1.1 
kA. Propagation efficiencies better than 90% have been recorded. 
The ion hose instability is a key issue concerning long-pulse beam 
propagation. In previous work, growth of transverse beam oscilla- 
tions (due to the ion hose instability) and moderate damping (due 
to phase-mixing) were measured in the first 6 m of beam propaga- 
tion. Detailed displacement measurements in this region were used 
to determine the ion hose growth rate. Damping of beam oscilla- 
tions is accompanied by an increase in beam radius as measured 
from head-to-tail. This report describes extension of the previous 
work on ion hose in two areas: Beam radius and beam displace- 
ment. A method which successfully reduced ion hose growth is 
also presented. 


31401  (DOE/ER/54160-1-Vol.2, pp. 1337-1342) Fast H-alpha 


line broadening during the 100 ns REB injection into a 
plasma. Kolacek, K. (institute of Plasma Physics, Prague (Czech 
Republic)); Ripa, M.; Ullschmied, J.; Jungwirth, K.; Sunka, P. Mary- 
land Univ., College Park, MD (United States). [1993]. Grant 14303. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 


In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Profiles of the Ha line emitted from the hot electron plasma 
Te>>T, during the 100 ns REB injection resemble the Gaussian 
ones from neutrals with a temperature T,(t) ~ T\(t) ~ Tea(t) rapidly 
growing up to 30 eV. Combination of Doppler and Stark effects of 
the intense ion sound waves - remnants of the burned out Lang- 
muir cavitons - is suggested for plausible explanation of this fast 
Ha line broadening. Reliability of the basic ideas of strong Lang- 
muir turbulence for description of REB-plasma systems is thus 
indirectly supported, too. 


31402 (DOE/ER/54160-1-Vol.2, pp. 1343-1348) The beam 
current diagnosing in large area diodes. Debao Huang (institute 
of Atomic Energy, Beijing (China)); Weiyi Ma; Xiaojun Wang; 
Naigong Zeng; Yusheng Shan; Youtian Wang; Dong Zhang. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The structures, performance and experimental results for three 
current monitors for measuring relativistic e-beam currents in large 
area diode at CIAE are described in the paper. 


31403 (DOE/ER/54160-1-Vol.2, pp. 1349-1353) The strength 
calculation for a foil coaxial shunt. Debao Huang (institute of 
Atomic Energy, Beijing (China)). Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 


The strength for a foil coaxial shunt was analyzed and a strength 
formula for outer cylinder was derived. 


31404 (DOE/ER/54160-1-Vol.2, pp. 1360-1366) Intraband ra- 
dioluminescence of dielectrics: Properties and applications to 
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high power beams diagnostics. Vaysburd, D.I. (High Current 
Electronics Institute, Tomsk (Russian Federation)); Syomin, B.N. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

This kind of dielectric’s light emission was discovered by the au- 
thors in 1972-1980. It may be induced either by electron or ion, 
X-ray, or even laser beam irradiation if the latter can generate sec- 
ondary electrons of energy 2-20 eV above the conduction band 
bottom in dielectric. If the pulse of irradiation is short (1-10 ps) or 
the temperature of a sample is high (more than 600 K) then the in- 
traband luminescence will be the brightest type of dielectric light 
emission induced by ionizing beam irradiation. It has some extreme 
properties in comparison with all the other kinds of light emission: 
The broadest continuous spectrum (0-25 eV), the shortest time re- 
laxation (1 ps), the absolute temperature independence up to the 
boiling point. Due to these properties intraband luminescence is 


one of the most convenient optical effects to visualize high power 
particle beam. 


31405 (DOE/ER/54160—1-Vol.2, pp. 1367-1372) Computer 
assisted diagnostics on a high-power microwave system. 
Crawford, M.T. (Texas Tech Univ., Lubbock, TX (United States)); 
Kristiansen, M.; Hatfield, L.L.; Calico, S.E. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 2, lon beams, electron beams, diagnostics. 713p. Order 
Number DE94014784. Source: OSTI; NTIS; INIS. 

The use of computer algorithms to improve the quality or amount 
of information available from system diagnostics is not new. Many 
people use computers to “massage” their data into a more legible 
or usable format. At the Texas Tech Univ. High-Power Microwave 
Facility computers are used to compensate for the inherent limits 
of a probe and produce data which cannot be acquired by normal 
diagnostic methods. The diode voltage probe is compensated by 
using a computer-based fast Fourier transform program. Quantities 
of the microwave propagation are measured using a particle-in-cell 
simulation code. 


31406 (DOE/ER/54160—-1-Vol.2, pp. 1373-1378) Squeezed 
states of high-current electron beam in a system with virtual 
cathode. Fedotov, A.V. (General Physics institute, Moscow (Rus- 
sian Federation)); Ignatov, A.M.; Tarakanov, V.P. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

It is well-known that the dependence of electron beam potential 
on its current is a two-valued function, i.e., in theory, there are two 
states of a beam with a given current. Only one of them corre- 
sponding to the lower density and higher velocity exhibits itself in 
both physical and computer experiments. Another beam state with 
higher density and lower velocity, which is called here a squeezed 
one, is usually supposed to be unstable. Moreover, it was not quite 
clear which way one could prepare such a state. In this paper the 
authors consider propagation of a high-current electron beam 
through the inhomogeneous transport system consisting of two 
coaxial tubes. It is shown that under some conditions the beam 
may be in its squeezed state. The authors also study the behavior 
of the virtual cathode demonstrating that it may be toggled be- 
tween two parts of the tube. 


31407 (DOE/ER/54160-1-Vol.2, pp. 1379-1384) Electron 
beam deflection diagnostic. Ngo, M.T. (Mission Research Corp., 
Newington, VA (United States)); Pasour, J.A. Maryland Univ., Col- 
lege Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 
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A nonperturbing diagnostic tool which is capable of precisely 
measuring the position and charge distribution of charged particle 
beams, including those from RF accelerators, is described. The 
diagnostic uses as a probe a low-energy (1-20 keV), A-level elec- 
tron beam, which is injected at right angles to the path of the 
primary beam, after which they are collected by a suitable detector. 
The deflection of the probe electrons depends on the position of 
the primary beam relative to the test beam as well as on the 
charge distribution of the primary beam. Consequently, by measur- 
ing the deflections, one can determine these primary beam 
parameters. Calculations which illustrate the capabilities of this 
technique are presented, and the design and performance of a 
prototype version of the diagnostic are described. 


31408 (DOE/ER/54160-1-Vol.2, pp. 1385-1390) Electron 
beam potential measurements on an inductive-store, opening- 
switch accelerator. Riordan, J.C. (Physics International Co., San 
Leandro, CA (United States)); Goyer, J.R.; Kortbawi, D.; Meachum, 
J.S.; Mendenhall, R.S.; Roth, |.S. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.2: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Direct measurement of the accelerating potential in a relativistic 
electron beam accelerator is difficult, particularly when the diode is 
downstream from a plasma opening switch. An indirect potential 
measurement can be obtained from the high energy tail of the 
bremsstrahlung spectrum generated as the electron beam strikes 
the anode. The authors’ time-resolved spectrometer contains 7 sili- 
con pin diode detectors filtered with 2 to 15 mm of lead to span an 
electron energy range of 0.5 to 2 MeV. A Monte-Carlo transport 
code was used to provide calibration curves, and the resulting po- 
tential measurements have been confirmed in experiments on the 
PITHON accelerator. The spectrometer has recently been deployed 
on PM1, an inductive-store, opening-switch testbed. The diode volt- 
age measurements from the spectrometer are in good agreement 


with the diode voltage measured upstream and corrected using 
transmission line relations. The x-ray signal and spectral voltage 
rise 10 ns later than the corrected electrical voltage, however, indi- 
cating plasma motion between the opening switch and the diode. 


31409 (DOE/ER/54160—1-Vol.2, pp. 1391-1396) A new time- 
resolved energy-filux gauge for pulsed ion beams. Richter, S.H. 
(Ktech Corp., Albuquerque, NM (United States)); Keller, D.V. Mary- 
land Univ., College Park, MD (United States). [1993]. Contract 
F29601-89-C-0025. (CONF-920515—Vol.2: 9. international confer- 
ence on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

A new time-resolved energy-flux (TREF) gauge has been devel- 
oped and tested for direct flux measurement of charge- and 
current-neutralized light-ion beams. This diagnostic technique is 
effective for any rapid energy deposition where the following condi- 
tions are met: (a) the time for stress release wave transit across 
the deposition region is much less than the deposition time, (b) the 
energy deposition depth is approximately flat over the penetration 
depth and constant in time, (c) the Gruneisen parameter is inde- 
pendent of energy or the energy dependence is known, and (d) the 
material behaves elastically. TREF gauge fluence measurements 
of 1-MeV proton beams agree well with simultaneous fluence 
calorimeter measurements. The gauge may be useful for diagnos- 
ing other pulsed energy deposition sources where the deposition 
region is shallow with respect to the deposition time. 


31410 (DOE/ER/54160-1-Vol.2, pp. 1397-1402) Theoretical 
spectroscopic analysis of intense ion beam-plasma interaction 
in the PBFA Il gas cell. Wang, P. (Univ. of Wisconsin, Madison, 
WI (United States)); MacFarlane, J.J.; Moses, G.A.; Bailey, J.E. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 


diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 
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Time-resolved visible emission spectra from the PBFA Il argon 
gas cell were measured in recent light ion beam-target interaction 
experiments. These emission spectra may be used to study the 
physics of beam transport and diagnose the cell plasma conditions. 
The authors discuss the theoretical analysis of the emission spec- 
tra in the wavelength region from 4300 to 4420 A, where several 
Ar Il lines are observed. They examine opacity effects on the emis- 
sion lines and assess the importance of beam excitation effects. 
Theoretical spectra are compared with the experimental data. 


31411 (DOE/ER/54160-1-Vol.2, pp. 1403-1408) Multi- 
dimensional diagnostics of high power ion beams by Arrayed 
Pinhole Camera System. Yasuike, K. (Institute of Laser Engineer- 
ing, Osaka (Japan)); Miyamoto, S.; Shirai, N.; Akiba, T.; Nakai, S.; 
Imasaki, K.; Yamanaka, C. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The authors developed multi-dimensional beam diagnostics 
system (with spatially and time resolution). They used newly devel- 
oped Arrayed Pinhole Camera (APC) for this diagnosis. The APC 
can get spatial distribution of divergence and flux density. They 
use two types of particle detectors in this study. The one is CR-39 
can get time integrated images. The other one is gated Micro- 
Channel-Plate (MCP) with CCD camera. It enables time resolving 
diagnostics. The diagnostics systems have resolution better than 
10mrad divergence, 0.5mm spatial resolution on the objects re- 
spectively. The time resolving system has 10ns time resolution. 
The experiments are performed on Reiden-iV and Reiden-SHVS 
induction linac. The authors get time integrated divergence distribu- 
tions on Reiden-IV proton beam. They also get time resolved 
image on Reiden-SHVS. 


31412 (INIS-BR-3359, pp. 61-65) Multi-aperture two- 
electrode extraction system of an 1 mN ion thruster. 
Sandonato, G.M. (Instituto Nacional de Pesquisas Espaciais, Sao 
Jose dos Campos, SP (Brazil). Lab. Associado de Plasma); Bar- 
roso, J.J. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra Negra 
(Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian Meet- 
ing on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A multi-aperture two-electrode extraction system has been stud- 
ied in order to produce a low divergence ion beam for an 1 mN ion 
thruster. The conceptual modeling has been done by using analyti- 
cal expressions derived from the spherical diode concept and by 
numerical simulation using an adapted version of SLAC code 
named IGUN. The conceptual modeling has been developed taking 
into account both the electrical and geometrical constraints on the 
multi-aperture two-electrode extraction system. (author). 


31413 (LAMP-94/5) Laser cooling of neutral atoms by red- 
shifted diffuse light in an optical integral sphere cavity. Lamp 
Series Report (Laser, Atomic and Molecular Physics), Lamp Series 
Report (Laser, Atomic and Molecular Physics). Wang Yuzhu (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Chen 
Hongxin; Cai Weiquan; Liu Liang; Zhou Shanyu; Shu Wei; Li Fos- 
heng. International Centre for Theoretical Physics, Trieste (Italy). 
May 1994. 12p. Order Number DE94634310. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper, we report a cooling and deceleration experiment of 
a thermal beam by using a nearly resonant red-shifted diffuse light 
in an optical integral sphere cavity. With this red-shifted diffuse 
light, a part of thermal sodium atoms is cooled to 380m/s and the 
velocity width of cooled atoms is about 20m/s. The mechanism of 
this kind of laser cooling and the experimental results are dis- 
cussed. (author). 12 refs, 5 figs. 


31414 (LA-UR-94-2553) Direct-current proton-beam mea- 
surements at Los Alamos. Sherman, J.; Stevens, R.R.; 
Schneider, J.D.; Zaugg, T. Los Alamos National Lab., NM (United 





States). [1994]. 8p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9407103-15: International conference on accelerated- 
driven transmutation technologies and applications, Las Vegas, NV 
(United States), 25-28 Jul 1994). Order Number DE94016280. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recently, a CW proton accelerator complex was moved from 
Chalk River Laboratories (CRL) to Los Alamos National Laboratory. 
This includes a 50-keV dec proton injector with a single-solenoid 
low-energy beam transport system (LEBT) and a CW 1.25-MeV, 
267-MHz radiofrequency quadrupole (RFQ). The move was com- 
pleted after CRL had achieved 55-mA CW operation at 1.25 MeV 
using 250-kW klystrode tubes to power the RFQ. These accelera- 
tor components are prototypes for the front end of a CW linac 
required for an accelerator-driven transmutation linac, and they 
provide early confirmation of some CW accelerator components. 
The injector (ion source and LEBT) and emittance measuring unit 
are installed and operational at Los Alamos. The de microwave ion 
source has been operated routinely at 50-keV, 75-mA hydrogen-ion 
current. This ion source has demonstrated very good discharge 
and H2 gas efficiencies, and sufficient reliability to complete CW 
RFQ measurements at CRL. Proton fraction of 75% has been 
measured with 550-W discharge power. This high proton fraction 
removes the need for an analyzing magnet. Proton LEBT emittance 
measurements completed at Los Alamos suggest that improved 
transmission through the RFQ may be achieved by increasing the 
solenoid focusing current. Status of the final CW RFQ operation at 
CRL and the installation of the RFQ at Los Alamos is given. 


31415 (LA-UR-94-2686) An &meter-long coupled cavity 
RFQ linac. Young, L.M. Los Alamos National Lab., NM (United 
States). [1994]. 4p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408125-8: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE94018077. Source: 
OSTI; NTIS; GPO Dep. 

A model has been constructed of an 8-m-long high energy (7 
MeV) Radio-Frequency Quadrupole (RFQ) to prove the concept of 
a resonantly coupled RFQ. The model consists of four 2-in-long 
RFQ segments resonantly coupled together. A small gap (3 mm) 
between the vane tips, at the segment joints, provides capacitive 
coupling. This model is of a RFQ designed for a proposed Los 
Alamos Accelerator Performance Demonstration Facility (APDF). 
The RFQ, as designed, will operate cw at 350 kHz and accelerate 
a 100-mA beam of protons to 7 MeV. 


31416 


(LA-UR-94-2805) Performance report on the ground 
test accelerator radio-frequency quadrupole. Sander, O.R. (and 
others); Atkins, W.H.; Bolme, G.O.; Brown, S.; Cole, R.; Connolly, 
R.; Gilpatrick, J.D.; Garnett, R.; Guy, F.W.; Ingalls, W.B. Los 
Alamos National Lab., NM (United States). [1994]. 4p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 


Contract W-7405-ENG-36. (CONF-9408125-21: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE94018291. Source: OSTI; NTIS; INIS; GPO Dep. 

The Ground Test Accelerator (GTA) uses a radio-frequency 
quadrupole (RFQ) to bunch and accelerate a 35 keV input beam to 
a final energy of 2.5 MeV. Most measured parameters of the GTA 
RFQ agreed with simulated predictions. The relative shape of the 
transmission versus the vane-voltage relationship and the Courant- 
Snyder (CS) parameters of the output beam’s transverse and 
longitudinal phase spaces agreed well with predictions. However, 
the transmission of the RFQ was significantly lower than expected. 
Improved simulation studies included image charges and multipole 
effects in the RFQ. Most of the predicted properties of the RFQ, 
such as input matched-beam conditions and output-beam shapes 
were unaffected by these additional effects. However, the compari- 
son of measured with predicted absolute values of transmitted 
beam was much improved by the inclusion of these effects in the 
simulations. The comparison implied a value for the input emit- 
tance that is consistent with measurements. 
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Refer also to citation(s) 30300, 30536, 30541, 30856, 31467, 
31530, 31531, 31680, 31968, 31983 


31417 (BNL-60374) Studies of magnetism at the National 
Synchrotron Light Source. Brookhaven National Lab., Upton, NY 
(United States). Jun 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO02-76CH00016. Order Num- 
ber DE94016792. Source: OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses research being conducted on mag- 
netism at the National Synchrotron Light Source. 


31418 (BNL-60498) The visible Smith-Purcell radiation 
search. Fernow, R.C.; Kirk, H.G.; Ulc, S. Wang, X. Brookhaven 
National Lab., Upton, NY (United States). Mar 1994. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CAP—107-94R). Order Number DE94017514. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We report here the results of an experiment at the Accelerator 
Test Facility at Brookhaven National Laboratory to search for the 
production of visible radiation from the Smith-Purcell effect using a 
3 MeV electron beam. After running the experiment under a variety 
of conditions we were unable to isolate a definite signal from 
Smith-Parcell effect. Any Smith-Purcell signal present in the mea- 
sured radiation was less than 10% of the background signal. 


31419 (BONN-IR-94-01) Non-perturbative approach to 2D- 
supergravity and super-Virasoro constraints. Becker, M. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1994. 118p. 
Order Number DE94789626. Source: OSTI; NTIS (US Sales Only). 

The coupling of N=1 superconformal field theories of type (4m, 
2) to two-dimensional supergravity can be formulated non- 
perturbatively in terms of a discrete super-eigenvalue model 
proposed by Alvarez-Gaume, ltoyama, Manes and Zadra. We de- 
rive the superloop equations that describe, in the double scaling 
limit, the non-perturbative solution of this model. These equations 
are equivalent to the double scaled super-Virasoro constraints sat- 
isfied by the partition function. They are formulated in terms of a 
c=1 theory, with a Z>-twisted scalar field and a Weyl-Majorana 
fermion in the Ramond sector. We have solved the superloop 
equations to all orders in the genus expansion and obtained the 
explicit expressions for the correlation functions of gravitationally 
dressed scaling operators in the Neveu-Schwarz and Ramond sec- 
tor. In the double scaling limit, we obtain a formulation of the 
model in terms of a new supersymmetric extension of the KdV hi- 
erarchy. Integrating over the fermionic eigenval ues we obtain a 
representation of the discrete supersymmetric free energy in terms 
of the free energy of the one-matrix model. (orig.) 


31420 (DESY-—94-037) About loop states in supergravity. 
Matschull, H.J. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretis- 
che Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Mar 1994. 13p. Order Number DE94789686. Source: 
OSTI; NTIS (US Sales Only). 

The Wilson loop functionals in terms of Ashtekar's variables were 
the first (formal) solutions to the quantized hamiltonian constraint of 
canonical gravity. Here it is shown that the same functionals also 
solve the supergravity constraints and some evidence is presented 
that they are artificially generated by multiplying the constraints by 
the metric determinant, which has become a widely accepted pro- 
cedure. Using the same method in 2+1 dimensional gravity and 
supergravity leads to wrong results, e.g. 2+1 gravity is no longer a 
purely topological theory. As another feature of the densitized con- 
straints it turns out that the classical theory described by them is 
not invariant under space time diffeomorphisms. (orig.) 


31421 (DESY—94-038) The Emst equation on a Riemann 
surface. Korotkin, D. (Hamburg Univ. (Germany). 2. Inst. fuer The- 
oretische Physik); Nicolai, H. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Mar 1994. 13p. Order Number 
DE94794111. Source: OSTI; NTIS (US Sales Only). 

The Ernst equation is formulated on an arbitrary Riemann sur- 
face. Analytically, the problem reduces to finding solutions of the 
ordinary Ernst equation which are periodic along the symmetry 
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axis. The family of (punctured) Riemann surfaces admitting a non- 
trivial Ernst field constitutes a "partially discretized” subspace of the 
usual moduli space. The method allows us to construct new exact 
solutions of Einstein's equations in vacuo with non-trivial topology, 
such that different “universes”, each of which may have several 
black holes on its symmetry axis, are connected through necks 
bounded by cosmic strings. We show how the extra topological de- 
grees of freedom may lead to an extension of the Geroch group 
and discuss possible applications to string theory. (orig.) 


31422 (DESY-94-040) Kinetic vs. thermakfield-theory ap- 
proach to cosmological perturbations. Rebhan, A.K. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)); Schwarz, 
D.J. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Mar 1994. 22p. (TUW-93-23; GR-QC—9403032). Order 
Number DE94789718. Source: OSTI; NTIS (US Sales Only). 

A closed set of equations for the evolution of linear perturbations 
of homogeneous, isotropic cosmological models can be obtained in 
various ways. The simplest approach is to assume a macroscopic 
equation of state, e.g. that of a perfect fluid. For a more refined de- 
scription of the early universe, a microscopic treatment is required. 
The purpose of this paper is to compare the approach based on 
classical kinetic theory to the more recent thermal-field-theory ap- 
proach. It is shown that in the high-temperature limit the latter 
describes cosmological perturbations supported by collisionless, 
massiess matter, wherein it is equivalent to the kinetic theory ap- 
proach. The dependence of the perturbations in a system of a 
collisionless gas and a perfect fluid on the initial data is discussed 
in some detail. All singular and regular solutions are found analyti- 
cally. (orig.) 


31423 (DOE/ER/40561—150) Neutrino-neutrino scattering 
and matter-enhanced neutrino flavor transformation in super- 
novae. Qian, Yong-Zhong (Univ. of Washington, Seattle, WA 
(United States)); Fuller, G.M. Washington Univ., Seattle, WA 
(United States). Inst. for Nuclear Theory. [1994]. 47p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract FG06- 
90ER40561. Grant PHY-91-21623. Order Number DE94017577. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The authors examine matter-enhanced neutrino flavor transfor- 
mation (v(,) ve) in the region above the neutrino sphere in 
Type Il supernovae. Their treatment explicitly includes contributions 
to the neutrino-propagation Hamiltonian from neutrino-neutrino for- 
ward scattering. A proper inclusion of these contributions shows 
that they have a completely negligible effect on the range of ve- 
v+(,) Vacuum mass-squared difference, 6m?, and vacuum mixing 


angle, 6, or equivalently sin*@, required for enhanced supernova 
shock re-heating. When neutrino background effects are included, 
the authors find that r-process nucleosynthesis from neutrino- 
heated supernova ejecta remains a sensitive probe of the mixing 
between a light v. and a v,,, with a cosmologically significant 
mass. Neutrino-neutrino scattering contributions are found to have 
a generally small effect on the (6m*, sin?@) parameter region 
probed by r-process nucleosynthesis. They point out that the non- 
linear effects of the neutrino background extend the range of 
sensitivity of reprocess nucleosynthesis to smaller values of 5m?. 


31424 (I\C-94/77) Optical diffraction from fractals with a 
structural transition. Perez Rodriguez, F. (Universidad Autonoma 
de Puebla, Puebla (Mexico). Inst. de Fisica); Wang Wei; Canessa, 
E. International Centre for Theoretical Physics, Trieste (Italy). Apr 
1994. 19p. Grant 2048-E-9302. Order Number DE94634311. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A macroscopic characterization of fractals showing up a struc- 
tural transition from dense to multibranched growth is made using 
optical diffraction theory. Such fractals are generated via the nu- 
merical solution of the 2D Poisson and biharmonic equations and 
are compared to more ‘regular’ irreversible clusters such as diffu- 
sion limited and Laplacian aggregates. The optical diffraction 
method enables to identify a decrease of the fractal dimension 
above the structural point. (author). 19 refs, 6 figs. 


31425 


(IPPCZ-334) A numerical approach to Stefan prob- 
lem. Kotalik, P. (Ceskosiovenska Akademie Ved, Prague (Czech 
Republic). Ustav Fyziky Plazmatu). Ceskoslovenska Akademie 
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Ved, Prague (Czech Republic). Ustav Fyziky Plazmatu. Jul 1993. 
11p. Order Number DE94634312. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The one-dimensional Stefan problem for a thin plate heated by 
laser pulses is solved by approximating the enthalpy formulation of 
the problem by C° piecewise linear finite elements in space com- 
bined with a semi-implicit scheme in time. (author) 6 figs., 5 refs. 


31426 (LAMP-93/4) Numerical simulation methods for 
wave propagation through optical waveguides. Lamp Series 
Report (Laser, Atomic and Molecular Physics), Lamp Series Report 
(Laser, Atomic and Molecular Physics). Sharma, A. International 
Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 30p. Order 
Number DE94634313. Source: OSTI; NTIS (US Sales Only); INIS. 

The simulation of the field propagation through waveguides re- 
quires numerical solutions of the Helmholtz equation. For this 
purpose a method based on the principle of orthogonal collocation 
was recently developed. The method is also applicable to nonlinear 
pulse propagation through optical fibers. Some of the salient fea- 
tures of this method and its application to both linear and nonlinear 
wave propagation through optical waveguides are discussed in this 
report. 51 refs, 8 figs, 2 tabs. 


31427 (LAMP-94/3) Optical space communication: An 
overview. Lamp Series Report (Laser, Atomic and Molecular 
Physics), Lamp Series Report (Laser, Atomic and Molecular 
Physics). Jain, V.K. International Centre for Theoretical Physics, 
Trieste (Italy). Apr 1994. 19p. Order Number DE94634314. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper, importance of the optical space communication 
has been highlighted. Its merits and demerits over the conventional 
microwave system has been presented. In contrast to coherent 
systems, use of an optical preamplifier in direct detection system 
has been emphasized. Status of some of the ongoing/future space 
communication projects has been given. (author). 9 refs, 5 figs. 


31428 (LA-UR-94-2592) Understanding the mechanisms of 
length scale competition: The sine-Gordan soliton case. 
Sanchez, A. (Los Alamos National Lab., NM (United States)); 
Bishop, A.R.; Dominguez-Adame, F. Los Alamos National Lab., 
NM (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9409182-1: Fluctuation phenomena: disorder and nonlin- 
earity conference, Madrid (Spain), 26-30 Sep 1994). Order Number 
DE94016201. Source: OSTI; NTIS; INIS; GPO Dep. 

We have examined the dynamical behavior of the kink solutions 
of the one-dimensional sine-Gordon equation in the presence of a 
spatially periodic parametric perturbation. We report on a novel oc- 
currence of length scale competition in this system and show how 
it can be understood by means of linear stability analysis. 


31429 (SAND-93-3901C) Experimental hypervelocity im- 
pact effects on simulated planetesimal materials. Tedeschi, 
W.J. (Sandia National Labs., Albuquerque, NM (United States)); 
Schulze, J.F.; Remo, J.L.; Young, R.P. Jr. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9410131-5: 1994 hypervelocity impact 
symposium, Santa Fe, NM (United States), 16-20 Oct 1994). Order 
Number DE94017290. Source: OSTI; NTIS; GPO Dep. 
Experimental results are presented from a series of hypervelocity 
impact tests on simulated comet and asteroid materials for the pur- 
pose of characterizing their response to hypervelocity kinetic 
energy impacts. Nine tests were conducted at the Air Force Arnold 
Engineering Development Center (AEDC) S1 Range Facility on ice, 
rock, and iron target samples using a spherical 2.39 mm diameter 
aluminum impactor (0.0192 gm) at impact velocities of from 7.6 to 
8.4 kmVsec. The test objectives were to collect target response 
phenomenology data on cratering, momentum deposition and en- 
hancement, target fragmentation, and material response under 
hypervelocity impact loading conditions. A carefully designed ballis- 
tic pendulum was used to measure momentum deposition into the 
targets. Observations and measurements of the impacted samples 
provide important insights into the response of these materials to 
kinetic energy impacts, especially in regards to unexpectedly large 
measured values of momentum enhancement to some of the 





targets. Such information is required to allow us to successfully de- 
flect or fragment comets or asteroids which might someday be 
detected on collision trajectories with Earth. 


31430 (SAND-94-1308C) Resonator response to Non- 
Newtonian fluids. Martin, S.J. (Sandia National Labs., 
Albuquerque, NM (United States)); Schneider, T.W.; Frye, G.C.; 
Cernosek, R.W.; Senturia, S.D. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941063-3: 186. meeting of the Electrochemical Society, 
Miami, FL (United States), 9-14 Oct 1994). Order Number 
DE94013450. Source: OSTI; NTIS; GPO Dep. 

The thickness-shear mode (TSM) resonator typically consists of 
a thin disk of AT-cut quartz with circular electrodes patterned on 
both sides. An RF voltage applied between these electrodes ex- 
cites a shear mode mechanical resonance when the excitation 
frequency matches the crystal resonant frequency. When the TSM 
resonator is operated in contact with a liquid, the shear motion of 
the surface generates motion in the contacting liquid. The liquid ve- 
locity field, vx(y), can be determined by solving the one-dimensional 
Navier-Stokes equation. Newtonian fluids cause an equal increase 
in resonator motional resistance and reactance, Re'N) = Xo"), with 
the response depending only on the liquid density-viscosity product 
(en). Non-Newtonian fluids, as illustrated by the simple example of 
a Maxwell fluid, can cause unequal increases in motional resis- 
tance and reactance. For the Maxwell fluid, Ro!) > X.(™), with 
relaxation time 7 proportional to the difference between R2)and 
X2(). Early results indicate that a TSM resonator can be used to 
extract properties of non-Newtonian fluids. 


31431 (UCRL-53809-93) Institute of Geophysics and Plan- 
etary Physics 1993 annual report, October 1, 1992-September 
30, 1993. Ryerson, F.J.; Budwine, C.M. (eds.). Lawrence Liver- 
more National Lab., CA (United States). 15 Jun 1994. 143p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94017300. Source: 
OSTI; NTIS; GPO Dep. 

This report contains brief papers on the research being con- 
ducted at the Institute of Geophysics and Planetary Physics in 
1993 in Geosciences, High-Pressure sciences, and Astrophysics. 


31432 (UCRL-53868-93, pp. 1.1-1.3) Parallel computers and 
three-dimensional computational electromagnetics. Madsen, 
N.K. Lawrence Livermore National Lab., CA (United States). May 
1994. In Engineering research, development and technology: 
Thrust area report, FY93. 232p. Order Number DE94014210. 
Source: OSTI; NTIS; INIS. 

The authors have continued to enhance their ability to use new 
massively parallel processing computers to solve time-domain 
electromagnetic problems. New vectorization techniques have im- 
proved the performance of their code DSISD by factors of 5 to 15, 
depending on the computer used. New radiation boundary condi- 
tions and far-field transformations now allow the computation of 
radar cross-section values for complex objects. A new parallel-data 
extraction code has been developed that allows the extraction of 
data subsets from large problems, which have been run on parallel 
computers, for subsequent post-processing on workstations with 
enhanced graphics capabilities. A new charged-particle-pushing 
version of DSI3D is under development. Finally, DSISD has be- 
come a focal point for several new Cooperative Research and 
Development Agreement activities with industrial companies such 
as Lockheed Advanced Development Company, Varian, Hughes 
Electron Dynamics Division, General Atomic, and Cray. 


31433 (UCRL-JC—115104) Simulation of stellar speckle 
imaging. Johansson, E.M.; Gavel, D.T. Lawrence Livermore Na- 
tional Lab., CA (United States). Apr 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940391-11: Society of Photo-Optical In- 
strumentation Engineers (SPIE) conference, Kona Beach, HI 
(United States), 13-18 Mar 1994). Order Number DE94016606. 
Source: OSTI; NTIS; GPO Dep. 

Standard FFT-based phase screen generation methods do not 
accurately model low frequency turbulence characteristics. This pa- 
per introduces a new phase screen generation technique which 
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uses low frequency subharmonic methods. The structure functions 
for this new method match very closely the structure functions of 
Kolmogorov turbulence theory. 


31434 (UCRL-JC—117695) New astrophysical opacities and 
their effects on stellar models. Rogers, F.J.; Iglesias, C.A. 
Lawrence Livermore National Lab., CA (United States). 17 Jun 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9406235-—1: Oji 
international seminar, Tomakomai (Japan), 27 Jun - 1 jul 1994). 
Order Number DE94016445. Source: OSTI; NTIS; GPO Dep. 

Recent advances in astrophysical opacity calculations are dis- 
cussed. A description and comparison of results from two new 
independent efforts is given. The large increases in the calculated 
opacity in the few hundred-thousand degree range have led to 
improved agreement with a wide range of observations. Some di- 
rections for future work are suggested. 


6620 Physics of Elementary Particles and Fields 
Refer also to citation(s) 31982 


31435 (CERN-92-06) 1990 CERN School of Physics: Pro- 
ceedings. European Organization for Nuclear Research, Geneva 
(Switzerland). 23 Nov 1992. 439p. (CONF-9009552-: CERN 
School of Physics, Lluchmayor (Spain), 16-22 Sep 1990). Order 
Number DE94634319. Source: OSTI; NTIS (US Sales Only); INIS. 

The CERN School of Physics is intended to give young experi- 
mental physicists an introduction to the theoretical aspects of 
recent advances in elementary particle physics. These Proceedings 
contain reports of lectures on the following topics: Field theory, 
electroweak theory, physics beyond the Standard Model, QCD, 
heavy flavours and CP violation, results from LEP experiments, 
particle accelerator technology, tau charm factories, and the Large 
Hadron Collider project. (orig.). 


31436 (JINR-R-2-94-18) Tachyons - it was the end of his- 
tory?. Barashenkov, V.S. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1994. 18p. (in Russian). Order Number DE94635439. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Fizika Ehlementarnykh Chastits i Atomnogo Yadra. 

Hypothesis about superluminal particle intensively discussed 
during the 70s and at the beginning of the 80s years is almost for- 
gotten now, though fast-than-light particles appear by string and 
another generalizations of modern theory. What is the reason of 
the interest diminution? The present state of tachyon hypothesis is 
considered. Especial consideration is given for two its difficulties: 
acausal effects and symmetries appearing by attempts of superlu- 
minal generalization of the Lorentz transformation. The possible 
ways to circumvent the difficulties are discussed. Tachyons cannot 
occur in macroscopic space-time regions, however one may hope 
to discover them in ultra small intervals where the concepts ‘ear- 
lier’, ‘later’ acquire a relative meaning. (author). 6 figs. 
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Refer also to citation(s) 31276, 31278, 31279, 31281, 31290, 
31480, 31484, 31493 


31437 (BNL-60637) Dynamics of chiral symmetry breaking 
in nuclear collisions. Gavin, S. Brookhaven National Lab., Upton, 
NY (United States). Jul 1994. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9308210-3: 3. workshop on relativistic aspects of nuclear 
physics, Rio de Janeiro (Brazil), 25-27 Aug 1993). Order Number 
DE94016787. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of disoriented chiral condensates in heavy ion 
collisions at RHIC and the LHC can yield fundamental information 
on the nature of the QCD phase transition. | review theoretical ef- 
forts to understand the evolution of the condensate and present 
new results on experimental signals in the single pion spectrum 
and in pion interferometry. 


31438 (DESY-94-031) Towards a dynamical solution 
of the strong CP problem. Schierhoiz, G. (Deutsches 


ERA Vol. 19, No. 11 393 





66 PHYSICS 
6621 General Theory of Particles and Fields 


Elektronen-Synchrotron (DESY), Hamburg (Germany)). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Mar 1994. 
10p. (CONF-9311194—: 3. KEK topical conference on CP violation: 
its implications to particle physics and cosmology, Tsukuba 
(Japan), 16-18 Nov 1993; HLRZ—94-13; HEP-LAT—9403012). Order 
Number DE947896890. Source: OSTI; NTIS (US Sales Only); INIS. 
It is argued that QCD might solve the strong CP problem on its 
own. To test this idea, a lattice simulation suggests itself. In view of 
the difficulty of such a calculation we have, as a first step, investi- 
gated the problem in the CP® model. The CP® model is in many 
respects similar to QCD. In this talk | present some first results of 
our calculation. Among other things it is shown that the model has 
a first order deconfining phase transition in 6 and that the critical 
value of 6 decreases towards zero as £ is taken to infinity. This 
suggests that 6 is tuned to zero in the continuum limit. (orig.) 


31439 (DESY-94-059) On bosonization of 2d conformal 
field theories. Andreev, O. (Humboidt-Universitaet, Berlin (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet); Feigin, B. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Mar 1994. 30p. (HUB-IEP—94/3; HEP-TH-—9403081). Order Number 
DE94794125. Source: OSTI; NTIS (US Sales Only); INIS. 

We show how bosonic (free field) representations for so-called 
degenerate conformal theories are built by singular vectors in 
Verma modules. Based on this construction, general expressions of 
conformal blocks are proposed. As an example we describe new 
modules for the SL(2) Wess-Zumino-Witten model. They are, in 
fact, the simplest non-trivial modules in a full set of bosonized 
highest weight representations of slp algebra. The Verma and 
Wakimoto modules appear as boundary modules of this set. Our 
construction also yields a new kind of bosonization in 2d conformal 
field theories. (orig.) 


31440 (DESY—-94-066) Two- and three-point functions in Li- 
ouville theory. Dorn, H. (Humboldt-Universitaet, Berlin (Germany). 
Sektion 3 - Fachbereich Physik); Otto, H.J. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Apr 1994. 16p. 
(HU-BERLIN-IEP-94/2). Order Number DE94794135. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Based on our generalization of the Goulian-Li continuation in the 
power of the 2D cosmological term we construct the two and three- 
point correlation functions for Liouville exponentials with generic 
real coefficients. As a strong argument in favour of the procedure 
we prove the Liouville equation of motion on the level of three- 
point functions. The analytical structure of the correlation functions 
as well as some of its consequences for string theory are dis- 
cussed. This includes a conjecture on the mass shell condition for 
excitations of noncritical strings. We also make a comment con- 
cerning the correlation functions of the Liouville field itself. (orig.) 


31441 (DESY-94-070) Chaos in a coulombic muffin-tin po- 
tential. Brandis, S. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Apr 1994. 9p. Order Number DE94794134. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We study the two-dimensional classical scattering dynamics by a 
Muffin-Tin potential with 3 Coulomb singularities. A complete sym- 
bolic dynamics for the periodic orbits is derivd. The classical 
trajectories are shown to be hyperbolic everywhere in phase space 
and to carry no conjugate points. (orig.) 


31442 (DESY-94-073) On the uniqueness of the equilib- 
rium state for an interacting fermion gas at high temperatures 
and low densities. Jaekel, C.D. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Apr 1994. 10p. Order Number DE94794108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Starting from bounded local perturbations we release the spatial 
cutoff and prove the uniqueness of the KMS state at high tempera- 
tures and low densities for the continuous fermion system with 
pair-interaction proposed by Narnhofer and Thirring. (orig.) 


31443 (DESY-94-074) Galilei invariant molecular dynam- 
ics. Hoermann, G. (Vienna Univ. (Austria). Mathematisches Inst.); 
Jaekel, C.D. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
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(Germany). Apr 1994. 17p. Order Number DE94794103. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We construct a C*-dynamical model for a chemical reaction. 
Galilei invariance of our nonrelativistic model is demonstrated by 
defining it directly on a Galilean space-time fibrebundle with C*- 
algebra valued fibre, i.e. without reference to any coordinate 
system. The existence of equilibrium states in this model is estab- 
lished and some of their properties are discussed. (orig.) 


31444 (DESY-94-075) Universal dynamics of complex 
adaptive systems: Gauge theory of things alive. Mack, G. 
(Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Apr 1994. 38p. (CONF-9404202-: Physical colloquium of Hamburg 
University, Hamburg (Germany), 14 Apr 1994; HEP-LAT—9404). 
Order Number DE94794104. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A universal dynamics of objects and their relations - a kind of 
"universal chemistry” - is discussed which satisfies general princi- 
ples of locality and relativity. Einsteins theory of gravitation and the 
gauge theory of elementary particles are prototypes, but complex 
adaptive systems - anything that is alive in the widest sense - fall 
under the same paradigma. Frustration and gauge symmetry arise 
naturally in this context. Besides a nondissipative deterministic dy- 
namics, which is thought to operate at a fundamental levie, a 
Thermo-Dynamics in sense of Prigogine is introduced by adding a 
diffusion process. It introduces irreversibility and entropy produc- 
tion. It equilibrates the chaotic local model of the time development 
(only) and is designed to be undetectable under continued obser- 
vation with given finite measuring accuracy. Compositeness and 
the development of structure can be described in this framework. 
The existence of a critical equilibrium state may be postulated 
which is invariant under the dynamics. But it is usually not reached 
in a finite time from a given starting configuration, because local 
dynamics suffers from critical slowing down, especially in the pres- 
ence of frustration. (orig.) 


31445 (DESY-94-113) Global aspects of symmetries in 
sigma models with torsion. Papadopoulos, G. (Hamburg Univ. 
(Germany). 2. Inst. fuer Theoretische Physik). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jul 1994. 
13p. (CONF-9406255—: Meeting on geometry of constrained dy- 
namical systems, Cambridge (United Kingdom), 15-18 Jun 1994). 
Order Number DE94797657. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is shown that non-trivial topological sectors can prevent the 
quantum mechanical implementation of the symmetries of the clas- 
sical field equations of sigma models with torsion. The associated 
anomaly is computed, and it is shown that it depends on the ho- 
motopy class of the topological sector of the theory and the group 
action on the sigma model manifold that generates the symmetries 
of the classical field equations. (orig.) 


31446 (ESI-58-1993) On the classical origin of the 
fermionic Schwinger term. Grosse, H.; Maderner, W. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 1993. 7p. 
(UWThPh-1993-44.). Order Number DE94636766. Source: OST]; 
NTIS (US Sales Only); INIS. 

The fermionic Schwinger term which arises in the context of 
quasifree second quantization by normal ordering the fermionic 
charges is shown to have its origin in the ‘exotic’ symplectic left ac- 
tion of the connected component of the restricted unitary group on 
its homogenous space: the Grassmannian. (authors). 


31447 (ESI-59-1993) Can anomalies melt?. Grosse, H.; 
Maderner, W.; Reitberger, C. Vienna Univ. (Austria). Inst. fuer The- 
oretische Physik. 1993. 15p. (UWThPh-1993-49.). Order Number 
DE94636767. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published as contribution to the International Symposium 
"Generalized Symmetries in Physics’, TU Clausthal, July 1993. 

In our attempts to relate models of quantum field theory and 
statistical mechanics to aspects of non-commutative differential ge- 
ometry, we study quasifree second quantization of two dimensional 
external field problems. The implementation of gauge and axial 
gauge transformations leads to generators fulfilling an algebra with 
Schwinger term. We define the notion of Fredholm modules within 





cyclic cohomology and show that in our setting the Schwinger term 
represents a cyclic cocycle and a 2-summable module is realized. 
The physically interesting question of the temperature dependence 
of cocycles is analyzed. We discuss the situation for massive 
fermions at finite temperature and for a lattice-spin model subject 
to a magnetic field: our procedure leads to temperature indepen- 
dence of the commutator anomalies, whereas there exists another 
approach which kills them; we compare the two methods and dis- 
cuss the appearance of a ‘noncommutative’ cocycle. (authors). 


31448 (FNAL/C—94/214) CP violation measurements in 
neutral kaon system at Fermilab. Hsiung, Yee Bob. E731 Collab- 
oration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-940327-— 
9: 29. Moriond meeting on quantum chromodynamics and high 
energy hadronic interactions, Les Arcs (France), 12-26 Mar 1994). 
Order Number DE94016526. Source: OSTI; NTIS; INIS; GPO Dep. 

Current results on the direct CP-violation measurements e'/e in 
neutral kaon system at Fermilab (E731) in US are reviewed. The 
method used also allowed precise determinations of several other 
kaon decay parameters, Am, A® and 4 for stringent test on CPT 
invariance. New results of rare kaon decays from E799-| for K, — 
rete, utp, row and ete-ete- are also presented here. 
We then discuss the current status of the new KTeV experiment 
and the future prospects of the possible kaon experiments at Fer- 
milab Main Injector. 


31449 (HEPHY-PUB-581/93) Quadratic divergences in guts 
with vanishing one-loop beta functions. Lucha, W. (Oesterre- 
ichische Akademie der Wissenschaften, Vienna (Austria). Inst. fuer 
Hochenergiephysik); Moser, M. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. Aug 1993. 12p. (UWThPh—-1993-37.). Order 
Number DE94636768. Source: OSTI; NTIS (US Sales Only); INIS. 

All members of a recently proposed new set of (non- 
supersymmetric) grand unified theories with at the one-loop level 
vanishing beta functions for the gauge, Yukawa, and scalar-boson 
self-interaction coupling constants are shown to involve, already at 
the one-loop level, quadratically divergent contributions to both the 
vector-boson and scalar-boson masses. (authors). 


31450 (HEPHY-PUB-593-93) Complete classes of guts with 
vanishing one-loop beta functions. Lucha, W. (Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik); Schoeberl, F.F. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. Nov 1993. 26p. (UWThPh-1993-56.). Order 
Number DE94636769. Source: OSTI; NTIS (US Sales Only); INIS. 

By explicit solution of the one-loop finiteness conditions for all di- 
mensionless coupling constants (i.e., gauge coupling constant as 
well as Yukawa and quartic scalar-boson self-interaction coupling 
constants), two classes of grand unified theories characterized by 
renormalization-group beta functions which all vanish at least at the 
one-loop level are constructed and analyzed with respect to the 
(suspected) appearance of quadratic divergences, with the result 
that without exception in all of these models the masses of both 
vector and scalar bosons receive quadratically divergent one-loop 
contributions. (authors). 


31451 (HEPHY-PUB-594-93) Effectively semi-relativistic 
Hamiltonians of nonrelativistic form. Lucha, W. (Oesterreichis- 
che Akademie der Wissenschaften, Vienna (Austria). Inst. fuer 
Hochenergiephysik); Schoeberl, F.F.; Moser, M. Vienna Univ. (Aus- 
tria). Inst. fuer Theoretische Physik. Dec 1993. 18p. 
(UWThPh—1993-59.). Order Number DE94636770. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We construct effective Hamiltonians which despite their appar- 
ently nonrelativistic form incorporate relativistic effects by involving 
parameters which depend on the relevant momentum. For some 
potentials the corresponding energy eigenvalues may be deter- 
mined analytically. Applied to two-particle bound states, it turns out 
that in this way a nonrelativistic treatment may indeed be able to 
simulate relativistic effects. Within the framework of hadron spec- 
troscopy, this lucky circumstance may be an explanation for the 
sometimes extremely good predictions of nonrelativistic potential 
models even in relativistic regions. (authors). 
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31452 (HEPHY-PUB-596/94) Comment on ‘analytic solu- 
tion of the relativistic Coulomb problem for a spiniess 
Salpeter equation’. Lucha, W. (Oesterreichische Akademie der 
Wissenschaften, Vienna (Austria). Inst. fuer Hochenergiephysik); 
Schoeberl, F.F. Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik. Jan 1994. 5p. (UWThPh—1994-02.). Order Number 
DE94636771. Source: OSTI; NTIS (US Sales Only); INIS. 

We demonstrate that the analytic solution for the set of energy 
eigenvalues of the semi-relativistic Coulomb problem reported by 
B. and L. Durand is in clear conflict with an upper bound on the 
ground-state energy level derived by some straightforward varia- 
tional procedure. (authors). 


31453 (HEPHY-PUB-—597/94) A particular class of guts with 
vanishing one-loop beta functions. Lucha, W. (Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik); Schoeberl, F.F. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. Mar 1994. 12p. (UWThPh—-1994-04.). Order 
Number DE94636772. Source: OSTI; NTIS (US Sales Only); INIS. 

By explicit solution of the one-loop finiteness conditions for 
gauge and quartic scalar-boson self-interaction coupling constants, 
a particular class of grand unified theories with vanishing Yukawa 
couplings as well as vanishing one-loop renormalization-group beta 
functions is constructed. (authors). 


31454 (I\C-94/72) Effective »-term in superstring theory. 
Antoniadis, |. (Ecole Polytechnique, 91 - Palaiseau (France). Cen- 
tre de Physique Theorique); Gava, E.; Narain, K.S.; Taylor, T.R. 
International Centre for Theoretical Physics, Trieste (Italy). Apr 
1994. 28p. Contract SC1-CT92-0792; CHRX-CT93-0340; Grant 
PHY-93-06906; INT- (NUB-3084; CPTH—A282.0194.). Order Num- 
ber DE94634326. Source: OSTI; NTIS (US Sales Only); INIS. 

In four-dimensional compactifications of the heterotic superstring 
theory the Kaehler potential has a form which generically induces a 
superpotential mass term for Higgs particles once supersymmetry 
is broken at low energies. This "» term” is analyzed in a 
model-independent way at the three level and in the one loop ap- 
proximation, and explicit expressions are obtained for orbifold 
compactifications. Addition, contributions, which arise in the case 
of supersymmetry breaking induced by gaugino condensation are 
also discussed. (author). 13 refs, 2 figs. 


31455 (IC—94/76) Distances on a lattice from noncommutea- 
tive geometry. Bimonte, G. (international Centre for Theoretical 
Physics, Trieste (Italy)); Lizzi, F.; Sparano, G. International Centre 
for Theoretical Physics, Trieste (Italy). Apr 1994. 12p. (DSF-T- 
7/94.). Order Number DE94634327. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using the tools of noncommutative geometry we calculate the 
distances between the points of a lattice on which the usual dis- 
cretized Dirac operator has been defined. We find that these 
distances do not have the expected behaviour, revealing that from 
the metric point of view the lattice does not look at all as a set of 
points sitting on the continuum manifold. We thus have an addi- 
tional criterion for the choice of the discretization of the Dirac 
operator. (author). 11 refs, 1 tab. 


31456 (IC-94/80) On certain N-sheeted coverings of 
curves and symmetric numerical semigroups which cannot be 
realized as Weierstrass semigroups. Torres, F. International 
Centre for Theoretical Physics, Trieste (Italy). Apr 1994. 10p. Order 
Number DE94634328. Source: OSTI; NTIS (US Sales Only); INIS. 

A curve X is said to be of type (N, +) if it is an N-sheeted cover- 
ing of a curve of genus + with at least one totally ramified point. A 
numerical subsemigroup H of (N, +) is said to be of type (N, +) if 
the first + positive terms mj;,...,.m. are multiplies of N; m.,=2N, 
and (2.41) N is an element of H. If the genus of X is large enough 
and if N and + satisfy certain arithmetical conditions then X is of 
type (N,-) if and only if there is a point P is an element of X such 
that the Weierstrass semigroup at P is of type (N,-). (This is a 
generalization of the +-hyperelliptic situation). This result implies 
the existence of symmetric numerical semigroups which cannot be 
realized as Weierstrass semigroups. (author). 12 refs. 


31457 (IC—94/83) Spinning particles in the Euclidean Taub- 
NUT space. Baleanu, D. International Centre for Theoretical 
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Physics, Trieste (Italy). Apr 1994. 14p. Order 
DE94634320. Source: OSTI; NTIS (US Sales Only); INIS. 

The geodesic motion of pseudo-classical spinning particles in the 
Euclidean Taub-NUT space is analysed. The equations of motion 
when Q=0 is analysed in the case of motion on a cone and on a 
plane. The general solutions corresponding to the trajectories lying 
on a cone are given. (author). 18 refs. 


Number 


31458 (IC-94/85) Some comments for dressing symmetry 
of Liouville field. Shen Jian-Min (international Centre for 
Theoretical Physics, Trieste (italy)); Sheng Zhengmao; Li Kang. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Apr 1994. 
10p. Order Number DE94635445. Source: OSTI; NTIS (US Sales 
Only); INIS. 

in this paper, we get the non-trivial Poisson brackets among ele- 
ments g in the group of dressing transformation, and the Poisson 
brackets between g + and the chiral components € and é-bar of 
the Liouville field. We also discussed the relation between dressing 
transformation and monodromy transformation of the Liouville field 
related to the uniformization theorem of Riemann surface. (author). 
9 refs. 


31459 (IC—-94/86) The exchange algebra for Liouville field 
on Riemann surtaces with h>1 genus. Shen Jian-Min (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Sheng 
Zhengmao; Wang Zhonghua. International Centre for Theoretical 
Physics, Trieste (italy). Apr 1994. 10p. Order Number 
DE94635446. Source: OST!; NTIS (US Sales Only); INIS. 

We consider in this paper the classical Liouville field theory on 
the Riemann surface with h>1 genus. In terms of the uniformiza- 
tion theorem of Riemann surface, we show explicitly the classical 
exchange algebra (CEA) for the chiral components of the solution 
of the Liouville equation. We find that this classical exchange alge- 
bra is just the same as that on a Riemann sphere with 2h 
punctures. (author). 11 refs. 


31460 (IC—94/89) Quantum group and quantum symmetry. 
Chang Zhe. International Centre for Theoretical Physics, Trieste 
(Italy). May 1994. 128p. Order Number DE94634329. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is a self-contained review on the theory of quantum group 
and its applications to modern physics. A brief introduction is given 
to the Yang-Baxter equation in integrable quantum field theory and 
lattice statistical physics. The quantum group is primarily intro- 
duced as a systematic method for solving the Yang-Baxter 
equation. Quantum group theory is presented within the framework 
of quantum double through quantizing Lie bi-algebra. Both the 
highest weight and the cyclic representations are investigated for 
the quantum group and emphasis is laid on the new features of 
representations for q being a root of unity. Quantum symmetries 
are explored in selected topics of modern physics. For a Hamilton- 
ian system the quantum symmetry is an enlarged symmetry that 
maintains invariance of equations of motion and allows a deforma- 
tion of the Hamiltonian and symplectic form. The configuration 
space of the integrable lattice model is analyzed in terms of the 
representation theory of quantum group. By means of constructing 
the Young operators of quantum group, the Schroedinger equation 
of the model is transformed to be a set of coupled linear equations 
that can be solved by the standard method. Quantum symmetry of 
the minimal model and the WZNW model in conformal field theory 
is a hidden symmetry expressed in terms of screened vertex oper- 
ators, and has a deep interplay with the Virasoro algebra. In 
quantum group approach a complete description for vibrating and 
rotating diatomic molecules is given. The exact selection rules and 
wave functions are obtained. The Taylor expansion of the analytic 


formulas of the approach reproduces the famous Dunham expan- 
sion. (author). 133 refs, 20 figs. 


31461 (IC-94/112) Linearizing W-algebras. Krivonos, S.O. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics); Sorin, A.S. International Centre for 
Theoretical Physics, Trieste (Italy). Jun 1994. 8p. Grant 93-02- 
03821. (HEP-TH-9406005). Order Number DE94634324. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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We show that the Zamolodchikov’s and Polyakov-Bershadsky 
nonlinear algebras W3 and W), can be embedded as subaige- 
bras into some linear algebras with finite set of currents. Using 
these linear algebras we find new field realizations of W'?); and 
W3 which could be a starting point for constructing new versions of 
W-string theories. We also reveal a number of hidden relationships 
between W3 and W(?)3. We conjecture that similar linear algebras 
can exist for other W-algebra as well. (author). 10 refs. 


31462 (IC—94/115) Universal Hodge bundle and Mumford 
isomorphisms on the abelian inductive limit of Teichmueller 
spaces. Biswas, |. (International Centre for Theoretical Physics, 
Trieste (Italy)); Nag, S.; Sullivan, D. International Centre for Theo- 
retical Physics, Trieste (Italy). Jun 1994. 34p. Order Number 
DE94634325. Source: OSTI; NTIS (US Sales Only); INIS. 

Let Mg denote the moduli space of compact Riemann surfaces 
of genus g. Mumford had proved, for each fixed genus g, that 
there are isomorphisms asserting that certain higher DET bundles 
over Mg are certain fixed (genus-independent) tensor power of the 
Hodge line bundle on Mg. We obtain a coherent, genus- 
independent description of the Mumford isomorphisms over certain 
infinite-dimensiona! “universal” parameter spaces of compact Rie- 
mann surfaces (with or without marked points). We work with an 
inductive limit of Teichmueller spaces comprising complex struc- 
tures on a certain "solenoidal Riemann surface”, H,, a», which 
appears as the inverse limit of an inverse system of surfaces of dif- 
ferent general connected by abelian covering maps. We construct 
the universal Hodge and higher DET line bundles on this direct 
limit of Teichmueller spaces (in the sense of Shafarevich). The 
main result shows how such DET line bundles on the direct limit 
carry coherently-glued Quillen metrics and are related by the ap- 
propriate Mumford isomorphisms. Our work can be viewed as a 
contribution to a non-perturbative formulation of the Polyakov mea- 
sure structure in a genus-independent fashion. (author). 22 refs. 


31463 (JINR-E-2-94-82) Bound states of ‘dressed’ parti- 
sles. Shirokov, M.|. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1994. 6p. Order 
Number DE94636773. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters. B. 

A new approach to the problem of bound states in relativistic 
quantum field theories is suggested. It uses the creation - destruc- 
tion operators of ‘dresses’ particles which have been granted by 
Faddeev’s (1963) ‘dressing’ formalism. Peculiarities of the pro- 


posed approach as compared to the known ones are discussed. 8 
refs. (author). 


31464 (JINR-E—2-94-90) Weyl connection and non-Abelian 
gauge field. Barbashov, B.M.; Pestov, A.B. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1994. 6p. Order Number DE94635440. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik. C, Particles and Fields. 

It is shown that the congruent transference introduced by Wey] in 
1921 defines a non-Abelian gauge field. The simplest gauge- 
invariant equations are proposed for this field. Connection with the 
Riemann-Cartan geometry is discussed. 6 refs. 


31465 (JINR-R-2-94-84) Gravitational field of the isolated 
mass in Yordan-Brans-Dicke theory. Arutyunyan, G.G. (Erevan- 
skij Gosudarstvennyj Univ., Erevan (Armenia)); Papoyan, V.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1994. 1ip. (In Russian). Order Number 
DE94635441. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Astrofizika. 

The problem of determination of the gravitational field inside the 
static, spherically symmetric self-gravitating object is formulated. A 
number of exact solutions of the YBD equations are supplemented 
by the new solutions describing object considered. This solution can 
be rewritten in the form of modified curvature, uniform and other 
type coordinates. In the special case, the obtained solution coin- 
cides with the well-known Schwarzschild solution. (author). 8 refs. 


31466 


(LUNFD6-NFAS—1012-1-23-1994) Magnetohydrody- 
namics of accretion disks. Torkelsson, U. Lund Observatory 





(Sweden). Apr 1994. 23p. Order Number DE94636764. Source: 
OSTI; NTIS; INIS. 

The thesis consists of an introduction and summary, and five 
research papers. The introduction and summary provides the back- 
ground in accretion disk physics and magnetohydrodynamics. The 
research papers describe numerical studies of magnetohydrody- 
namical processes in accretion disks. Paper 1 is a one-dimensional 
study of the effect of magnetic buoyancy on a flux tube in an accre- 
tion disk. The stabilizing influence of an accretion disk corona on 
the flux tube is demonstrated. Paper 2-4 present numerical simula- 
tions of mean-field dynamos in accretion disks. Paper 11 verifies 
the correctness of the numerical code by comparing linear models 
to previous work by other groups. The results are also extended to 
somewhat modified disk models. A transition from an oscillatory 
mode of negative parity for thick disks to a steady mode of even 
parity for thin disks is found. Preliminary results for nonlinear dy- 
namos at very high dynamo numbers are also presented. Paper 3 
describes the bifurcation behaviour of the nonlinear dynamos. For 
positive dynamo numbers it is found that the initial steady solution 
is replaced by an oscillatory solution of odd parity. For negative dy- 
namo numbers the solution becomes chaotic at sufficiently high 
dynamo numbers. Paper 4 continues the studies of nonlinear dy- 
namos, and it is demonstrated that a chaotic solution appears even 
for positive dynamo numbers, but that it returns to a steady 
solution of mixed parity at very high dynamo numbers. Paper 5 de- 
scribes a first attempt at simulating the small-scale turbulence of 
an accretion disk in three dimensions. There is only find cases of 
decaying turbulence, but this is rather due to limitations of the sim- 
ulations than that turbulence is really absent in accretion disks. 


31467 (SLAC-PUB-6631) Baryogenesis and standard 
model CP violation. Huet, P. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Aug 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-940816—1: Meeting of the Division of Particles 
and Fields of the American Physical Society, Albuquerque, NM 
(United States), 2-6 Aug 1994). Order Number DE94017935. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The standard model possesses a natural source of CP violation 
contained in the phase of the CKM matrix. Whether the latter par- 
ticipated to the making of the matter-antimatter asymmetry of the 
observable universe is a fundamental question which has been ad- 
dressed only recently. The generation of a CP observable occurs 
through interference of quantum paths along which a sequence of 
flavor mixings and chirality flips take place. The coherence of this 
phenomenon in the primeval plasma is limited by the fast quark- 
gluon interactions. At the electroweak era, this phenomenon of 
decoherence forbids a successful baryogenesis based on the sole 
CP violation of the CKM matrix. 


31468 (UWThPh-1993-23) Transition amplitudes within the 
stochastic quantization scheme. Hueffel, H. (Vienna Univ. (Aus- 
tria). Inst. fuer Theoretische Physik); Nakazato, H. Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik. 28 Sep 1993. 14p. 
(DPUR-64.). Order Number DE94636775. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Quantum mechanical transition amplitudes are calculated within 
the stochastic quantization scheme for the free nonrelativistic parti- 
cle, the harmonic oscillator and the nonrelativistic particle in a 
constant magnetic field; we close with free Grassmann quantum 
mechanics. (authors). 


31469 (UWThPh-1993-42) Instantons and vacuum expecta- 
tion values in the Schwinger model. Adam, C. Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik. 9 Nov 1993. 24p. Order 
Number DE94636776. Source: OSTI; NTIS (US Sales Only); INIS. 

Vacuum expectation values for the Schwinger model are com- 
puted within the path integral formalism for an instanton vacuum. 
The calculations are done in flat Euclidean space and use the well- 
known anomaly results. It can be demonstrated that the instanton 
vacuum is absolutely necessary to obtain a consistent quantization. 
At last the results are compared to a similar treatment on the 


sphere and to the operator solution of the Schwinger model. (au- 
thor). 
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31470 (UWThPh-1994-1) Chiral invariant renormalization 
of the pion-nucleon interaction. Ecker, G. Vienna Univ. (Austria). 
inst. fuer Theoretische Physik. Jan 1994. 14p. (HEP-PH- 
9402337.). Order Number DE94636777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The leading divergences of the generating functional for Green 
functions of quark currents between one-nucleon states are calcu- 
lated with heat kernel techniques. The results allow for a chiral 
invariant renormalization of all two-nucleon Green functions of the 


pion-nucleon system to O(p%) in the low-energy expansion. (au- 
thor). 


31471 (UWThPh-1994-8) Combinatorial quantization of the 
Hamiltonian Chern-Simons theory. Alekseev, A.Y. (inst. of Theo- 
retical Physics, Uppsala Univ., Box 803 S-75108, Uppsala 
(Sweden)); Grosse, H.; Schomerus, V. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 11 Mar 1994. 49p. (HUTMP-93-B336; 
ES}79-1994; UUITP-5/94; HEP-TH-9403066.). Order Number 
DE94636785. Source: OSTI; NTIS (US Sales Only); INIS. 

Motivated by a recent paper of Fock and Rosly we describe a 
mathematically precise quantization of the Hamiltonian Chern- 
Simons theory. We introduce the Chern-Simons theory on the 
lattice which reproduces the results of the continuous theory ex- 
actly. The lattice model enjoys the symmetry with respect to a 
quantum gauge group. Using this fact we construct the algebra of 
observables of the Hamiltonian Chern-Simons theory equipped with 
a *-operation and a positive inner product. (authors). 


31472 (UWThPh-1994-9) On a quantum group invariant 
spin chain with nonlocal boundary conditions. Grosse, H. (Vi- 
enna Univ. (Austria). Inst. fuer Theoretische Physik); Raschhofer, 
E.; Pallua, S.; Prester, P. Vienna Univ. (Austria). Inst. fuer Theo- 
retische Physik. 11 Apr 1994. 16p. (ESI-91.). Order Number 
DE94636786. Source: OSTI; NTIS (US Sales Only); INIS. 

We treat an one parameter family of quantum spin models, 
which are quantum group invariant as well as periodic in a certain 
sense, using Bethe states. We analyze its ground state properties 
and obtain the surprising results that its spin becomes non-zero 
depending on the value of the parameter. Finite size corrections al- 
low to obtain the central charge which is spin dependent, too. 
Relations to other models are mentioned. (authors). 


31473 (UWThPh-1994-10) Anosov actions on  non- 
commutative algebras. Emch, G.G. (Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik); Narnhofer, H.; Thirring, W.; Sewell, G.L. 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 1994. 20p. 
(ES+103-1994.). Order Number DE94636778. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We construct an axiomatic framework for a quantum mechanical 
extension to the theory of Anosov systems, and show that this re- 
tains some of the characteristic features of its classical counterpart, 
€.g. positive Lyapunov exponents, a vectorial K-property, and expo- 
nential clustering. We then investigate the effects of quantisation on 
two prototype examples of Anosov systems, namely the iterations 
of an automorphism of the torus (the ’Arnold Cat’ model) and the 
free dynamics of a particle on a surface of negative curvature. It 
emerges that the Anosov property survives quantisation in the case 
of the former model, but not of the latter one. Finally, we show that 
the modular dynamics of a relativistic quantum field on the Rindler 
wedge of Minkowski space is that of an Anosov system. (authors). 


31474 (UWThPh—1994-15) Isospin breaking In chiral pertur- 
bation theory and the decays 7 — zl and +r — nrv. Neufeld, 
H.; Rupertsberger, H. Vienna Univ. (Austria). Inst. fuer Theoretis- 
che Physik. 1 Jul 1994. 28p. Order Number DE94636779. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Violation of isospin due to my + mg and electromagnetism is dis- 
cussed within the framework of the standard model. The decay 7 
— lv is calculated at the one-loop level in chiral perturbation the- 
ory including an estimate of the electromagnetic contributions. 
Adding all four decay channels, we obtain 2.0°10-'° as a rather 
accurate upper bound for the branching ratio. We determine the 
leading meson resonance contributions to r — nv predicting a 
branching ratio of 1.2°10-5. (authors). 
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31475 (UWThPh-1994-18) Quasifree second quantization 
and Its relation to noncommutative geometry. Grosse, H. Vi- 
enna Univ. (Austria). Inst. fuer Theoretische Physik. 30 May 1994. 
8p. Order Number DE94636780. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Schwinger terms of current algebra can be identified with nontriv- 
ial cyclic cocycles of a Fredholm module. We discuss its 
temperature dependence. Similar anomalies may occur also in spin 
systems. In simple examples already an operator-valued cocycle 
shows up. (authors). 


31476 (UWThPh-1994-21) Comparison of dynamical en- 
tropies for the noncommutative shifts. Alicki, R. (Instituut voor 
Theoretische Fysica, Universiteit Leuven, B-3001 Leuven 
(Belgium)); Narnhofer, H. Vienna Univ. (Austria). inst. fuer Theo- 
retische Physik. 14 Jun 1994. 8p. (ESI-106-1994.). Order Number 
DE94636781. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that two definitions of dynamical entropy for noncom- 
mutative shifts give different results. (authors). 


31477 (UWThPh-—1 994-24) The pion-nucleon interaction as 
an effective field theory. Ecker, G. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. Jul 1994. 12p. (HEP-PH-9407240.). Or- 
der Number DE94636782. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Also published in the Proceedings of the First International Sym- 
posium on Symmetries in Subatomic Physics, Taipei, Taiwan, 
16-18 May 1994. 

After a brief survey of effective field theories, the linear 7 model 
is discussed as a prototype of an effective field theory of the stan- 
dard model below the chiral symmetry breaking scale. Although it 
can serve as a toy model for the pion-nucleon interaction, the lin- 
ear o model is not a realistic alternative to chiral perturbation 
theory. The heavy baryon approach to chiral perturbation theory al- 
lows for a systematic low-energy expansion of Green functions and 
amplitudes with baryons. The chiral invariant renormalization of the 
effective field theory for the pion-nucleon system to O(p%) in the 
chiral expansion is reviewed. (authors). 


31478 (UWThPh-1994-25) Maximal CP violation in the 
Higgs sector and its effect on the p parameter. Joshi, G.C. 
(Dept. of Physics, Univ. of Melbourne, Parkville, VIC 3052 (Aus- 
tralia)); Matsuda, M.; Tanimoto, M. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. 1 Jul 1994. 15p. (AUE-04-94.). Order Num- 
ber DE94636783. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the conditions of maximal CP violation in the neutral 
Higgs mass matrix of the two Higgs doublet model. We get fixed 
values of tanG and constraints on the Higgs potential parameters. 
Two neutral Higgs scalars are constrained to be lighter than the 
charged Higgs scalar and these two Higgs scalars are expected to 
be almost degenerate due to the smaliness of the h parameter, 
where h is the CP violating coupling constant of the Higgs interac- 
tion. The radiative correction of the p parameter from the Higgs 
scalar exchange is rather small and its sign negative for a wide 
range of Higgs masses. It follows that maximum CP violation in the 
two Higgs doublet model is safely allowed for the p parameter 
without the custodial symmetry. (authors). 


31479 (UWThPh—1994-28) Non-leptonic radiative kaon de- 
cays and the chiral anomaly. Neufeld, H. Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik. 20 Jul 1994. 5p. Order Number 
DE94636784. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in the Proceedings of QCD 94, 7-13 July 1994, 
Montpellier, France. 

The weak radiative kaon decays K-227(7) and K-22727(7) 
are sensitive to the chiral anomaly. Chiral perturbation theory 


presents the appropriate theoretical framework for an investigation 
of these processes. (author). 
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31480 (ANL-HEP-CP-94-33) The paradigm of Pseudodual 
Chiral Models. Zachos, C.K. (Argonne National Lab., IL (United 
States)); Curtright, T.L. Argonne National Lab., iL (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9405162-1: 
Symposium on particles, strings and cosmology, Syracuse, NY 
(United States), 19-24 May 1994). Order Number DE94016386. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This is a synopsis and extension of Phys. Rev. D49 5408 (1994). 
The Pseudodual Chiral Model illustrates 2-dimensional field theo- 
ries which possess an infinite number of conservation laws but also 
allow particle production, at variance with naive expectations-a folk 
theorem of integrable models. We monitor the symmetries of the 
pseudodual model, both local and nonlocal, as transmutations of 
the symmetries of the (very different) usual Chiral Model. We refine 
the conventional algorithm to more efficiently produce the nonlocal 
symmetries of the model. We further find the canonical transforma- 
tion which connects the usual chiral model to its fully equivalent 
dual model, thus contradistinguishing the pseudodual theory. 


31481 (CONF-940327—-10) Investigation of direct photon 
production in 200 A GeV S + Au reactions. WA80 Collaboration. 
Oak Ridge National Lab., TN (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 29. Moriond meeting on quantum chro- 
modynamics and high energy hadronic interactions; Les Arcs 
(France); 12-26 Mar 1994. Order Number DE94018129. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Direct thermal photons in the py range of 0-5 GeV/c are ex- 
pected to provide a sensitive probe of the early conditions of the 
Quark Gluon Plasma which may be formed in relativistic heavy ion 
collisions. The production of single photons in 200 A GeV S + Au 
reactions has been investigated using the 3,800 element Pbglass 
calorimeter of CERN experiment WA80. Neutral x° and 7 cross 
sections have been measured via their two-photon decay branch 
yields. The measured x° and 7 cross sections have been used to 
calculate the expected inclusive yield of decay photons. Excess 
photon yield, beyond that attributed to radiative decays and back- 
ground sources, may be associated with thermal photon emission. 
Excess, “direct” photon yields have been extracted from high- 
statistics S + Au photon data for different event centrality classes. 
A slight excess photon yield above that which may be accounted 
for by hadronic decays was observed for central events. 


31482 (DESY—94-064) Symmetry properties of the effective 
action for high-energy scattering in QCD. Kirschner, R. 
(Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik); Lipatov, L.N.; Szymanowski, L. 
Deutsches Elektronen-Synchrotron (DESY), Zeuthen (Germany). 
Inst. fuer Hochenergiephysik. Apr 1994. 21p. Order Number 
DE94794113. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the effective action describing high-energy scattering 
processes in the multi-Regge limit of QCD, which should provide 
the starting point for a new attempt to overcome the limitations of 
the leading logarithmic and the eikonal approximations. The action 
can be obtained via simple graphical rules or by integrating in the 
QCD functional integral over momentum modes of gluon and quark 
fields that do not appear explicitiley as scattering or exchanged 
particles in the considered processes. The supersymmetry is used 
to obtain the terms in the action involving quark fields from the 
pure gluonic ones. We observe a Weizsaecker - Williams type 


relation between terms describing scattering and production of par- 
ticles. (orig.) 


31483 (DESY—-94-078) On the fine-tuning problem in 
minimal SO(10) SUSY-GUT. Hempfling, R. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). May 1994. 10p. 
(HEP-PH-94052521). Order Number DE94794105. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In grand unified theories (GUT) based on SO(10) all fermions of 
one generation are embedded in a single representation. As a re- 
sult, the top quark, the bottom quark, and the 7 lepton have the 
same Yukawa coupling at the GUT scale. This implies a very large 
ratio of Higgs vacuum expectation values, tanS~m;/m,. In this let- 
ter we show that GUT threshold correction to the universal Higgs 





mass parameter can solve the fine-tuning problem associated with 
such large values of tan £. (orig.) 


31484 (ESI-82-1994) The Dirac operator on the Fuzzy 
sphere. Grosse, H. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik); Presnajder, P. Vienna Univ. (Austria). Inst. fuer Theoretis- 
che Physik. 15 Apr 1994. 16p. (UWThPh-1994-11.). Order Number 
DE94636789. Source: OSTI; NTIS (US Sales Only); INIS. 

We introduce the Fuzzy analog of spinor bundles over the sphere 
on which the non-commutative analog of the Dirac operator acts. 
We construct the complete set of eigenstates including zero modes. 
In the commutative limit we recover known results. (authors). 


31485 (IC-94/18) Vortex solutions in two-Higgs-doublet 
systems. Bimonte, G.; Lozano, G. International Centre for Theo- 
retical Physics, Trieste (Italy). Apr 1994. 9p. (DSF-T—1/94; 
INFN-NA-IV—1/94.). Order Number DE94634363. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We analyze the existence of string-like defects in a two-Higgs- 
doublet system having SU(2) x U(1), x U(1)y, as gauge group. We 
are able to show that, when certain relations among the parame- 
ters hold, these configurations satisfy a set of first order differential 
equations (Bogomol’nyi equations) and their energy is proportional 
to their topological charge. (author). 12 refs. 


31486 (IC—94/65) Z_ flux-line lattices and_ self-dual 
equations in the standard model. Bimonte, G.; Lozano, G. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Apr 1994. 
9p. (DSF-T-5/94; INFN-NA-IV—5/94.). Order Number DE94634364. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We derive gauge covariant self-dual equations for the SU(2) x 
U(i)y theory of electroweak interactions and show that they admit 
solutions describing a periodic lattice of Z-strings. (author). 14 refs. 


31487 (IC—94/102) Neutrino masses and b - 7 unification in 
the supersymmetric standard model. Vissani, F. (international 
School of Advanced Studies, Trieste (Italy)); Smirnov, A.Yu. Inter- 
national Centre for Theoretical Physics, Trieste (italy). May 1994. 
14p. (SISSA-63/94/EP.). Order Number DE94634361. Source: 
OSTI; NTIS (US Sales Only); INIS. 

There are several indications that the Majorana masses of the 
right-handed neutrino components, Mp, are at the intermediate 
scale: Mp ~ (10'° - 1012) GeV or even lighter. The renormaliza- 
tion effects due to large Yukawa couplings of neutrinos from region 
of momenta Mp <or approx. q <or approx. Mg are studied in the 
supersymmetric standard model. It is shown that neutrino renor- 
malization effect can increase the m,/m, ratio up to (10/15)%. This 
strongly disfavors m, - m, unification for low values of tan 8 < 10 
especially at large values of as. Lower bound on Mp and tan 6 
from the b - + unification condition were found. The implications of 
the results to the see-saw mechanism of the neutrino mass gener- 
ation are discussed. (author). 17 refs, 4 figs. 


31488 (IC-94/121) Low energy properties of the heavy 
vector fermions. Zheng Hanging. International Centre for Theoret- 
ical Physics, Trieste (Italy). Jun 1994. 18p. Order Number 
DE94634362. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the properties of the heavy vector fermions with bare 
Dirac mass terms and a SU(2) x SU(2) global symmetry in the 
Yukawa interaction Lagrangian. Using the heat kernel expansion 
method we calculate their contributions to the low energy observ- 
ables. We argue that these heavy fermions may be responsible for 
a soft dynamical symmetry breaking through their condensation. 
We also discuss the possibility to consider the ordinary fermions as 
one part of the vector fermions within our model. (author). 21 refs, 
2 figs. 


31489 (JINR-E-2-94-42) Low energy theorems in quark po- 
tential models. Kallies, W.; Pervushin, V.N.; Sarikov, N.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1994. Order Number DE94636791. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik. C, Particles and Fields. 

Low energy theorems for pion decays (x -> pv, m -> yy) are 
considered in the framework of the quark potential models. It is 
shown that the separable approximation to the class of potentials 
leads to self-consistent reproducing of these theorems. It is found 
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that the generalization of the approach to the arbitrary potential of 
the quark interaction requires redefinition of the quark condensate 
by taking into account the form of the potential. 10 refs. (author). 


31490 (JINR-E-—2-94-43) Independent production and Pois- 
son distribution. Golokhvastov, A.J. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1994. 
7p. Order Number DE94635632. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Yadernaya Fizika. 

The well-known statement of factorization of inclusive cross- 
sections in case of independent production of particles (or clusters, 
jets etc.) and the conclusion of Poisson distribution over their multi- 
plicity arising from it do not follow from the probability theory in any 
way. Using accurately the theorem of the product of independent 
probabilities, quite different equations are obtained and no conse- 
quences relative to multiplicity distributions are obtained. 11 refs. 


31491 (JINR-E-—2-94-71) Hard e*e--pair Bremsstrahlung as 
a lepton polarimeter. Belitskij, A.V.; Efremov, A.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1994. 6p. Order Number DE94635615. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We suggest to apply a handedness concept to measure the 
polarization of final lepton in the reaction AB — |I~I*X which is ca- 
pable of probing the size of polarized gluon distribution in the 
nucleon. 4 refs., 1 fig. 


31492 (JINR-E—2-94-103) Deficiency of the Gross-Llewellyn 
Smith sum rule and QCD vacuum polarization effect. Dorokhov, 
A.E. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1994. 7p. Order Number DE94636790. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters. B. 

From the analysis of the recent CCFR Collaboration data for the 
structure function x F3(x, Q*) (0.015 <x< 0.65 and 1.2 GeV? 
<—Q*—< 501 GeV?) of the deep inelastic neutrino-nucleon scat- 
tering we conclude that probabiy part of the nucleon baryon number 
is due to the vacuum polarization effects. 14 refs.; 1 fig. (author). 


31493 (SLAC-PUB-6582) Complementarity of ete and pp 
colliders for the exploration of electroweak symmetry break- 
ing. Peskin, M.E. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Aug 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9403122-3: INS symposium, Tokyo (Japan), 8-10 Mar 
1994). Order Number DE94017397. Source: OSTI; NTIS; INIS; 
GPO Dep. 

| review the physics capabilities of the machines proposed for 
the next generation of high-energy experimentation: in hadron 
physics, the LHC, and in electron physics, a 500-1500 GeV ete 
techniques are expected to complement one another in the explo- 
ration of the next scale of physics. 
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Refer also to citation(s) 31448, 31481, 31492, 31493, 31527, 
31528, 31531, 31532, 31564, 31640, 31646 


31494 (BNL-49643) Higgs decay to bottom quarks at the 
Tevatron. Stange, A. (Brookhaven National Lab., Upton, NY 
(United States)); Marciano, W.; Willenbrock, S. Brookhaven Na- 
tional Lab., Upton, NY (United States). Oct 1998. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9306176-24: Workshop on physics at current 
accelerators and the supercollider, Argonne, IL (United States), 2-5 
Jun 1993). Order Number DE94016715. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We study the production and detection of the standard-model 
Higgs boson at the Fermilab Tevatron. The most promising mode 
is WH and ZH associated production followed by leptonic decay of 
the weak vector bosons and H — bb. It may be possible to detect 
a Higgs boson of mass m, = 60-80 GeV with 1000 pb" of inte- 
grated luminosity. 


31495 (DESY-93-174) Prospects of measuring the parity of 
Higgs particles. Kraemer, M. (Mainz Univ. (Germany). Inst. fuer 
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Physik); Kuehn, J.; Stong, M.L.; Zerwas, P.M. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1993. 
Sip. (TTP—93-41). Order Number DE94794130. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We analyze the prospects of measuring the parity of Higgs parti- 
cles in the Standard Model and its supersymmetric extensions. 
Higgs decays are discussed in this context as well as production 
processes including, in particular, the fusion of Higgs particles in 
linearly polarized photon-photon collisions. (orig.) 


31496 (DESY-94-062) Leptonic signals from off-shell Z bo- 
son pairs at hadron colliders. Zecher, C. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)); Matsuura, 
T.; Bij, J.J. van der. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Apr 1994. 20p. (HEP-PH-9404295). Order 
Number DE94794131. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the gluon fusion into paris of off-shell Z bosons and 
their subsequent decay into charged lepton pairs at hadron collid- 
ers : g—ZZ—4l= (|+:charged lepton). Throughout this paper we 
do not restrict the intermediate state Z bosons to the narrow width 
approximation but allow for arbitrary invariant masses. We compare 
the strength of this process with the known leading order results 
for q anti qZZ—4|= and for gg-H-—ZZ-—4I=. At LHC energies 
(,/s=14 TeV) the contribution from the gluon fusion background is 
around 20% of the contribution from quark-antiquark annihilation. 
These two processes do not form a severe irreducible background 
to the Higgs signal. At Higgs masses below 120 GeV the final 
state interference for the decay channel H-ZZ—4,*= is increas- 
ingly constructive. This has no effect on the Higgs search as in this 
mass region the signal remains too small. One can extend the in- 
termediate mass Higgs search via off-shell Z boson pairs at the 
LHC down to about 130 GeV Higgs mass. However careful study of 
the reducible background is needed for definite conclusions. (orig.) 


31497 (DESY-94-069) Reconstruction of the decay B- 
—D,°(2414)x—. Albrecht, H. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany)); Hamacher, T.; Hofmann, R.P.; 
Kirchhoff, T.; Mankel, R.; Nau, A. ARGUS Collaboration. 


Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 


Apr 1994. 15p. Foerderkennzeichen BMFT 054D051P; Fo- 
erderkennzeichen BMFT 056DD1 Order Number DE94794106. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present the results of a partial reconstruction of the decay 
channel B~ D,‘*)°a— performed using the ARGUS detector oper- 
ating at the e*e~ storage-ring DORIS Il. In the context of this 
paper, D,'*© is an L=1 excited charm meson decaying 
to D*tx—-. The measured product of branching ratios 
is  Br(B--D,°(2414)x—).Br(D,°—D**+2—)=(0.1740.05+0.04)% 
where the first error is statistical and the second systematic. No ev- 
idence for the decay B~ +D,*°(2459)x— is observed. We calculate 
the upper limit Br(B- D2 *°(2459)2—).Br(D2*° +D**x—-)<0.07% 
at the 90% confidence level. (orig.) 


31498 (DESY—94-072) Leptoquark pair production at ep 
colliders. Bluemlein, J. (Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik); Boos, 
E.; Pukhov, A. Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Apr 1994. 17p. 
(HEP-PH-9404321). Order Number DE94794109. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The pair production cross section for scalar and vector lepto- 
quarks at ep colliders is calculated for the case of photon-gluon 
fusion. in a model independent analysis we consider the most gen- 
eral C and P conserving couplings of gluons and photons to both 
scalar and vector leptoquarks described by an effective low-energy 
Lagrangian which obeys U(1)emxSU(3)_ invariance. Numerical pre- 


dictions are given for the kinematical regime at HERA and LEP x 
LHC. (orig.) 


31499 (DESY-94-094) Measurement of the absolute 
branching fractions for D° decays into K~2x*,K-2*x*x-, 
K°x+x-. Albrecht, H.; Hamacher, T.; Hofmann, R.P.; Kirchhoff, T.; 
Mankel, R.; Nau, A.; Nowak, S.; Ressing, D.; Schroeder, H.; 
Schulz, H.D.; Walter, M.; Wurth, R.; Hast, C.; Kapitza, H.; 
Kolanoski, H.; Kosche, A.; Lange, A.; Lindner, A.; Schieber, M.; 
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Siegmund, T.;ARGUS Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jun 1994. 10p. Order 
Number DE94797776. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the ARGUS detector at the e*te- storage ring 
DORIS Il we have measured the absolute branching ra- 
tios of the D-o meson, Br(D°—K~2*)=(3.41+0.1210.28)%, 
Br(D° +K~- x*x*2—)=(6.8040.2740.57)%, and Br(D°— anti 
Kort x—)=(5.08+0.39+0.49)%. (orig.) 


31500 (DESY—94-096) Implications for supersymmetric 
dark matter detection from radiative b decays. Borzumati, F.M. 
(Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik); 
Drees, M.; Nojiri, M.M. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Jun 1994. 16p. (KEK-TH-400; KEK-94- 
44(prepr.); MAD/PH-835). Order Number DE94797763. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We point out that combinations of parameters that predict large 
counting rates in experiments searching for supersymmetric dark 
matter often tend to predict a very large branching ratio for the in- 
clusive decay b—s-. The recent experimental upper bound on this 
branching ratio, therefore, indicates that searches for supersym- 
metric dark matter might be even more difficult than previously 
anticipated. (orig.) 


31501 (DESY-—94-097) Semi-analytical approach to Higgs 
production at LEP 2. Bardin, D. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation)); Leike, A.; Riemann, T. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Jun 1994. 8p. (CONF-9404210—-: Zeuthen 
workshop on elementary particle theory: Physics at LEP200 and 
beyond, Teupitz (Germany), 10-15 Apr 1994; CERN-TH-7305/94; 
LMU-08/94; HEP-PH-—9406273). Order Number DE94797756. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The cross-section for the reaction ete- —b anti butp- is calcu- 
lated with a semi-analytical integration of the phase space. 
Compact formulae are obtained for the total cross section and for 
invariant mass distributions of the uty- and b anti b pairs. The 
background diagrams to ZH production yield analytically cumber- 
some but numerically small contributions. The numerical results are 
compared with those from a Monte Carlo approach. (orig.) 


31502 (DESY-94-101) A model independent analysis of 
the Z lineshape. Kirsch, S. L3 Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Jun 1994. 8p. (CONF-940327-: 29. Moriond 
meeting on quantum chromodynamics and high energy hadronic 
interactions, Les Arcs (France), 12-26 Mar 1994). Order Number 
DE94797758. Source: OSTI; NTIS (US Sales Only); INIS. 

The S-matrix, effective coupling and partial width ansatzes are 
used to describe total cross sections and asymmetries in the vicin- 
ity of the Z pole. Fit results using the 1990-1992 data taken with the 
L3 detector are presented. The partial width ansatz, with fixed +Z 
interference term, neglects the correlation between the interference 
term and the Z mass. This leads to an underestimating of the error 
on the Z mass, 5mz. A possibility to improve the measurements of 
the -+yZ interference and therefore 5mz is discussed. (orig.) 


31503 (DESY-94-112) New results from the H1 experiment 
at HERA on jets, the proton structure function, rapidity gap 
events, charged current cross section and searches for new 
particles. Greenshaw, T. (Liverpool Univ. (United Kingdom). Oliver 
Lodge Lab.); Hapke, M.; Mueller, K.; Prosi, R. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jul 1994. 
3ip. (CONF-940327—: 29. Moriond meeting on quantum chromo- 
dynamics and high energy hadronic interactions, Les Arcs 
(France), 12-26 Mar 1994). Order Number DE94797655. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The cross section of the charged current process 
e@—p-—ve+hadrons is measured at HERA for transverse momenta 
of the hadron system larger than 25 GeV. The effect of the W 
propagator term is visible for the first time. A direct search for new 
particles is presented. No evidence for the production of lepto- 
quarks, leptogluons R-parity violating squarks or excited electrons 
could be found. New exclusion limits are given. (orig.) 





31504 (DOE/ER/10629-T4) [Hadroproduction of charmed 
and bottom mesons (Fermilab experiment E-653): Progress re- 
port, June 13, 1983—June 14, 1984]. Oklahoma Univ., Norman, 
OK (United States). Dept. of Physics and Astronomy. [1984]. 133p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AS05-80ER10629. Order Number DE94004874. Source: 
OSTI; NTIS; GPO Dep. 

(l)Resultts are given for photoproduction of the D* at 103 GeV. 
Clean signals are seen for the decay D*+ — x+D° with the D° 
decaying into both KF x+ and K¥z=x°. Analysis of the Dalitz plot 
for the Kzx mode gives branching fractions (BFs) for K~ p*, 
K*-xt, and K*°7r° final states. The BF for D° — K-pt+t, much 
lower than a previous result, is in approximate agreement with the 
value expected for an |=1/2 final state. (Il)inelastic and elastic J/~ 
photoproduction on H is investigated at 103 GeV. The inelastic 
cross section with E,/E, < 0.9 is significantly lower than the cor- 
responding result for muoproduction on Fe targets, but consistent 
with second-order perturbative QCD calculation. The mean p, of 
inelastic events is larger than that of elastic events. (Ill)Analysis of 
data from the CLEO experiment has yielded evidence for BB pro- 
duction from the 4S upsilon state. A preliminary cross section is 
shown. (IV)The SSD prototyping and testing program is described. 
The detectors performed as expected. (V)Three 24 x 36 mm? Cen- 
tronic detectors 300 microns thick were tested in 650-MeV/c proton 
and 600-MeV/c pion beams. Charge sharing was found to occur. 
(Vi)Tests of attenuation lengths and light output were made on 
three types of scintillator: NE102A, PS12, and PS10. PS10 ap- 
pears the most suitable. (VIl)Charge-sharing SSDs of (V) were 
subject to analysis: checking of pulse heights of single stripes, hit 
pairs, and hit quads vs theoretical values; resolution of three-point 
proton/pion tracks, and characterization of devices by charge sum/ 
difference plots of hit pairs. (VIil) Board fabrication and tests of a 
hadron calorimeter intended to be 91 x 91 sq.in. are discussed. 
(IX)Testing of an amplifier with LRS hybrid preamp is related. 


31505 (DOE/ER/40561-148) Family symmetries and proton 
decay. Murayama, Hitoshi (Lawrence Berkeley Lab., CA (United 
States)); Kaplan, D.B. Washington Univ., Seattle, WA (United 
States). Inst. for Nuclear Theory. [1994]. 13p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract FG06- 
90ER40561. Order Number DE94017575. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The proton decay modes p — K°e* and p — K°,.*+ may be visi- 
ble in certain supersymmetric theories, and if seen would provide 
evidence for new flavor physics at extremely short distances. 
These decay modes can arise from the dimension five operator 
(Q;Q;QeL; 2), where Q; and L; are i® generation quark and lepton 
superfiekis respectively. Such an operator is not generated at 
observable levels due to gauge or Higgs boson exchange in a min- 
imal GUT. However in theories that explain the fermion mass 
hierarchy, it may be generated at the Planck scale with a strength 
such that the decays p — K°é* are both compatible with the pro- 
ton lifetime and visible at Super-Kamiokande. Observable proton 
decay can even occur in theories without unification. 


31506 (DOE/FTR-94009395) Workshop on _ Proton- 
Antiproton collider physics held at Tsukuba, Japan: Foreign 
trip report, October 15-27, 1993. Demarteau, M. Fermi National 
Accelerator Lab., Batavia, IL (United States). 11 Dec 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE94009395. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The 9th Topical Workshop on Proton-Antiproton collider physics 
gave a very complete overview of recent results from pp collisions 
and showed the richness of the field. An impressive array of pre- 
sentations were given. At the Institute for Nuclear Physics of the 
University of Tokyo a detailed presentation on the properties of the 
W= and Z° electroweak gauge bosons, using final states contain- 
ing electrons and muons, was presented. In particular, a detailed 
discussion of the preliminary measurement of the W*+-mass analy- 
sis was given. Also the status of the search for the top quark was 
described in some detail. 
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31507 (FNAL/C—94/128-E) Mass and lifetime measurements 
with exclusive B reconstruction at CDF. Lewis, J.D. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). 7 Jul 1994. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9403127-2: Les rencontres de 
physique de la vallee d’aoste, La Thuile (Italy), 6-12 Mar 1994). 
Order Number DE94015849. Source: OSTI; NTIS; INIS; GPO Dep. 

Lifetimes and masses of B mesons have been measured in ex- 
clusively reconstructed decays including J/xy — yu* decays. In 19.3 
pb-" of pp collisions at \/s = 1.8 TeV taken in 19920-93 at the 
Fermilab Tevatron collider, approximately 300 B mesons have been 
fully reconstructed. The measurements require precise determina- 
tion of the helical track parameters of charged particle tracks. We 
find M(Bs°) = 5367.7 + 2.4 + 4.8 MeV/c?, r(B*) = 1.61 + 0.16 + 
0.05 ps, and 7(B°) = 1.57 + 0.18 + 0.08 ps. 


31508 (FNAL/C—94/136-E) Ji,’ — uty and B => J/y,y’ 
cross sections. CDF Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jun 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-940722-20: 27. international conference on 
high energy physics, Glasgow (United Kingdom), 21-27 Jul 1994). 
Order Number DE94017184. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper presents a measurement of J/x,1’ differential cross 
sections in pp collisions at ,/s = 1. 8 TeV. The cross sections are 
measured above 4 GeV/c in the central region (|n| < 0.6) using 
the dimuon decay channel. The fraction of events from B decays is 
measured, and used to calculate b quark cross sections and direct 
J/yb, w' cross sections. The direct cross sections are fond to be 
more than an order of magnitude above theoretical expectations. 


31509 (FNAL/C—94/169-E) Measurements of the mass and 


width of the W Boson from CDF. Kim, Young-Kee (Lawrence 
Berkeley Lab., CA (United States)). Fermi National Accelerator 
Lab., Batavia, IL (United States). [1994]. 11p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-940327-8: 29. Moriond meeting on quantum 
chromodynamics and high energy hadronic interactions, Les Arcs 
(France), 12-26 Mar 1994). Order Number DE94015380. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have made a preliminary determination of the W boson mass, 
My = 80.38 + 0.23 GeV/c? from a combined analysis of W — ev 
in p collisions at ,/s = 1.8 TeV. The electron data alone yields Mw 
= 80.47 + 0.15(stat.) + 0.25(syst.) GeV/c*, while the muon data 
gives My = 80.29 + 0.20(stat.) + 0.24(syst.) GeV/c*. Measuring 
the ratio cw-B(W—ev) /oz — e*e-, we have extracted a value for 
the W width, I'(W) = 2.063 + 0.061(stat.) + 0.060(syst.) GeV and 
the branching ratio, T(W — ev)/T(W) = 0.1094 + 0.0033(stat.) + 
0.0031(syst.). This allows us to set a decay mode independent 
limit on the top quark mass, Mp > 62 GeV/c* at the 95% C.L. 


31510 (FNAL/C-94/178-E) Production of J/Y in 800 GeV/c 
p-Si interactions. Fermilab E771 Collaboration. Fermi National Ac- 
celerator Lab., Batavia, IL (United States). Jul 1994. 8p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States);Natural Sciences and 
Engineering Research Council of Canada, Ottawa, ON 
(Canada);Istituto Nazionale di Fisica Nucleare, Rome (italy). DOE 
Contract AC02-76CH03000. Order Number DE94017982. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors report on the analysis of high mass opposite sign 
dimuon states produced in pSi interactions at ,/s = 38.7 GeV. 
These data have been collected with an open geometry fixed tar- 
get spectrometer in the Fermilab Experiment E771. J/y and (2S) 
total cross section sand J/) x; and p; differential cross sections 
have been measured and compared with extrapolations from data 
at lower energies. Evidence for Y meson production is also pre- 
sented. 


31511 (FNAL/C—94/184-E) Beam flavor in the 
hadroproduction of D+ and D.+ mesons. Fermilab E769 Col- 
laboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States);Conselho Nacional de Desenvolvimento Cientifico e 
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Tecnologico (CNPq), Brasilia, DF (Brazil);Natural Sciences and En- 
gineering Research Council of DOE Contract ACO02-76CH03000. 
Order Number DE94015541. Source: OSTI; NTIS; INIS; GPO Dep. 

Fermilab E769, a fixed-target experiment conducted during the 
1987-88 running period, yielded large numbers of charm particles. 
Through collisions of 250 GeV z+, K+, and p on a muktifoil target, 
E769 allows for studies of beam flavor dependence in the 
hadroproduction of charm. Through the decay modes D* — 
K-2xtx+, D+ — dx*, and D,+ — K*° K+ (and charge conjugates), 
the authors have extracted D+ and D,* signals for all five beam 
types. They report preliminary measurements of the beam depen- 
dence of the absolute production cross-sections (For Feynman x > 
0) of the D+ and D,*. 


31512 (FNAL/C-94/186-E) D°-B° mixing and doubly 
Cabibbo-suppressed decays of the D*. Fermilab E791 Collabo- 
ration. Fermi National Accelerator Lab., Batavia, IL (United States). 
Jul 1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. Order Number 
DE94015540. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes results from Fermilab experiment E791 
on D°-6° mixing and doubly Cabibbo-suppressed decays of the D+ 
meson. In order to search for D°-D° mixing, the authors use only 
D° mesons from D*+ decays in which case the charge of the pion 
from the D** decay identifies the charm quantum number of the D° 
at birth. When the D° decays, the charge of the kaon identifies the 
charm quantum number and this way one can tell if mixing has oc- 
curred. This kind of search can be carried out by CLEO Il as weil 
and their conclusion was that there is some evidence of a wrong 
sign signal (0.77 + 0.25 + 0.25)% of the right sign signal. 
However, because of a lack of lifetime information, they cannot dis- 
tinguish between doubly Cabibbo-suppressed decays which are 
expected at the level of the observed signal and mixing. They use 
their excellent lifetime sensitivity to obtain separate limits. During 
the past year, the authors have been working on extracting D* 
doubly Cabibbo-suppressed decay signals from E791’s data sam- 
ple. These decays are interesting both because they have never 
been observed and because definite predictions have been made 
about their rates, based on models of D mesons and their decay 
mechanisms. Preliminary analyses of 1/3 of the data have now 
been completed. Figure 3 shows the Cabibbo-favored signal D+ — 
K-2x*x* and the next figure shows the signal in the doubly 
Cabibbo-suppressed mode D* — Ktx-2x-. 


31513 (FNAL/C—94/187-E) Search for D+ — a*tp*ty-. Fermi- 
lab E791 Collaboration. Fermi National Accelerator Lab., Batavia, 
IL (United States). Jul 1994. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO2-76CH03000. Order 
Number DE94015538. Source: OSTI; NTIS; INIS; GPO Dep. 
Flavor-changing neutral current decays are forbidden in lowest 
order in the Standard Model. The authors present results of a 
search for the charm changing neutral current decay Dt — 
a* u* »— based on the analysis of one third of the data from Fermi- 
lab experiment E791, accumulated during the 1991-92 fixed target 
run with a 500 GeV negative pion beam incident on a segmented 
target. Assuming that the decay kinematics are the same as for D+ 
— K-~x*x*, they set an upper limit on the branching ratio for this 


channel, B(D* — x*yuty-) < 4.6 x 10-5 at the 90% confidence 
level. 


31514 (FNAL/C-94/193) Experimental In high- 
sensitivity charm experiments. Appel, J.A. Fermi National 
Accelerator Lab., Batavia, IL (United States). Jul 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. Order Number DE94015544. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Progress in the exploration of charm physics at fixed target ex- 
periments has been prodigious over the last 15 years. The issue 
before the CHARM2000 Workshop is whether and how this 
progress can be continued beyond the next fixed target run. An 
equivalent of 10° fully reconstructed charm decays has been se- 
lected as a worthy goal. Underlying all this is the list of physics 
questions which can be answered by pursuing charm in this way. 
This paper reviews the experimental issues associated with making 
this next step. It draws heavily on the experience gathered over 


issues 
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the period of rapid progress and, at the end, poses the questions 
of what is needed and what choices may need to be made. 


31515 (INIS-mf-14278) Measurement of the proton struc- 
ture function at HERA using the ZEUS detector. Bentvelsen, 
S.C.M. Amsterdam Univ. (Netherlands). 28 Apr 1994. 184p. Order 
Number DE94794155. Source: OSTI; NTIS; INIS. 

In May 1992, the HERA collider produced its first collisions be- 
tween electrons and protons, at a center-of-mass energy of 295 
GeV. The ZEUS experiment, one of the two main detectors at 
HERA, recorded 24.7 nb-"' of data in the fall of 1992. The analysis 
of this data, leading to an initial determination of the proton struc- 
ture function F, in the kinematic domain accessible at HERA, is 
the main subject of this thesis. In the first chapter, a short review 
of inclusive deep-inelastic-scattering (DIS) is given. We also briefly 
present the status of pre-HERA fixed target DIS experiments. The 
second chapter offers a description of the HERA accelerator com- 
plex, the luminosity measurement and the ZEUS detector. Chapter 
three treats the reconstruction of x ans Q* from measured quanti- 
ties. Chapter four describes the selection of the DIS data sample. 
Chapter five investigates various distributions of the DIS sample in 
comparison with the Monte Carlo predictions. The Monte Carlo dis- 
tributions are given for extreme choices of the proton structure 
function parametrizations. In chapter six, we determine from the x 
and Q* distributions the proton structure function Fz. A correction 
is made for the effect of the longitudinal structure function F,. The 
measured F. as a function of x is rising rapidly towards low values 
of x. (orig.) 


31516 (INS—1026) A Green's function method for hadrons 
in nuclei. Morimatsu, Osamu; Yazaki, Koichi. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Feb 1994. 52p. Order Number 
DE94792620. Source: OSTI; NTIS; INIS. 

A partial review is given of the Green's function method for cal- 
culating inclusive and semi-inclusive cross sections for quasi-free 
processes where various hadrons are produced in nuclear targets. 
The general properties of the Green's function related to the en- 
ergy spectrum of the system is discussed. It is shown that the 
method provides us with a unique way of studying hadrons in nu- 
clei in the form of the final state interaction between the produced 
hadron and the residual nucleus. The method is applied to the =- 
hyperon production by (K~, 2) reactions on nuclei in connection 
with the possibility of observing =-hypernuclear states, the produc- 
tion of hadronic atoms where the strong interaction interferes with 
the Coulomb interaction giving rise to interesting phenomena and 
the high energy electron scattering in the quasi-elastic region asso- 
ciated with the nuclear or color transparency. (author) 58 refs. 


31517 (JINR-E-2-94-27) Inclusive rapidity correlations of 
=~ mesons in pp-interactions. Golokhvastov, A.|. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1994. 24p. Order Number DE94635654. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik. C, Particles and Fields. 

The simple single-parameter approximation of one-particle semi- 
inclusive rapidity distributions of negative particles (x mesons) in 
pp interactions at various multiplicities over the investigated range 
of primary momenta 6.6-400 GeV/c is presented. Assuming the 
lack of any kind of correlations in semi-inclusive events, a good de- 
scription of experimental data on two-particle inclusive rapidity 
correlations (pseudo correlations), which are due to wrong normal- 
ization of the probability density functions and the multiplicity 
dependence of kinematic spectra, is obtained. Data on forward- 
backward, right-left correlations and multiplicity distributions in 
rapidity intervals and intervals separated by empty gaps do not 
contradict independent x~ production either. 35 refs., 10 figs. 


31518 (JINR-E—2-94-46) Enhanced oscillation of neutrinos 
of different masses in matter. Beshtoev, Kh.M. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1994. 6p. Order Number 
DE94635648. Source: OSTI; NTIS (US Sales Only); INIS. 

The oscillation probability is estimated for neutrinos of different 
masses in their passing through matter of different thickness, in- 
cluding the Sun. 6 refs. 





31519 (JINR-E—2-94-79) On leading charmed meson pro- 
duction in 7 -nucleon interactions. Bednyakov, V.A. Joint inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems. 1994. 6p. Order Number DE94636797. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is shown that the D-meson, whose light quark is the initial-pion 
valence quark and whose charmed quark is produced in annihila- 
tion of valence quarks and has got a large enough momentum, is 
really a leading meson in reactions like x—p -> D X. If such anni- 
hilation of valence quarks from initial hadrons is impossible, there 
must be no distinct leading effect. 10 refs.; 2 figs. (author). 


31520 (LA-UR-—94-2761) Neutrino oscillation studies at 
LAMPF. Louis, W.C. LSND Collaboration. Los Alamos National 
Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9405216—1: Neutrino ‘94: 16th international conference on 
neutrino physics and astrophysics, Eilat (Israel), 29 May - 3 jun 
1994). Order Number DE94018098. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A search for V, — Ve oscillations has been made by the Liquid 
Scintillator Neutrino Detector experiment at LAMPF after an initial 
month and a half run. The experiment observes eight events con- 
sistent with the reaction Vep — e*n followed by np — dy (2.2 
MeV). The total estimated background is 0.9+0.2 events. 


31521 (LPNHE-93-08) Deep inelastic electron-proton scat- 
tering at HERA: Results from the H1 experiment. Krasny, M.W. 
H1 Collaboration. Paris-6 Univ., 75 (France). Lab. de Physique Nu- 
cleaire et de Hautes Energies. 1993. 41p. (CONF-9305329-: 21. 
international meeting on fundamental physics, Madrid (Spain), 9-15 
May 1993). Order Number DE94634378. Source: OSTI; NTIS (US 
Sales Only); INIS. 

These lectures are focused on the results obtained by the H1 
collaboration at HERA from the analysis of deep inelastic electron- 
proton scattering data collected in 1992 - the first year of HERA 
operation. Measurements of the structure function F2(x,Q*), particle 
energy flow, jet rates and results of direct searches for leptoquarks 
are presented. Several experimental aspects of deep inelastic 
physics specific to the HERA environment are discussed. (author) 
44 refs., 25 figs., 3 tabs. 


31522 (LPNHE-93-09) Results from the H1 experiment at 
HERA. Krasny, M.W. Hi Collaboration. Paris-6 Univ., 75 (France). 
Lab. de Physique Nucleaire et de Hautes Energies. 1993. 17p. 
(CONF-9306134—: Conference on hadron, Como (italy), 21-25 Jun 
1993). Order Number DE94634379. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results obtained by the H1 collaboration at HERA from the anal- 
ysis of the data collected in 1992 - the first year of HERA operation 
are presented. Measurements of the total photoproduction cross- 
section and the inclusive jet cross-section in -yp scattering, the 
structure function F2(x,Q2) and the jet rates in deep inelastic ep 
scattering, and results of direct searches for leptoquarks are dis- 
cussed. (author) 37 refs., 6 figs. 


31523 (NIKHEF-H—-93-06) Relativistic dynamics of spin in 
strong external fields. Holten, J.W. van. Nationaal Inst. voor 
Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie H. 1993. 12p. (CONF-9209476—: 4. Hellenic school 
on elementary particle physics, Corfu (Greece), Sep 1992). Order 
Number DE94794258. Source: OSTI; NTIS; INIS. 

The dynamics of relativistic spinning particles in strong external 
electromagnetic or gravitational fields is discussed. Spin-orbit cou- 
pling is shown to affect such relativistic phenomena as time-dilation 
and perihelion shift. Possible applications include muon decay in a 
magnetic field and the dynamics of neutron stars in binary sys- 
tems. (orig.) 


31524 (NIKHEF-H-94-08) All electroweak four fermion 
processes in electron-positron collisions. Berends, F.A. (Rijk- 
suniversiteit Leiden (Netherlands). Inst. Lorentz voor Theoretische 
Natuurkunde); Pittau, R.; Kleiss, R. Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sec- 
tie H. 6 Apr 1994. 45p. Sponsored by Commission of the European 
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Communities, Brussels (Belgium). Contract CHRX-CT-0004. (INLO- 
PUB-1/94). Order Number DE94789644. Source: OSTI; NTIS; 
INIS. 

This paper studied the electroweak production of all possible four 
fermion states in ete collisions. Since the methods empolyed to 
evaluate the complete matrix elements and phase space are very 
general, all four fermion final states in which the charged particles 
are detected can be considered. Also all kinds of experimental cuts 
can be imposed. With the help of the constructed event generator 
a large number of illustrative results is obtained, which show the 
relevance of backgrounds to a number of signals. For LEP 200 the 
W-air signal and its background are discussed, for higher energies 
also Z-air and single W and Z signals and backgrounds are pre- 
sented. (orig.) 


31525 (SLAC-PUB-6571) High energy photon-photon colli- 
sions. Brodsky, S.J. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Zerwas, P.M. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Jul 1994. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-940351-1: Workshop on 
gamma-gamma colliders, Berkeley, CA (United States), 28-31 Mar 
1994). Order Number DE94017494. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The collisions of high energy photons produced at a electron- 
positron collider provide a comprehensive laboratory for testing 
QCD, electroweak interactions and extensions of the standard 
model. The luminosity and energy of the colliding photons 
produced by back-scattering laser beams is expected to be compa- 
rable to that of the primary ete~ collisions. In this overview, we 
shall focus on tests of electroweak theory in photon-photon annihi- 
lation, particularly yy — W*W-, +7 — Higgs bosons, and 
higher-order loop processes, such as yy — 7, Zy and ZZ. Since 
each photon can be resolved into a W*W™™® pair, high energy 
photon-photon collisions can also provide a _ remarkably 
background-free laboratory for studying WW _ collisions and 
annihilation. We also review high energy +77 tests of quantum chro- 
modynamics, such as the scaling of the photon structure function, 
tt production, mini-jet processes, and diffractive reactions. 


31526 (YITP/U-94-10) Quasi two body decays of charm 
mesons. Terasaki, K. Kyoto Univ., Uji (Japan). Uji Research Cen- 
ter of Yukawa inst. for Theoretical Physics. Apr 1994. 19p. Order 
Number DE94792634. Source: OSTI; NTIS; INIS. 

Quasi two body decays of charm mesons are studied by using a 
hard meson approximation in which the amplitude M is approxi- 
mated by M~Merc+Ms. The surface term Mg is given by a sum of 
all the possible pole amplitudes involving contributions of four- 
quark and hybrid mesons in addition to ground-state {QQ-bar}o 
mesons to the intermediate states. Contributions of multi-hadron in- 
termediate states are taken in the form of Merc. In the annihilation 
type of decays, hybrid mesons play an important role. The specta- 
tor type of decays can have significant contributions of four-quark 
mesons. The mixed type of decays are a little complicated since 
they can have all the contributions of possible hybrid and four- 
quark mesons in addition to the ground-state {QQ-bar}). The 
calculated branching ratios, 8(D*—+K-bar®p*) and 6(D°—K~ p*), 
are of ordinary size in contrast with the factorization which predicts 
very large rates for these decays. The predicted 6(D,*—+-2*w) is 
very small. The D,*-+x*° decay can be suppressed in consis- 
tency with the other decays. (author). 
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Refer also to citation(s) 31494, 31502, 31504, 31507, 31509, 
31517, 31543 


31527 (BONN-IB—94-17) Test of the CP invariance in the 
decay Z° —.ranti rand weak dipole moment determination of 
the rlepton. Hoecker, A. Bonn Univ. (Germany). Physikalisches 
Inst.; Bonn Univ. (Germany). Mathematisch-Naturwissenschaftliche 
Fakultaet. May 1994. 75p. (in German). Order Number 
DE94797659. Source: OSTI; NTIS (US Sales Only); INIS. 
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Using 19742 Z°-7 anti + decays, accumulated in 1991 and 
1992 with the OPAL-detector at LEP, a direct test of CP-invariance 
in the neutral current reaction ete-—7*7~- is performed by mea- 
suring CP-odd observables. They are proportional to the weak 
dipole moment of the 7-lepton. Employing a new method based on 
optimal CP observables constructed from the 7 flight and spin di- 
rections more sensitive measurements on the real and - for the 
first time - the imaginary part of the weak dipole moment with high- 
est possible signal to noise ratio is obtained. No evidence for a 
non-zero expectation value of the considered observables and 
hence for CP-violation is observed. An upper limit on the weak 
dipole moment of vertical stroke Re(d,“)vertical stroke 
<1.2x10-'? e@ em and vertical stroke Im(d-“)vertical stroke 
<4.0x10—-'” e cm with 95% confidence level is given. (orig.) 


31528 (DESY-94-060) A remark on the Q? evolution of 
intrinsic charm in the proton. Golubkov, Y.A. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation)). Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Apr 1994. 
14p. Order Number DE94794132. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Q? evolution of the charmed structure function ("Intrinsic 
Charm”) of the proton was considered. It is shown that the numeri- 
cal results of E. Hoffmann and R. Moore (1983) overestimate the 
QCD evolution of the heavy quark distribution inside the proton 
about 2.5 times. This observation leads to result that QCD evolu- 
tion of the intrinsic charm structure function can in practice be 
neglected at xp >0.1. The main effect comes from the threshold be- 
haviour ("mass corrections” to the structure function) of the charm 
distribution. The correct calculations agree better both with the 
physical expectations and with the experimental data of the EMC 
collaboration on diffractive charm production in vN-scattering. Fit to 
the EMC data gives the IC normalization equal to 0.5%. It is con- 
cluded that the contribution from neutral current scattering on the 
intrinsic charmed quark should significantly exceed the contribution 
from photon-gluon fusion process at small values of the momentum 
transfer, Q?<20 GeV* and xg>0.1 and can be observed at HERA 
collider. (orig.) 


31529 (DESY-94-095) Heavy baryons. Koerner, J.G. (Mainz 
Univ. (Germany). Inst. fuer Physik); Pirjol, D.; Kraemer, M. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jun 1994. 95p. (MZ-THEP-—94-08). Order Number DE94797777. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We review the experimental and theoretical status of baryons 
containing one heavy quark. The charm and bottom baryon states 
are classified and their mass spectra are listed. The appropriate 
theoretical framework for the description of heavy baryons is the 
Heavy Quark Effective Theory, whose general ideas and methods 
are introduced and illustrated in specific examples. We present 
simple covariant expressions for the spin wave functions of heavy 
baryons including p-wave baryons. The covariant spin wave func- 
tions are used to determine the Heavy Quark Symmetry structure 
of flavour-changing current-induced transitions between heavy 
baryons as well as one-pion and one-photon transitions between 
heavy baryons of the same flavour. We discuss 1/mq corrections 
to the current-induced transitions as well as the structure of heavy 
to light baryon transitions. Whenever possible we attempt to 
present numbers to compare with experiment by making use of fur- 
ther model-dependent assumptions as e.g. the constituent picture 
for light quarks. We highlight recent advances in the theoretical un- 
derstanding of the inclusive decays of hadrons containing one 
heavy quark including polarization. For exclusive semileptonic de- 
cays we discuss rates, angular decay distributions and polarization 
effects. We provide an update of the experimental and theoretical 
status of lifetimes of heavy baryons and of exclusive nonleptonic 
two body decays of charm baryons. (orig.) 


31530 


neous electroweak baryogenesis. Cohen, A.G. (Boston Univ., 
MA (United States). Dept. of Physics); Kaplan, D.B.; Nelson, A.E. 
Washington Univ., Seattle, WA (United States); Boston Univ., MA 
(United States). Dept. of Physics. [1994]. 15p. Sponsored by 
USDOE, Washington, DC (United States);National Science Foun- 
dation, Washington, DC (United States). DOE Contract 
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(DOE/ER/40561-146) Diffusion enhances sponte- 
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FG06-90ER40561 ; FG02-91ER40676. Grant PHY89-04035. (NSF- 
ITP-94-67). Order Number DE94017574. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We include the effects of diffusion in the electroweak sponta- 
neous baryogeneis scenario and show that it can greatly enhance 
the resultant baryon density, by as much as a factor of 1/aw* ~ 
10° over previous estimates. Furthermore, the baryon density pro- 
duced is rather insensitive to parameters characterizing the first 
order weak phase transition, such as the width and propagation 
velocity of the phase boundary. 


31531 (DOE/ER/40561—149) Comment on the preprint Neu- 
trino Flavor Evolution Near a Supernova’s Core. Pantaleone, J.; 
Qian, Yong-Zhong; Fuller, G.M. Washington Univ., Seattle, WA 
(United States). Inst. for Nuclear Theory. [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract FG06- 
90ER40561. Grant PHY-9121623. Order Number DE94017576. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The revised version of the widely circulated preprint “Neutrino 
Flavor Evolution Near A Supernova’s Core” by J. Pantaleone 
(astro-ph 9405008 on the bulletin Board, Indiana University preprint 
IUHET-276) is wrong. It contains two errors which lead to incorrect 
conclusions regarding neutrino flavor transformation in the super- 
nova environment. In this short note we discuss these errors. 


31532 (DOE/ER/40561-153) Neutrino magnetic moments 
and the solar neutrino problem. Akhmedov, E.Kh. (Washington 
Univ., Seattle, WA (United States). Inst. for Nuclear Theory). Wash- 
ington Univ., Seattle, WA (United States). Inst. for Nuclear Theory. 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG06-90ER40561. Order Number 
DE94017579. Source: OSTI; NTIS; INIS; GPO Dep. 

Present status of the neutrino magnetic moment solutions of the 
solar neutrino problem is reviewed. In particular, we discuss a pos- 
sibility of reconciling different degrees of suppression and time 
variation of the signal (or lack of such a variation) observed in dif- 
ferent solar neutrino experiments. It is shown that the resonant 
spin-flavor precession of neutrinos due to the interaction of their 
transitions magnetic moments with solar magnetic field can ac- 
count for all the available solar neutrino data. For not too small 
neutrino mixing angles (sin 26. 2 0.2 the combined effect of the 
resonant spin-flavor precession and neutrino oscillations can result 
in an observable flux of solar v,’s. 


31533 (DOE/ER/40561—154) Has a standard model solution 
to the solar neutrino problem been found?. Bahcall, J.N. (insti- 
tute for Advanced Study, Princeton, NJ (United States). School of 
Natural Sciences); Barnes, C.A.; Christensen-Dalsgaard, J. Wash- 
ington Univ., Seattle, WA (United States). [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG06- 
90ER40561. Order Number DE94017580. Source: OSTI; NTIS; 
INIS; GPO Dep. 

the claim by Dar and Shaviv that they have found a standard 
model solution to the solar neutrino problem is base upon an incor- 
rect assumption made in extrapolating nuclear cross sections and 
the selective use of a small fraction of the nuclear physics and of 
the neutrino data. In addition, five different solar model codes show 
that the rate obtained for the chlorine experiment using the Dar- 
Shaviv stated parameters differs by a least 140 from the observed 
rate. 


31534 (INIS-BR-3359, pp. 38-41) Plasma enhanced 
chemical vapor infiltration for carbon/carbon composite manu- 
facture. Nogueira, C.L. (Centro Tecnico Aeroespacial (CTA-IAE), 
Sao Jose dos Campos, SP (Brazil). Inst. de Atividades Espaciais); 
Otani, C.; Maciel, H.S.; Petraconi, G.; Aquino, E. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345-: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The use and the efficiency of a plasma reactor for carbon/carbon 
composite production and on the investigation of the product are 
reported. (author). 





31535 (JINR-E—2-94-92) Gluon distribution as function of 
F, and dF,/dinQ? at small x. Kotikov, A.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. 4p. Order Number 
DE94635677. Source: OSTI; NTIS (US Sales Only); INIS. 

4p. 

The paper presents a formula to extract the gluon distribution 
from deep inelastic structure function Fp and its derivative dFo/ 
dinQ* at small x in the leading order of perturbation theory. The 
detailed analysis is given for new data of H1 group from HERA. 
The values of gluon distribution are found at 10-° < x < 2 - 107? 
and Q? = 20 GeV*. 16 refs., 1 fig. 


31536 (JINR-E-2-94-131) Investigation of the gross 
structure of spectra and mass distributions of hadronic reso- 
nances. Gareev, F.A.; Kazacha, G.S.; Ratis, Yu.L.; Strokovskij, 
E.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1994. 14p. Order Number 
DE94636799. Source: OSTI; NTIS (US Sales Only); INIS. 

The systematical investigation of the gross structure of spectra 
and mass distributions of all known hadronic resonances starting 
from light mesons and ending with bottomonium resonances is car- 
ried out. The regular periodic structures in the invariant mass 
distributions of resonances is established. They have the period Am 
~ 200 MeV in regions of the light unflavored, y and Y mesons and 
Am ~ 100 MeV for baryon resonances. It is demonstrated that the 
three-meson (1~~—) molecular states in decay channels should play 
an essential role in understanding of mass distributions of the w 
and Y mesons. We predict the existence of new regions of (1—~) 
resonances: 27-33 GeV, 81-100 GeV (W and Z boson region), 
240-300 GeV and so on. 26 refs.; 6 fig.; 1 tab. (author). 
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31537 (BNL-NCS-60566) The US Nuclear Data Network. 
Brookhaven National Lab., Upton, NY (United States). 19 Oct 
1993. 147p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9310334— 
Summ.: U.S. nuclear data network meeting: asilomar conference, 
Monterey, CA (United States), 19 Oct 1993). Order Number 
DE94015818. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: US Nuclear Data Net- 
work Meeting; TUNL A=3—20 Data Project Activity Report 1993; 
INEL Mass-chain Evaluation Project Activity Report for 1993; 1993 
Isotopes; Nuclear Data Project Activity Report; The NNDC Activity 
Report Parts A and B; Minutes of the Formats and Procedures 
Subcommittee; Evaluation of High-spin Nuclear Data for ENSDF 
and Table of Superdeformed Nuclear Bands; Proposal for Support 
of a Experimental High-spin; Data File/Data-Network Coordinator; 
Radioactive Decay and Applications; A Plan for a Horizontal Evalu- 
ation of Decay Data; ENSDF On-line System; The MacNuclide 
Project Expanding the Scope of the Nuclear Structure Reference 
File; ENSDAT: Evaluated Nuclear Structure Drawings and Tables; 
Cross Section Evaluation Working Group (CSEWG) and CSEWG 
Strategy Session; A Draft Proposal for a USNDN Program 
Advisory Council; Recommendations of Focus Group 1; Recom- 
mendations of Focus Group 2; Recommendations of Focus Group 
3; Recommendations of Focus Group 4; The Table of Isotopes; 
The Isotopes CD-ROM; Electronic Table of Isotopes (ETOI); and 
Electronic Access to Nuclear Data. 


31538 (ORNL/FTR-4891) Participation in a Symposium on 
Nuclear Physics, University of Mexico, Oaxtepec, Mexico: 
Foreign trip report, January 2-8, 1994. Toth, K.S. Oak Ridge Na- 
tional Lab., TN (United States). 11 Jan 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE94006085. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The traveler attended the XVII Symposium on Nuclear Physics at 
Oaxtepec, Mexico, January 4-7, and presented an invited talk on 
“Prospects for Studies of Ground State Proton Decays With the 
Holifield Radioactive lon Beam Facility.” A brief overview of some 
of the talks presented at the Symposium is given. 
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31539 (ANL/PHY/CP-83800) Highly deformed nuclear 
shapes: Recent results from experiment and theory. Carpenter, 
M.P.; Janssens, R.V.F. Argonne National Lab., IL (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-940509-2: Conference 
on nucleus-nucleus collisions, Catania (Italy), 30 May - 4 jun 1994). 
Order Number DE94016881. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: the decay of superdeformed bands; a 
new result on identical bands; pairing in the second well; and evi- 
dence for vibrational excitation in the superdeformed well. 


31540 (BONN-IR—94-05) Muonic molecules as three-body 
Coulomb problem in adiabatic approximation. Decker, M. Bonn 
Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Apr 1994. 64p. (In 
German). Order Number DE94797878. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The three-body Coulomb problem is treated within the framework 
of the hyperspherical adiabatic approach. The surface functions are 
expanded into Faddeev-type components in order to ensure the 
equivalent representation of all possible two-body contributions. It 
is shown that this decomposition reduces the numerical effort con- 
siderably. The remaining radial equations are solved both in the 
extreme and the uncoupled adiabatic approximation to determine 
the binding energies of the systems (dtu) and (d°Hey). Whereas 
the ground state is described very well in the uncoupled adiabatic 
approximation, the excited states should be treated within the cou- 
pled adiabatic approximation to obtain good agreement with 
variational calculations. (orig.) 


31541 
deuteron. Frois, B. SMC Collaboration. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de la 
Physique des Particules, de la Physique Nucleaire et de 
l'Instrumentation Associee. 23 Nov 1993. 43p. (CONF-9307194—: 
SLAC: 21. Summer institute on particle physics, spin structure in 
high energy processes, Menlo Park, CA (United States), 26 Jul - 6 
aug 1993). Order Number DE94634394. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The SMC collaboration has measured for the first time the spin- 
dependent structure function g,;° of the deuteron in the deep 
inelastic scattering of polarized muons on polarized deuterons. The 
first moment is smaller than the prediction of the Ellis-Jaffe sum 
rules. It was found that the fraction of the nucleon spin carried by 
strange quarks As is appreciable and negative. Using earlier mea- 
surements of g;°, the first moment of the spin-dependent neutron 
structure function g;" is calculated. The combined analysis of all 
the available data on the spin-dependent structure functions of the 
nucleon shows an excellent agreement among the data sets. No 
significant deviations from the prediction of the Bjorken sum-rule 
has been found. (author) 52 refs., 19 figs., 2 tabs. 


(CEA-CONF-11713) The spin structure of the 


31542 (DOE/ER/40694-3) Nuclear structure models: Appi- 
cations and development: Progress report, May 1, 1993—June 
30, 1994. Semmes, P.B. Tennessee Technological Univ., 
Cookeville, TN (United States). Jun 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
92ER40694. Order Number DE94016425. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes the progress made during the period 
May 1, 1993 through June 30, 1994 on Grant No. DE-FGO5- 
92ER40694. Our calculations of M1 transition rates within rotational 
bands of superdeformed nuclei have been extended to 2- 
quasiparticle states (mainly for odd-odd nuclei) in the A ~ 190 
region. Several bands are predicted with large B(MI) values and 
suggest that the MI properties can give information on details of 
occupied single particle orbitals, alignment of some high-N particles 
and the residual two-body interactions at extreme deformation. De- 
tailed calculations and comparison with UNISOR data for the low 
energy, low spin structure of '®7Au have revealed two coexisting 
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prolate structures built on the z[hg/2 + f7/2] configuration. This re- 
sult was completely unexpected and presents strong challenges to 
our understanding of shape coexistence. 


31543 (DOE/ER/40809-T1) Competing structures in nuclei 
near closed shells: Progress report on research in nuclear 
physics, September 1, 1993—July 31, 1994. Robinson, S.J. Ten- 
nessee Technological Univ., Cookeville, TN (United States). Dept. 
of Physics. Jul 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-93ER40809. Order Number 
DE94017604. Source: OSTI; NTIS; INIS; GPO Dep. 

This report covers the following topics: GRID lifetime measure- 
ments in neodymium 144; fast electronic timing system; and 
massive neutrino searches. 


31544 (FZR—40(prepr.)) Kaon polarization in nuclear mat- 
ter. Kolomeitsev, E.E. (Forschungszentrum Rossendorf e.V. (FZR), 
Dresden (Germany). Inst. fuer Kern- und Hadronenphysik); Voskre- 
sensky, D.N.; Kaempfer, B. Forschungszentrum Rossendorf e.V. 
(FZR), Rossendorf bei Dresden (Germany). May 1994. 29p. Order 
Number DE94794107. Source: OSTI; NTIS (US Sales Only); INIS. 

The kaon-nucieon interaction in nuclear matter is considered by 
taking into account tree graphs, p-wave interaction, pionic interme- 
diate states, kaon fluctuations and some residual interaction. The 
latter one is constrained by Adier’s consistency condition. The K—, 
K+, K°, anti K° polarization operators are calculated in cold nuclear 
matter with arbitrary isotopic composition. An extra s-wave repul- 
sion is found, which probably shifts the critical point of a K— 
condensation with vanishing kaon momentum to large nucleon 
densities. Oppositely, an extra p-wave attraction is obtained, which 
may lead to a K~ condensation at vanishing temperatures and 
densities p>pc~ ~(4-6)p9. The spectrum of the kaonic excitations 
in nuclear matter is analyzed and a new low-lying branch in the K~ 
(and also anti K°) spectrum is found. Its presence may lead to in- 
teresting observable consequences, such as the enhancement of 
the K— yields in heavy-ion reactions. At p>p.~ the frequency of 
this low-lying branch becomes negative at non-vanishing momen- 
tum; that signals the onset of inhomogeneous K~ condensation. 
The K~- condensate energy is calculated in the approximation of a 
small KK coupling constant. Accordingly, neutron matter may un- 
dergo a first-order phase transition to proton matter with K~ 
condensate at p>p,~. The temperature dependence of the most 
important terms of the K~ polarization operator is discussed. In a 
rather wide temperature region 0<T<m,/2 a growing temperature 
enlarges the K—N attraction and promotes the kaon condensation. 
The possibility of anti K° condensation is also considered. The 
question is qualitatively discussed whether proton matter with K~ 
condensate or neutron matter with anti K° condensate is energeti- 
cally more favorable. (orig.) 


31545 (GS-94-35(prepr.)) Action-at-a-distance formulation 
of field theories for atomic nuclei. Feldmeier, H. Geselischaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany). Jun 1994. 
13p. (CONF-9309412-: Spanish relativity meeting '93, Salas 
(Spain), 7-10 Sep 1993). Order Number DE94794118. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The author presents a Lagrangian describing the long-range at- 
traction between nucleons by a scalar fields and the short-range 
repusion by a vector field. Also a relativistic time-dependent mean- 
field theory for the description of heavy ion reactions is considered 
in this framework. (HSI) 


31546 (IC-94/120) Quantum solitons as baryons lead to 
Yukawa couplings. Aldabe, F. International Centre for Theoretical 
Physics, Trieste (italy). Jun 1994. 5p. Order Number DE94634395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

So far semiclassical treatment of soliton models have shown not 
to possess a Yukawa coupling leading to Born terms. We argue 
that soliton models in 1+1 dimensions have Yukawa couplings 
when treating the soliton quantum mechanically and imposing, as 
usual, that the topological charge be different than zero. It is possi- 
ble to apply a quantum mechanical treatment as the one used in 


this paper to higher dimensional models such as the Skyrme 
model. (author). 4 refs. 
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31547 (INIS-mf-13963, pp. 10) Halo-nuclei studied via rela- 
tivistic mean-field effective interaction. Gmuca, S. (Slovenska 
Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav); Kristiak, J. 
Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; 
Karlova Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); Union of Slo- 
vak Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. LIGHT NUCLEIW/neutron-rich isotopes; 
NEUTRON-RICH ISOTOPES/neutron density; BRUECKNER 
METHOD; HARTREE-FOCK METHOD; NUCLEAR MATTER 


31548 (JINR-E-4-94-58) Role of the low-lying isoscalar 
dipole modes in the polarization potential. Bal’butsev, E.B. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Theoretical Physics); Unzhakova, A.V.; Andres, M.V.; Catara, F.; 
Lanza, E.G. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Theoretical Physics. 1994. 16p. Order Number 
DE94635712. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

An analysis of the real and imaginary parts of the polarization 
potential in terms of the relative contributions of the single collec- 
tive states for the °°° Pb + 2°8 Pb system has been done. The 
polarization potential has been calculated within the Feshbach for- 
malism taking into account the collective states calculated with the 
Wigner function moments method. The contribution of the isoscalar 
giant dipole resonance states has been estimated being of the or- 
der of 10-20% of the total at relatively low incident energy. 14 refs., 
4 figs., 1 tab. 


31549 (JINR-E-4-94-106) The TFD treatment of the 
quasiparticle-phonon interaction at finite temperature. Kosov, 
D.S.; Vdovin, A.|. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1994. 10p. Order Number 
DE94636866. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Modern Physics Letters A. 

The coupling of elementary excitation modes in hot nuclei is 
studied. For this aim the quasiparticle-phonon nuclear model 
(QPM) is extended to a finite temperature by using the formalism 
of the thermo field dynamics. First the energies and structures of 
one-phonon states are calculated in the thermal random phase ap- 
proximation and then the thermal QPM Hamiltonian Hgpy is 
expressed in terms of thermal quasiparticles and thermal RPA- 
phonons. The equation for the energies taking into account mixing 
of one-and two-thermal phonon states is derived. The expression 


of the coupling matrix element between thermal phonons is given. 
15 refs. (author). 


31550 (JINR-E—7-94-80) Discovery of enhanced nuclear 
stability near the deformed shells N=162 and Z=108. Lazarev, 
Yu.A. (and others); Lobanov, Yu.V.; Oganesyan, Yu.Ts. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions. 1994. 12p. Order Number DE94635693. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physical Review Letters. 

In bombardments of 248 Cm with 2? Ne we discovered two new 
isotopes, 7106 and 26°106, by establishing genetic links between 
their a decays and SF or a decays of the daughter nuclides. We 
measured E, = 8.63 + 0.05 MeV for 76106 and a half-life of 
1.29.5*'-° s for its daughter 22104. For 265106 we measured E, = 
8.71 to 8.91 MeV. We estimated a half-lives of 10-30 s for 7106 
and 2-30 s for 2106, and SF branches of 50% or less. The decay 
properties of 2°106 establish the existence of enhanced nuclear 
stability near the predicted deformed shells N = 162 and Z = 108. 
16 refs., 4 figs., 1 tab. 


31551 (JINR-R-4-94-68) Excitation of collective MA, T = 0 
modes of the orbital nature by inelastically scattered elec- 
trons. Bastrukov, S.I.; Molodtsova, |.V.; Shilov, V.M. Joint Inst. for 
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Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1994. 15p. (In Russian). Order Number DE94635715. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

The quantum-macroscopic nuclear theory, the nuclear fluid dy- 
namics, interprets the isoscalar magnetic collective excitations of 
the orbital nature as a manifestation of differential rotational (tor- 
sional) vibrations of a nucleus. In this paper, analytical expressions 
and numerical estimates are presented for centers of energy local- 
ization, total excitation probabilities and magnetic oscillator 
strengths, computed as functions of atomic and mass numbers and 
multipole degree. The explicit forms are given for collective transi- 
tion currents and form factors obtained in the Plane Wave Born 
Approximation. Theoretical predictions are compared with data 
available on excitation of 2— collective modes in spherical nuclei by 
inelastically scattered electrons. (author). 55 refs., 6 figs., 1 tab. 


31552 (LA-SUB-94-102) Nuclear pairing: Global trends and 
local fluctuations. Moeller, P.; Nix, J.R.; Vieira, D.J. Los Alamos 
National Lab., NM (United States); Moller (P.) Scientific Computing 
and Graphics, inc., Los Alamos, NM (United States). 29 Dec 1993. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Contract 9-XG3-6295F-1. Order Number 
DE94017057. Source: OSTI; NTIS; INIS; GPO Dep. 

We calculate nuclear pairing gaps for ground-state configurations 
for 8979 nuclei from '®O to A = 339 in the Lipkin-Nogami pairing 
model. The energy levels required for the calculation are obtained 
from the folded-Yukawa single-particular model for ground-state 
shapes obtained in the macroscopic-microscopic approach by mini- 
mizing the total potential energy with respect to €2,€4, «3 and e 
shape degrees of freedom. We study the behavior of the calculated 
pairing gap A and the number-fluctuation constant A2 on neutron 
number N and proton number Z. We discuss alternative methods 
for comparing calculated pairing gaps to odd-even experimental 
mass differences and study the trends of the deviations between 
calculated and measured quantities versus N and Z. In particular 
we discuss the many non-smooth contributions to the so-called ex- 
perimental pairing gap that is extracted from odd-even measured 
mass differences and the resulting difficulties that are present 
when these axe compared to calculated results. In recent years 
several studies have investigated whether nuclear pairing depends 
on neutron excess. Furthermore, any dependence on neutron ex- 
cess is small compared to both the random and the correlated 
errors in the pairing gaps that are extracted from experimental odd- 
even mass differences. Therefore appropriate care is required 
before conclusions can be drawn from calculated and experimental 
quantities. We use our global calculations of nuclear pairing quanti- 
ties as a basis for a discussion of what conclusions can be drawn 
about the accuracy of current pairing models and the behavior of 
nuclear pairing with neutron excess. We also suggest what new 
nuclear mass measurements would serve as useful tests of pairing 
models. To provide the most informative presentation of the trends 
of the quantities studied over the entire periodic chart we display 
several of our results in the form of color. 


31553 (LA-UR-94-2605) New results from Los Alamos in 
the study of parity violation in neutron P-resonances. See- 
strom, S.J. (Los Alamos National Lab., NM (United States)); Alde, 
D.; Bowman, J.D.; Frankle, C.M.; Green, A.A.; Crawford, B.E.; Del- 
heij, P.P.J.; Fukuda, K.; Gould, C.R. Los Alamos National Lab., 
NM (United States). [1994]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9404200-1: 2. international seminar on interaction of neu- 
trons with nuclei, Dubna (Russian Federation), 26-28 Apr 1994). 
Order Number DE94016198. Source: OSTI; NTIS; INIS; GPO Dep. 

The TRIPLE collaboration has made major improvements in our 
experimental apparatus with a new polarizing spin filter, larger 
beam size, and new detectors. The result of these improvements is 
a factor of 20 improvement in the experimental uncertainty that can 
be obtained in a given running time. We have obtained improved 
data on 252Th and 258U, as well as new data on 1'9Cd, In, Ag, and 
Nb. The sign effect previously observed in °*Th has been repro- 
duced, but other nuclei are shown to exhibit both positive and 
negative signs. 


31554 (LA-UR-94-2625) Theory of pion single and double 
charge exchange. Johnson, M.B. Los Alamos National Lab., NM 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9405202-—2: Mesons and nuclei at intermediate energies, Dubna 
(Russian Federation), 3-7 May 1994). Order Number DE94016185. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Pion single and double charge exchange are being understood 
as an interplay between nuclear structure, hadron dynamics, and 
multiple scattering. Examples are given from work carried out in 
the last few years, and prospects for future development is given. 


31555 (LBL-35589) Past and present of nuclear matter. Rit- 
ter, H.G. Lawrence Berkeley Lab., CA (United States). May 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO03-76SF00098. (CONF-930999-12: NATO Advanced 
Study Institute on hot and dense nuclear matter, Bodrum (Turkey), 
26 Sep - 9 oct 1993). Order Number DE94016874. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The subject of nuclear matter is interesting for many fields of 
physics ranging from condensed matter to lattice QCD. Knowing its 
properties is important for our understanding of neutron stars, 
supernovae and cosmology. Experimentally, we have the most pre- 
cise information on ground state nuclear matter from the mass 
formula and from the systematics of monopole vibrations. This 
gives us the ground state density, binding energy and the com- 
pression modulus k at ground state density. However, those 
methods can not be extended towards the regime we are most 
interested in, the regime of high density and high temperature. Ad- 
ditional information can be obtained from the observation of 
neutron stars and of supernova explosions. In both cases informa- 
tion is limited by the rare events that nature provides for us. High 
energy heavy ion collisions, on the other hand, allow us to perform 
controlled experiments in the laboratory. For a very short period in 
time we can create a system that lets us study nuclear matter 
properties. Density and temperature of the system depend on the 
mass of the colliding nuclei, on their energy and on the impact pa- 
rameter. The system created in nuclear collisions has at best about 
200 constituents not even close to infinite nuclear matter, and it 
lasts only for collision times of ~ 10-®¢sec, not an ideal condition 
for establishing any kind of equilibrium. Extended size and thermal 
and chemical equilibrium, however, axe a priori conditions of nu- 
clear matter. As a consequence we need realistic models that 
describe the collision dynamics and non-equilibrium effects in order 
to relate experimental observables to properties of nuclear matter. 
The study of high energy nuclear collisions started at the Bevalac. 
| will try to summarize the results from the Bevalac studies, the 
highlights of the continuing program, and extension to higher ener- 
gies without claiming to be complete. 
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31556 (DOE/ER/40561-151) Can we do without the Majo- 
rana term in the effective nuclear interaction?. Barrett, B.R. 
(Univ. of Arizona, Tucson, AZ (United States)); Diallo, A.F.; Davis, 
E.D. Washington Univ., Seattle, WA (United States). Inst. for Nu- 
clear Theory. [1994]. 19p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract FG06-90ER40561. Order Number 
DE94017578. Source: OSTI; NTIS; INIS; GPO Dep. 

Probably not, but the authors present phenomenological 
evidence that the strength of this term necessary to reproduce col- 
lective M1-transition strength data could be significantly smaller 
than is conventionally assumed and therefore more in line with 
naive microscopic considerations. They also find that g-boson ef- 
fects are important to the reproduction of the summed M1 strength. 


31557 (FZR-39(prepr.)) Radial pattern of nuclear decay 
processes. Iskra, W. (Forschungszentrum Rossendorf e.V. (FZR), 
Dresden (Germany). inst. fuer Kern- und Hadronenphysik); Mueller, 
M.; Rotter, |. Forschungszentrum Rossendorf e.V. (FZR), 
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Rossendorf bei Dresden (Germany). May 1994. 13p. Order Num- 
ber DE94794112. Source: OSTI; NTIS (US Sales Only); INIS. 

At high level density of nuclear states, a separation of different 
time scales is observed (trapping effect). We calculate the radial 
profile of partial widths in the framework of the continuum shell 
model for some 1~ resonances with 2p-2h nuclear structure in 1©O 
as a function of the coupling strength to the continuum. A correla- 
tion between the lifetime of a nuclear state and the radial profile of 
the corresponding decay process is observed. We conclude from 
our numerical results that the trapping effect creates structures in 
space and time characterized by a small radial extension and a 
short lifetime. (orig.) 


31558 (IC-94/122) Fine structure in the cluster decays of 
the translead nuclei. Dumitrescu, O. (international Centre for The- 
oretical Physics, Trieste (Italy)); Cioaca, C. International Centre for 
Theoretical Physics, Trieste (Italy). Jun 1994. 21p. Order Number 
DE94635717. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the one level R-matrix approach several hindrance factors 
for the radioactive decays in which are emitted a and other nuclei 
(such as '*C and 2°O) are calculated. The interior wave functions 
are supposed to be given by the shell model with effective residual 
interactions. The exterior wave functions are calculated from a 
cluster - nucleus double - folding model potential with the M3Y 
interaction. As examples of the cluster decay fine structure we an- 
alyzed the particular cases of a - decay of =5Fm, 'C - decay of 
223Ra and °°O - decay of *°°Th and *°Fm. Good agreement with 
the experimental data is obtained. (author). 38 refs, 6 tabs. 


31559 (INDC(CCP)-361) Selection of radiation sources for 
calibration of gamma-ray spectrometers. Chukreev, F.E. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii). Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Jan 1994. 9p. Translated from Russian, 
original published in Voprosy Atomnoj Nauki i Tekhniki, Serija Jed- 
ernye Konstanty issue 2/1992 p. 92-96. Order Number 
DE94634409. Source: OSTI; NTIS (US Sales Only); INIS. 

Regarding the problem of the selection of radioactive sources for 
y-fay spectrometer calibration, the Ba-133 decay has been consid- 
ered as an example. Due to the scarcity of existing experimental 
data, their interpretation is ambiguous. High uncertainty for +-ray 
intensities is the consequence. (author). 4 refs, 6 tabs. 
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31560 (I\C-94/74) Exciton-model master equations and the 
spin mixing. Betak, E. International Centre for Theoretical 
Physics, Trieste (Italy). Apr 1994. 5p. Contract IAEA-7811/RB; 
Grant 1153/94. Order Number DE94634410. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The properties of master equations for the pre-equilibrium exci- 
ton model of nuclear reactions and of their solutions are presented. 
The recent generalization of the model as to include the spin mix- 
ing violates some of the basic requirements put on the master 
equations solutions and cannot be fully accepted. (author). 9 refs. 
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Refer also to citation(s) 29335, 29338, 30770, 30785, 30794, 
31437, 31481, 31541, 31550, 31554, 31555 


31561 (ANL/PHY/CP-82365) Nuclear structure dependence 
of the sub-barrier fusion enhancement for nuclei in the mass 
90 region. Rehm, K.E. (and others); Jiang, C.L.; Esbensen, H. Ar- 
gonne National Lab., IL (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9405203-1: Workshop on heavy ion fusion 
reactions, Padova (Italy), 25-27 May 1994). Order Number 
DE94016310. Source: OST!; NTIS; INIS; GPO Dep. 

Cross sections for evaporation residue production have been 
measured for the systems 5°:®Nj + 78-86Kr and 58.641yj + 92,100 
at energies below and above the Coulomb barrier. Coupled- 
channels calculations including one-and two-phonon excitations of 
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low-lying collective states in the projectile and target give excellent 
agreement for systems involving the closed shell nuclei ®&Kr and 
%2Mo. Fusion cross sections for systems involving the transitional 
nuclei ®&Kr and ®*Mo, however, show an additional fusion en- 
hancement indicating the need for the inclusion of higher order 
processes in the calculations. 


31562 (ANL/PHY/CP-83533) Deuteron photo-disintegration 
at large energies. Potterveld, D.H. Argonne National Lab., IL 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9404197—1: Workshop on CEBAF at higher energies, Newport 
News, VA (United States), 14-16 Apr 1994). Order Number 
DE94016312. Source: OSTI; NTIS; INIS; GPO Dep. 

Current proposals at CEBAF include the measurement of cross 
sections and polarization observables of exclusive photo-reactions 
such as deuteron photo-disintegration and pion photo-production 
from nucleons. At issue is the applicability of traditional meson- 
exchange models versus quark models of these reactions at 
photon energies of several GeV. Beam energies above 4 GeV at 
CEBAF could make possible the measurement of these reactions 
over a kinematic range sufficiently broad to distinguish between the 
models. Estimates of counting rates for a Hall-C experiment to 
measure the +d — pn cross section are presented. 


31563 (ANL/PHY/CP-83783) Positron production in heavy 
ion collisions: Current status of the problem - Il. Ahmad, |. (Ar- 
gonne National Lab., IL (United States)); Back, B.B.; Betts, R.R.; 
Dunford, R.W.; Last, J.; Kutschera, W.; Rhein, M.D.; Schiffer, J.P.; 
Wilt, P.; Wuosmaa, A.H. Argonne National Lab., IL (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940509-3: Con- 
ference on nucleus-nucleus collisions, Catania (Italy), 30 May - 4 
jun 1994). Order Number DE94017081. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Narrow peaks have been observed at GS! Darmstadt in the 
energy spectra of positrons and sum-energy spectra of positron- 
electron pairs, produced in collisions of very heavy ions. To date, 
there is no satisfactory explanation of the origin of these lines 
although many differing models have been proposed. In this contri- 
bution, the authors describe the features of a new experiment 
aimed at the study of the line phenomenon and present the results 
of their first experiments. The specific goals of their experiment are 
to clarify the experimental situation regarding the lines through high- 
resolution, high-statistics data and, by direct measurement of the 
vector momenta of the peak pairs, to determine their kinematics. 


31564 (BNL-60634) Dynamics of the chiral transition. 
Gavin, S. Brookhaven National Lab., Upton, NY (United States). 
Jul 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940514—10: In- 
tersections of particle and nuclear physics, St. Petersburg, FL 
(United States), 31 May - 6 jun 1994). Order Number 
DE94016813. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of disoriented chiral condensates (DCC) in heavy 
ion collisions at RHIC can yield fundamental information on the na- 
ture of the QCD phase transition. | review theoretical efforts to 
understand DCC formation and present work in progress on possi- 
ble experimental ramifications. 


31565 (CRN-93-26) Fast light particles in Kr+Au collisions 
at 27 and 60 MeV/u. Tomasevic, S. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires); Adloff, J.C.; Bilwes, 
B.; Bilwes, R.; Cosmo, F.; Rudolf, G.; Scheibling, F.; Stuttge, L.; 
Aboufirassi, M.; Bizard, G.; Bougault, R.; Colin, J.; Peghaire, A. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1993. 8p. (CONF-9305203-: International school seminar on heavy 
ion physics, Dubna (Russian Federation), 10-15 May 1993). Order 
Number DE94634423. Source: OSTI; NTIS (US Sales Only); INIS. 

Coincident light particles and fragments produced in Kr+Au reac- 
tions at 27 and 60 MeV/u have been measured with the four 
charged-particle multi-detectors of Nautilus. The mechanism is ba- 
sically a two-body damping collision in which up to 1.6 GeV kinetic 
energy can be dissipated. Multiplicities of particles sequentially 
emitted by the slowed-down projectile-like nucleus follow the en- 
ergy loss and are nearly independent on the bombarding energy, 





confirming that this emission is equilibrated. However, the energy 
spectra are reproduced by a sum of an evaporation and a frag- 
mentation component, the latter increasing strongly with energy 
loss. (author) 8 refs., 5 figs. 


31566 (DOE/ER/40561-127) A threshold for dissipative fis- 
sion. Thoennessen, M. (Michigan State Univ., East Lansing, Ml 
(United States)); Bertsch, G.F. Washington Univ., Seattle, WA 
(United States). 21 Sep 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG06-90ER40561. 
Order Number DE94007276. Source: OSTI; NTIS; INIS; GPO Dep. 
The empirical domain of validity of statistical theory is examined 
as applied to fission data on pre-fission data on pre-fission neutron, 
charged particle, and y-ray multiplicities. Systematics are found of 
the threshold excitation energy for the appearance of nonstatistical 
fission. From the data on systems with not too high fissility, the rel- 
evant phenomenological parameter is the ratio of the threshold 
temperature Tinresh to the (temperature-dependent) fission barrier 
height Ega,(T). The statistical model reproduces the data for Tthresh/ 
Epar(T) < 0.26 + 0.05, but underpredicts the multiplicities at higher 
Tthresh/Epar(T) independent of mass and fissility of the systems. 


31567 (ECN-RX-94-019) Quantum-mechanical direct, pre- 
equilibrium and equilibrium calculations up to 200 MeV. Koning, 
A.J. (Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands)); Bersillon, O.; Delaroche, J.P. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Mar 1994. 7p. 
(CONF-940507—: International conference on nuclear data for sci- 
ence and technology, Gatlinburg, TN (United States), 9-13 May 
1994). Order Number DE94794158. Source: OSTI; NTIS; INIS. 

A computational method is presented for the quantum- 


mechanical prediction of the whole outgoing energy spectrum and 
the associated angular distributions for nucleon-induced reactions 
up to 200 MeV. Results are given for 2°8Pb and 2° Bi. (orig.) 


31568 (FZR-41(prepr.)) Effects of flow on intermediate 
mass fragments in central gold on gold collisions. Heide, B. 
(Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik); Barz, H.W. Forschungszen- 
trum Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). 
May 1994. 14p. Order Number DE94794101. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Nearly central Au on Au collisions at 150 MeV/u are investigated. 
The properties of the fragmenting source are determined by the 
Boltzmann-Uehling-Uhlenbeck approach. A statistical multifragmen- 
tation model including secondary decay and Coulomb expansion is 
used to describe the final decay. A reduced anisotropic radial flow 
is needed to reproduce the relative velocity distributions. (orig.) 


31569 (GSI-94-22(prepr.)) Direct photons as a potential 
probe of the triangle -resonance in compressed nuclear mat- 
ter. Simon, R.S. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Apr 1994. 12p. (CONF-9305314—: 2. two- 
arm photon spectrometer (TAPS) workshop, Guardamar (Spain), 
31 May - 5 jun 1993). Order Number DE94789757. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Pions are trapped in the compressed hadronic matter formed in 
relativistic heavy-ion collisions for the time periods of 15 fm/c. Such 
time scales are long compared to the width of the A-resonance and 
result in an enhancement of the A/x° +-ratio over the free value. 
Simulations for the acceptance of the photon spectrometer TAPS 
indicate that the photon signal from the A-resonance might be ob- 
servable. (orig.) 


31570 (GSI-94-34(prepr.)) Higher-order dynamical effects 
In Coulomb dissociation. Esbensen, H. (Argonne National Lab., 
IL (United States). Physics Div.); Bertsch, G.F.; Bertulani, C.A. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jun 1994. 21p. Order Number DE94794117. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We study the effect of higher-order processes in Coulomb disso- 
ciation of ‘'Li by numerically solving the three-dimensional 
time-dependent Schroedinger equation for the relative motion of a 
di-neutron and the ®Li core. Comparisons are made to first-order 
perturbation theory and to measurements. The calculated Coulomb 
reacceleration effects improve the agreement with experiment, but 
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some discrepancy remains. The effects are much smaller in the 
dissociation of ''Be, and they decrease with increasing beam en- 
ergy. (orig.) 


31571 (GSI-94-36(prepr.)) Multifragmentation of spectators 
in relativistic heavy-ion reactions. Botvina, A.S. (Rossijskaya 
Akademiya Nauk, Moscow (Russian Federation). Inst. Yadernykh 
Issledovanij); Mishustin, |.N.; Begemann-Blaich, M.; Hubele, J.; 
imme, G. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany). Jun 1994. 35p. Order Number DE94794114. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using the ALADIN forward-spectrometer at SIS we have studied 
multi-fragment decays of '®7Au projectiles after collisions with C, 
Al, Cu, and Pb targets at a bombarding energy of E/A=600 MeV. 
The new data presented in this work comprise the measured cross 
sections of multi-fragment processes, the N/Z ratios of the pro- 
duced fragments, and the differential distributions of fragment 
multiplicities and of observables built on the charge correlations 
within the event. The '°7Au+Cu data are analyzed with the Statisti- 
cal Multifragmentation Model. It is shown that all observables can 
be simultaneously reproduced on an absolute scale, apart from an 
overall normalization constant which relates the number of model 
events to the measured cross section. A continuous distribution of 
excited residual nuclei, used as input for the calculations, was de- 
rived from the criterion of a best fit to the data. It exhibits a 
correlation between decreasing mass number A with increasing ex- 
citation energy E,/A and a saturation of the excitation energy at 
E,/Ax8 MeV. (orig.) 


31572 (GSI-94-37(prepr.)) Neutron halo effects in proton 
elastic scattering. Chulkov, L.V. (Kurchatov Inst. (RKI), Moscow 
(Russian Federation)); Bertulani, C.A.; Korsheninnikov, A.A. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Jun 1994. 17p. Order Number DE94793962. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The existing experimental data on ®He + p scattering have been 
analyzed in terms of an eikonal approach. The root-mean-square 
(r.m.s.) radius of the He has been deduced. The sensitivity of halo 
nuclei scattering on protons to the matter distribution of the nuclei 
is discussed. We use parametrizations for the matter densities ob- 
tained from several theoretical models. It is shown in a simple and 
transparent way that the region of the first diffraction minimum is 
the most sensitive to the models. It is also shown that the energy 
dependence of the angular distributions is a useful tool to deter- 
mine which of the nuclear models is more appropriate. (orig.) 


31573 (GSF94-39(prepr.)) Electromagnetic and nuclear fis- 
sion of 2®U in the reaction of 100, 500, and 1000 A.MeV ®pb 
with 23°U. Polikanov, S. (Geselischaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany)); Bruechle, W.; Folger, H.; Jaeger, E.; 
Krogulski, T.; Schaedel, M. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany). Jun 1994. 24p. Order 
Number DE94797873. Source: OSTI; NTIS (US Sales Only); INIS. 
The folding- and azimuthal-angle and velocity distributions for the 
238 fission fragments have been measured in reactions with 100, 
500, and 1000 A.MeV °° Pb. These distributions were used to de- 
compose the fission cross section into its electromagnetic and 
nuclear components. The fraction of electromagnetic fission was 
found to be 0.16+0.07, 0.48+0.08, and 0.60+0.04, respectively. 
The electromagnetic fission cross section as a function of the 
208 Pb nucleus energy is compared with theoretical predictions. The 
measured fission cross section from nuclear reactions (+1.5 b) is 
approximately constant between 100 and 1000 A.MeV. (orig.) 


31574 (IAEA-NDS-90(rev.7)) BROND-2.1. Russian Evalu- 
ated Neutron Reaction Data Library. IAEA-NDS documentation 
series, IAEA-NDS documentation series. Manokhin, V.N. (and oth- 
ers). International Atomic Energy Agency, Vienna (Austria). Nuclear 
Data Section. Oct 1998. 40p. Order Number DE94634417. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Summary documentation by H.D. Lemmel, P.K. McLaughlin. 

BROND-2, the computerized data library for evaluated neutron 
reaction data of the Russian Federation was released in 1992 and 
updated as BROND-2.1. Its content is summarized in this docu- 
ment. Upon request it is available on magnetic tape, cost free, 
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from the IAEA Nuclear Data Section. It is also available within the 
IAEA online system NDIS. (author). 


31575 (IAEA-NDS—120(rev.2)) JEF-2. The evaluated Nuclear 
Data Library of the NEA Data Bank: Summary of contents. 
IAEA-NDS documentation series, IAEA-NDS documentation series. 
Lemmel, H.D.; Schwerer, O. International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section. Oct 1993. 22p. Order 
Number DE94634415. Source: OSTI; NTIS (US Sales Only); INIS. 

This document summarizes the contents of JEF-2, the Joint 
Evaluated File of nuclear data compiled by the OECD Nuclear En- 
ergy Agency Data Bank, finalized in 1992 and released in 1993. 
The entire library or retrievals of selected materials are available 
on magnetic tape from the IAEA Nuclear Data Section free of 
charge. (author). 


31576 (IAEA-NDS—142) PRONDOS. Evaluations of selected 
neutron activation reactions for dosimetry by V.G. Pronjaev et 
al., 1988/1989: Summary. IAEA-NDS documentation series, IAEA- 
NDS documentation series. Lemmel, H.D. International Atomic 
Energy Agency, Vienna (Austria). Nuclear Data Section. Jun 1992. 
ip. Order Number DE94634416. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This document summarizes an evaluated neutron activation data 
file for five materials that can be used for neutron dosimetry by foil 
activation. The file is available upon request from the IAEA Nuclear 
Data Section, free of charge. (author). 


31577 (INDC(BLR)-001) Evaluated neutron data for 
uranium-233. Bakhanovich, L.A. (Byelorussian SSR Academy of 
Sciences, Minsk (Belarus). Dept. of Scientific and Technical Infor- 
mation); Klepatskij, A.B.; Maslov, V.M.; Morogovskij, G.B.; 
Porodzinskij, Yu.V.; Sukhovitskij, E.Sh. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Dec 1993. 74p. Translated by A. Lorenz for the IAEA from Russian 
preprint lYaEh-2(25) (1992). Order Number DE94635739. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The evaluation of the properties of the interaction of neutrons 
with the 233U nucleus prepared for the neutron data evaluated file 
BROND is presented. Existing neutron interaction data is supple- 
mented by evaluations of experimental data. Other types of nuclear 
data and other energy ranges are investigated by means of theo- 
retical calculations and systematics. The evaluated data obtained 
in this work are compared with experimental data and evaluations 
prepared by other authors. (author). 111 refs, figs and tabs. 


31578 (INDC(CCP)-362) Analysis of existing data and 
specification of an experiment to determine the >2Ct hall-life 
to the required degree of accuracy. Lorenz, A. (ed.) (Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section); Kharitonov, |.A. International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Feb 1994. 
15p. Translated from a Russian original published in Yademye 
Konstanty 4/1987. Order Number DE94634431. Source: OSTI; 
NTIS (US Sales Only): INIS. 

The methods used and the results obtained in measurements of 
the 252Cf half-life are analyzed. In calculating the weighted mean 
value, additional error components as well as those given by the 
authors are taken into account. In order to reduce the error in the 
weighted mean value to less than 0.1%, the need and the require- 
ments for an exact measurement are specified. A half-life of 
2.6473+0.0028 years is recommended. (author). 16 refs, 3 tabs. 


31579 (INDC(CCP)-366) Evaluation of neutron nuclear 
data of actinides. Lorenz, A. (ed.). International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Feb 1994. 66p. Translations of selected Russian papers published 
in Yadernye Konstanty 1987-1991. Order Number DE94634418. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes 5 papers on the evaluation of neutron 
nuclear data of actinides 74U, 232Th, 24@Cm, 27Np and 238U. A 


separate abstract was prepared for each of these papers. Refs, 
figs and tabs. 


31580 (INDC(CCP)-366, pp. 1-6) Evaluated neutron cross- 
sections of 7U in the thermal energy region. Morogovskij, G.B. 
(AN Belorusskoj SSR, Minsk (Belarus). Inst. Yadernoj Ehnergetiki). 
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International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1994. Translation from a Russian 
original published in Yadernye Konstanty 1987-1991. In Evaluation 
of neutron nuclear data of actinides. 66p. Order Number 
DE94634418. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis of the experimental cross-sections of °°4U has been 
performed up to 1 eV, and the o; (E), «4 (E) and op (E) neutron 
cross-sections in the 10-5 to 1 eV energy range and negative reso- 
nance parameters have been evaluated. (author). 9 refs, 1 tab. 


31581 (INDC(CCP)-366, pp. 7-17) Evaluation of the 2Th 
(n,2n) 2'Th reaction cross-section from threshold to 20 MeV. 
Kernilov, N.V. (Gosudarstvennyj Komitet po _ Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (Russian Federation). Fiziko- 
Ehnergeticheskij Inst.); Badikov, S.A.; Raics, N.; Daroczy, S. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1994. Translation from a Russian 
original published in Yadernye Konstanty 1987-1991. In Evaluation 
of neutron nuclear data of actinides. 66p. Order Number 
DE94634418. Source: OSTI; NTIS (US Sales Only); INIS. 
Experimental results for the 2°*Th (n,2n) reaction were compiled 
and evaluated. Normalization of the measured cross-sections was 
carried out using values recently obtained for the cross-sections of 
standards monitor reactions. The evaluated excitation function was 
then obtained by Pade approximation. The accuracy of the evalu- 
ated curve was also calculated. (author). 18 refs, 1 fig., 4 tabs. 


31582 (INDC(CCP)-366, pp. 19-26) Evaluation of neutron 
cross-sections for Cm to obtain a complete file. 
Bakhanovich, L.A.; Klepetskij, A.B.; Maslov, V.M.; Porodzinskij, 
Yu.V.; Sukhovitskij, E.Sh. International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Feb 1994. 
Translation from a Russian original published in Yadernye 
Konstanty 1987-1991. In Evaluation of neutron nuclear data of ac- 
tinides. 66p. Order Number DE94634418. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Experimental fission, capture, inelastic scattering, (n2n), (n3n) 
and other cross-sections are scarce or unavailable. As a conse- 
quence, theoretical models and parameters systematics have been 
used extensively in the calculation of these data. Data obtained in 
this work are compared with previous evaluations. Severe discrep- 
ancies were found. (author). 10 refs, 2 figs, 2 tabs. 


31583 


(INDC(CCP)-366, pp. 27-42) Analysis of the 7’Np 
fission cross-sections and the (n, xn) reactions. Maslov, V.M. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1994. Translation from a Russian 
original published in Yadernye Konstanty 1987-1991. In Evaluation 


of neutron nuclear data of actinides. 66p. Order Number 
DE94634418. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental and evaluated cross-section data on fission, (n.3n) 
and (n2n) reactions leading to the short-lived state of the “°°Np 
nucleus is analyzed using a self-consistent statistical approach. In- 
tegral and differential (n,2n) reaction data are compared. Earlier 
evaluations appear to be inconsistent with recent experimental 
data. (author). 38 refs, 5 figs. 


31584 (INDC(CCP)-366, pp. 43-66) Comparison between 
calculated and experimental neutron data and group conso- 
nants for 7*U in the unresolved resonance region. Van’kov, 
A.A.; Ukraintsev, V.F. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Feb 1994. Trans- 
lation from a Russian original published in Yadernye Konstanty 
1987-1991. In Evaluation of neutron nuclear data of actinides. 
66p. Order Number DE94634418. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The available experimental data on the transmission and capture 
self-indication functions for the unresolved resonance region for 
238) and the results of the latest radiative capture cross-section 
measurements are compared with two sets of average resonance 
parameter evaluations. It is concluded that the experimental data 
are described equally well by both sets. It is suggested that the 
level density dependence on parity assumed in the evaluation has 
no theoretical validity. The group evaluations obtained on the basis 
of the average resonance parameters are comparable to the 





ABBN-78 tabulated data. The errors of the results are discussed. 
(author). 19 refs, 5 figs, 7 tabs. 


31585 (INDC(CCP)-367) Integral tests of neutron nuclear 
data of actinides. Lorenz, A. (ed.). International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Feb 1994. 96p. Translations of selected Russian papers in 
Yadernye Konstanty 1987-1991. Order Number DE94634419. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes 7 papers on integral tests of neutron nu- 
clear data of actinides *5U, °U, 23®Pu, 2°’Np, 247Am and *Am. 
A separate abstract was prepared for each of these papers. 


31586 (INDC(CCP)-—367, pp. 1-16) Checking of neutron data 
for a number of actinides in integral experiments. Bednyakov, 
S.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk (Russian Federation). Fiziko-Ehnergeticheskij 
Inst.); Dulin, V.A.; Malysheva, I.V.; Manturov, G.N.; Tsibulya, A.M. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1994. Translations of selected Rus- 
sian papers in Yadernye Konstanty 1987-1991. In Integral tests of 
neutron nuclear data of actinides. 96p. Order Number 
DE94634419. Source: OSTI; NTIS (US Sales Only); INIS. 

A comparison of calculational and experimental results of aver- 
age cross-section and reactivity coefficient ratios for the actinides 
237Np, 239Pu, *41Am and *43Am has been performed. Measure- 
ments have been performed in the spectra of various fast critical 
assemblies. The calculational results were obtained using the 
BNAB-90 evaluated data library. Conclusions regarding the reliabil- 
ity of actinide fission and capture cross-sections and the possibility 
to improve their accuracies is suggested. (author). 8 refs, 9 figs. 


31587 (INDC(CCP)-367, pp. 17-30) Test of the temperature 
dependence of “*U cross-section structure in the unresolved 
resonance region using transmission experiments. Koshcheev, 
V.N.; Dolgov, E.V.; Nikolaev, M.N.; Sinitsa, V.V.; Tsibulya, A.M. In- 
ternational Atomic Energy Agency, Vienna (Austria). international 
Nuclear Data Committee. Feb 1994. Translations of selected Rus- 
sian papers in Yadernye Konstanty 1987-1991. In Integral tests of 
neutron nuclear data of actinides. 96p. Order Number 
DE94634419. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculated U transmission and self-indication functions and 
their temperature dependence in the unresolved resonance region 
are compared with experimental data in order to test the reso- 
nance structure parameters. The averaged resonance parameters 
from the FOND and ENDF/B-4 data libraries and the subgroup pa- 
rameters from the MULTIC multi-group library have been used in 
this exercise. (author). 10 refs, 7 figs. 


31588 (INDC(CCP)-367, pp. 31-38) On the contradiction be- 
tween the microscopic and integral data for fast neutron 
absorption cross-section for 7®U nuclei. Van’kov, A.A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Feb 1994. Translations of selected Rus- 
sian papers in Yadernye Konstanty 1987-1991. In Integral tests of 
neutron nuclear data of actinides. 96p. Order Number 
DE94634419. Source: OSTI; NTIS (US Sales Only); INIS. 

The contradiction between a measured integral neutron absorp- 
tion cross-section averaged over a fast reactor spectrum and the 
corresponding value which was calculated with the use of evalu- 
ated microscopic cross-sections and a theoretical neutron spectrum 
has been investigated. The possible systematic error of a correc- 
tion factor which takes into account multiple resonance neutron 
scattering in samples used in the measurement of the absorption 
cross-section is investigated. It is proposed that this error may be 
one of the main reason for the contradiction mentioned above 
which arises in the measurement of the 7°°U neutron absorption 
cross-section. (author). 13 refs, 3 figs. 


31589 (INDC(CCP)-367, pp. 39-45) The effect of v-bar(E) 
energy dependence at E < 1 eV on the group constants of 
2°Pu in the lower energy groups. Gusejnov, A.G.; Gusejnov, 
M.A.; Rabotnov, N.S. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Feb 1994. Trans- 
lations of selected Russian papers in Yadernye Konstanty 
1987-1991. In Integral tests of neutron nuclear data of actinides. 
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96p. Order Number DE94634419. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The effect of the energy dependence of the average number of 
prompt neutrons on the *°°Pu fission BNAB-26 group cross- 
sections has been estimated. It was also found that the values of 
v-bar(E) are lowered by approximately 1% when the temperature 
increases from 300 deg. K to 2000 deg. K. Taking this dependence 
into account may improve the predictability of the plutonium-fueled 
reactor characteristics. (author). 7 refs, 1 fig., 2 tabs. 


31590  (INDC(CCP)-367, pp. 47-65) Testing of the 5u, 28u 
and °Pu cross-section resonance structure data in the unre- 
solved resonance region using transmission experiments. 
Koshcheev, V.N.; Dolgov, E.V.; Tsibulya, A.M. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Feb 1994. Translations of selected Russian papers in 
Yadernye Konstanty 1987-1991. In Integral tests of neutron nuclear 
data of actinides. 96p. Order Number DE94634419. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Subgroup parameters of *°5U, 2°8U and 25°Pu in the unresolved 
resonance region used in the MULTIK multigroup data system 
have been tested using transmission experiments. Calculated and 
experimental data were found to be in agreement. The need for 
experimental transmission data as well as information on the re- 
solved resonance region for the evaluation of the cross-section 
resonance structure in the unresolved region is emphasized. (au- 
thor). 33 refs, 8 figs. 


31591 (INDC(CCP)-367, pp. 67-79) Testing of cross-section 
functionals in the unresolved resonance region. Koshcheev, 
V.N.; Krivtsov, A.S.; Sinitsa, V.V.; Ukraintsev, V.F. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Feb 1994. Translations of selected Russian pa- 
pers in Yadernye Konstanty 1987-1991. In Integral tests of neutron 
nuclear data of actinides. 96p. Order Number DE94634419. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of a comparison of the GRUCON, MMK and NJOY 
data processing codes in the treatment of evaluated neutron data 
in the unresolved resonance region are presented. The sets of av- 
erage resonance parameters of 7°°U and *°°Pu isotopes, which 
have been published by Munos-Cobos et al., and Ribon et al., 
were used in this exercise. Average cross-sections, self-shielding 
factors and Doppler broadening self-shielding factors are compared 
with the original results presented by the above-mentioned authors. 
Conclusions regarding the reliability of the neutron data processing 
codes are made. (author). 6 refs, 7 tabs. 


31592 (INDC(CCP)-367, pp. 81-92) Possible influence of 
correlation between . and I; on resonance shielding of .~bar. 
Gusejnov, A.G.; Gusejnov, M.A.; Rabotnov, N.S. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Feb 1994. Translations of selected Russian pa- 
pers in Yadernye Konstanty 1987-1991. In Integral tests of neutron 
nuclear data of actinides. 96p. Order Number DE94634419. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of a phenomenological positive correlation between 
the average number of prompt fission neutrons and fission widths 
on the resonance self-shielding of v-bar is investigated. Both an 
estimate of the isolated resonance approximation and direct nu- 
merical calculations for 0.2 eV < E, < 50 eV in 2°®Pu show that 
the increase of v~bar resulting from self-shielding may be 0.2 to 
0.3%. (author). 8 refs, 2 figs, 1 tab. 


31593 (INDC(CCP)-368) Absolute measurement of the 
chromium neutron capture cross-section in the 1 keV to 20 
keV energy range. Lorenz, A. (ed.) (international Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section); Voskanyan, M.A.; 
Mozolev, G.V.; Muradyan, G.V.; Stepanov, V.A.; Yastrebova, L.P. 
International Atomic Energy Agency, Vienna (Austria). international 
Nuclear Data Committee. Feb 1994. 6p. Translated from a Russian 
original published in Yadernye Konstanty 4/1991. Order Number 
DE94635740. Source: OSTI; NTIS (US Sales Only); INIS. 
Preliminary measurements were carried out for cross-sections of 
neutron capture by natural chromium nuclei in the energy range 
from 1 keV to 20 keV. The measurements were conducted on an 
electron LINAC using a time-of-flight technique and a coincidence 
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spectrometry method. Capture gamma-rays were detected by a 
two-layer Na(Ti) crystal 42 detector. The measurements were car- 
ried out at a 25m flight path with a resolution of 2.5 ns/m. The 
cross-section was normalized by the saturated resonance tech- 
nique. The systematic errors did not exceed 15%. The data are 
compared with results of other measurements. (author). 13 refs, 2 
figs, 1 tab. 


31594 (INIS-mf-13963) Second international conference on 
dynamical aspects of nuclear fission. Programme and ab- 
stracts. Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikainy 
Ustav; Karlova Univ., Prague (Czech Republic). Nuclear Center; 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
Union of Slovak Mathematicians and Physicists, Bratislava (Slo- 
vakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360—: 2. 
international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 37 abstracts and short communications 
dealing with the fission of heavy nuclei. The fission is induced by 
neutrons or by reactions of heavy ions, or occurs spontaneously. 
Included are both theoretical and experimental studies. Particular 
attention was paid to the description of the fission mechanism and 
kinematics (fragments, neutrons, light ions). (S.P.). 


31595 (INIS-mf-13963, pp. 1) Fissility of highly excited 
Z>85 nuclei, obtained from (HI,xn) reaction cross sections. 
Andreev, A.N. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions); Bogdanov, D.D.; Chepi- 
gin, V.I.; Kabachenko, A.P.; Malyshev, O.N.; Sagajdak, R.N.; 
Ter-Akopyan, G.M.; Eremin, A.V. Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikainy Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360-: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and _ abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY ION FUSION REACTIONS ‘fission; 
HEAVY NUCLEIV/heavy ion fusion reactions; COMPOUND- 
NUCLEUS REACTIONS; COULOMB FIELD; CROSS SECTIONS; 
EVAPORATION MODEL; FISSION BARRIER; FISSION; LEVEL 
WIDTHS; NEUTRONS; TARGETS 


31596 (INIS-mf-13963, pp. 2) Diverse low energy fission 
data and fission dynamics. Ashgar, M. (institute of Physics 
USIHB, Bab Ezzouar (Algeria)); Boucheneb, N.; Djebara, M.; Med- 
kour, G. Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny 
Ustav; Karlova Univ., Prague (Czech Republic). Nuclear Center; 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
Union of Slovak Mathematicians and Physicists, Bratislava (Slo- 
vakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. 
international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). in Second international 
conference on dynamical aspects of nuclear fission. Programme 
and abstracts. Order Number DE94634130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FISSION/data analysis; COLLECTIVE 
MODEL; FISSION; FISSION FRAGMENTS; PAIRING INTERAC- 
TIONS; SCISSION-POINT MODEL 


31597 (INIS-mf-13963, pp. 3) Two-dimensional Langevin 
approach to heavy-ion induced fission and light-particle evap- 
oration. Carjan, N. (Bordeaux-1 Univ., 33 - Gradignan (France). 
Centre d’Etudes Nucleaires); Wada, T. Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikalny Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360—: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and _ abstracts. Order Number 


DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. ASTATINE 213/fission; LEAD 210/ 
fission; ALPHA PARTICLES; ANGULAR MOMENTUM; FISSION; 
EVAPORATION MODEL; FISSION FRAGMENTS; HEAVY ION RE- 
ACTIONS; LANGEVIN EQUATION; MULTIPLICITY; NEUTRONS; 
NUCLEAR TEMPERATURE; PROTONS 


31598 (INIS-mf—13963, pp. 4) A study of ternary fission in 
low energy fission resonances of 75U. Dermendjiev, E. (Joint 
Inst. for Nuclear Research, Dubna (Russian Federation)); Furman, 
W.1.; Lachinov, M.V.; Ruskov, |.; Zamyatnin, Yu.S. Slovenska 
Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360—: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NEUTRON REACTIONS/ternary fission; 
URANIUM 235 TARGET/neutron reactions; ENERGY LEVELS; 
FISSION CHAMBERS; RESONANCE NEUTRONS; SPIN 


31599 (INIS-mf-13963, pp. 5) A method and experimental 
facility for measurement of delayed neutron fast components 
and studies of fission isomers. Dermendjiev, E. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation)); Nazarov, V.M.; 
Paviov, S.S.; Ruskov, |.; Zamyatnin, Yu.S. Slovenska Akademia 
Vied, Bratislava (Slovakia). Fyzikalny Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360-: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and _ abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DELAYED NEUTRONS/measuring instru- 
ments; FISSION ISOMERS/delayed neutrons; HE-3 COUNTERS; 
IBR-2 REACTOR; MODERATING DETECTORS; NEUTRON 
CHOPPERS; NEUTRON REACTIONS; URANIUM 235 TARGET 


31600 (INIS-mf—13963, pp. 6) Investigation of light charged 
particles emitted in spontaneous fission of 2Cf. Diouhy, Z. 
(Czech Academy of Sciences, Prague (Czech Republic). Institute 
of Nuclear Physics); Svanda, Z.; Bayer, J.; Wilhelm, |. Slovenska 
Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CALIFORNIUM 252/spontaneous fission; 
SPONTANEOUS FISSION/ion emission; EMISSION SPECTRA; 
FISSION YIELD; HELIUM 4; HELIUM 6; HELIUM 8; LITHIUM 7; 
LITHIUM 8; LITHIUM 9; S| SEMICONDUCTOR DETECTORS 


31601 (INIS-mf-13963, pp. 7) Cold shape-asymmetric fis- 
sion. Duering, |. (Technische Univ. Dresden (Germany)); Adler, M.; 
Maerten, H.; Ruben, A.; Cramer, B.; Jahnke, U. Slovenska 
Akademia Vied, Bratislava (Slovakia). Fyzikainy Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 





Short communication. COLD FISSION/fission fragments; FIS- 
SION FRAGMENTS/spectroscopy; ANGULAR DISTRIBUTION; 
FISSION FRAGMENT SPECTROMETERS; SPECTROSCOPY; 
FISSION NEUTRONS; GAMMA RADIATION; MULTIPLICITY 


31602 (INIS-mf-13963, pp. 8) Review of nuclear charge 
distributions from (m»,,f) experiments at the Lohengrin spec- 
trometer. Fioni, G. (Institut Max von Laue - Paul Langevin, 75 - 
Paris (France)); Faust, H.R. Slovenska Akademia Vied, Bratislava 
(Slovakia). Fyzikalny Ustav; Karlova Univ., Prague (Czech Repub- 
lic). Nuclear Center; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Union of Slovak Mathematicians and Physi- 
cists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 45p. 
(CONF-9306360—: 2. international conference on dynamical as- 
pects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). In 
Second international conference on dynamical aspects of nuclear 
fission. Programme and absiracts. Order Number DE94634130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FISSION FRAGMENTS/charge distribu- 
tion; CALIFORNIUM 250 TARGET; FISSION; FISSION 
FRAGMENT SPECTROMETERS; NEPTUNIUM 239 TARGET; 
NEUTRON REACTIONS; PLUTONIUM 240 TARGET; THERMAL 
NEUTRONS; THORIUM 230 TARGET; URANIUM 234 TARGET; 
URANIUM 235 TARGET; URANIUM 236 TARGET 


31603 (INIS-mf-13963, pp. 9) High-energy +-rays in heavy- 
ion fusion-fission. Fitzgerald, J.B. (Max-Planck-Institut fuer 
Kernphysik, Heidelberg (Germany)); Habs, D.; Reiter, P.; Schwalm, 
D.; Thirolf, P.; Wiswesser, A. Slovenska Akademia Vied, Bratislava 
(Slovakia). Fyzikalny Ustav; Karlova Univ., Prague (Czech Repub- 
lic). Nuclear Center; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Union of Slovak Mathematicians and Physi- 
cists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 45p. 
(CONF-9306360-: 2. international conference on dynamical as- 
pects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). In 
Second international conference on dynamical aspects of nuclear 
fission. Programme and abstracts. Order Number DE94634130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FISSION FRAGMENTS/gamma radiation; 
CALIFORNIUM 252; FLUORINE 19 REACTIONS; GOLD 197 TAR- 
GET; HEAVY ION FUSION REACTIONS; SPONTANEOUS 
FISSION; YIELDS 


31604 (INIS-mf—13963, pp. 11) On the angular distribution 
of fragments in the fission of the oriented nuclei of 235-U by 
resonance neutrons. Gonin, N.N. (Insitute of Physics and Power 
Engineering, Obninsk (Russian Federation)); Koslovkii, L.K.; Rabot- 
nov, N.S.; Tambovtsev, D.|. Slovenska Akademia Vied, Bratislava 
(Slovakia). Fyzikainy Ustav; Karlova Univ., Prague (Czech Repub- 
lic). Nuclear Center; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Union of Slovak Mathematicians and Physi- 
cists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 45p. 
(CONF-9306360-: 2. international conference on dynamical as- 
pects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). In 
Second international conference on dynamical aspects of nuclear 
fission. Programme and abstracts. Order Number DE94634130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FISSION FRAGMENTS/angular distribu- 
tion; URANIUM 235 TARGET/neutron reactions; FISSION; 
ORIENTED NUCLEI; QUANTUM NUMBERS; RESONANCE NEU- 
TRONS 


31605 (INIS-mf-13963, pp. 12) Some new aspects of 
ternary fission. Goennenwein, F. (Physikalisches Institut, Tuebin- 
gen (Germany)). Slovenska Akademia Vied, Bratislava (Slovakia). 
Fyzikainy Ustav; Karlova Univ., Prague (Czech Republic). Nuclear 
Center; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion); Union of Slovak Mathematicians and Physicists, Bratislava 
(Slovakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360-: 
2. international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). In Second international 
conference on dynamical aspects of nuclear fission. Programme 
and abstracts. Order Number DE94634130. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Short communication. AMERICIUM 242 TARGET/neutron 
reactions; TERNARY FISSION/fission fragments; ANGULAR DIS- 
TRIBUTION; COLD NEUTRONS; LIGHT NUCLEI; POLARIZED 
BEAMS; QUANTUM NUMBERS 


31606 (INIS-mf-13963, pp. 13) Combining a dynamical and 
statistical approach to the competition between fission and 
particle emission. Gontchar, |.|. (Hahn-Meitner-Institut Berlin 
GmbH (Germany)); Froebrich, P. Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikainy Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360-: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY ION FUSION REACTIONS (fission; 
CROSS SECTIONS; ENERGY-LEVEL DENSITY; EVAPORATION 
MODEL; FISSION FRAGMENTS; GAMMA RADIATION; FISSION; 
ION EMISSION; LANGEVIN EQUATION; MONTE CARLO 
METHOD; NEUTRON EMISSION; SPIN 


31607 (INIS-mf—13963, pp. 14) Time distributions of fission 
events. Gontchar, I.|. (Hahn-Meitner-institut Berlin GmbH (Ger- 
many)); Froebrich, P.; Lazarev, Yu.A. Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikainy Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360—: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPOUND NUCLElifetime; FISSION/ 
lifetime; LIFETIME; FISSION; HEAVY ION FUSION REACTIONS 


31608 (INIS-mf-13963, pp. 15) Fission fragments angular 
distributions for a cold fragmentation process. Goverdovsky, 
A.A. (institute of Physics and Power Engineering, Obninsk (Rus- 
sian Federation)); Khryachkov, V.A.; Kuzminov, B.D.; Mitrofanov, 
V.F. Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny 
Ustav; Karlova Univ., Prague (Czech Republic). Nuclear Center; 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
Union of Slovak Mathematicians and Physicists, Bratislava (Slo- 
vakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. 
international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). In Second international 
conference on dynamical aspects of nuclear fission. Programme 
and abstracts. Order Number DES94634130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NEUTRON REACTIONS/cold fission; 
URANIUM 236 TARGET/neutron reactions; ANGULAR DIS- 
TRIBUTION; FISSION FRAGMENT DETECTION; FISSION 
FRAGMENTS; QUANTUM NUMBERS 


31609 (INIS-mf-13963, pp. 16) New results for parity non- 
conservation in nuclear fission of 7°U. Graf, U. (Tuebingen 
Univ. (Germany). Physikalisches Inst.); Goennenwein, F. Sloven- 
ska Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360-—: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. URANIUM 233 TARGET/neutron reac- 
tions; BINARY FISSION; FISSION FRAGMENT DETECTION; 
FISSION FRAGMENTS; P INVARIANCE; THERMAL NEUTRONS 
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31610 (INIS-mf-13963, pp. 17) Recent fission investiga- 
tions at IRMM. Hambsch, F.-J. (JRC-IRMM, Geel (Belgium)); 
Siegler, P.; Aarle, J. van; Theobald, J.P. Slovenska Akademia 
Vied, Bratislava (Slovakia). Fyzikainy Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360-: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
in Second international conference on dynamical aspects of nu- 
clear fission. Programme and abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPOUND NUCLEl/fission; CALI- 
FORNIUM 252; FISSION; FAST NEUTRONS; NEPTUNIUM 237 
TARGET; NEPTUNIUM 238; NEUTRON REACTIONS; SCISSION- 
POINT MODEL 


31611 (INIS-mf-13963, pp. 18) Mass-energy distributions of 
fission fragments, liquid drop model, angular momentum and 
Businaro-Gallone point. Itkis, M.G. (AN Kazakhskoj SSR, Alma- 
Ata (Kazakhstan). Inst. Yadernoj Fiziki); Okolovich, V.N.; Rusanov, 
A.Ya.; Smirenkin, G.N.; Beizin, S.D.; Chubarian, G.G.; Muzychka, 
Yu.A.; Oganessian, Yu.Ts.; Penionzhkevich, Yu.E.; Salamatin, V.S. 
Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; 
Karlova Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); Union of Slo- 
vak Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360—: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. HEAVY ION FUSION REACTIONS ‘Sfission; 
ANGULAR MOMENTUM; FISSION FRAGMENTS; FISSION; JINR 
U-400 CYCLOTRON; LIQUID DROP MODEL; TIME-OF-FLIGHT 
SPECTROMETERS 


31612 (INIS-mf-13963, pp. 19) The shapes of differential 
energy distributions of fragments and fission modes. Itkis, 
M.G. (AN Kazakhskoj SSR, Alma-Ata (Kazakhstan). Inst. Yadernoj 
Fiziki); Mulgin, S.I.; Okolovich, V.N.; Rusanov, A.Ya.; Smirenkin, 
G.N.; Subbotin, M.I.; Zhdanov, S.V. Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikalny Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360-: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and _ abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FISSION/fission fragments; ENERGY 


SPECTRA; FISSION; LIQUID DROP MODEL; MASS DISTRIBU- 
TION 


31613 (INIS-mf-13963, pp. 20) Correlated fission fragment 
independent yields for Mo/Ba charge asymmetry of the 
22Cf(s.f.). Kliman, J. (Slovenska Akademia Vied, Bratislava (Slo- 
vakia). Fyzikalny Ustav); Polhorsky, V.; Morhac, M.; Butler-Moore, 
K.; Zhao, X.; Hamilton, J.H.; Cole, J.D.; Aryaeinejad, R.; Lee, 1.Y.; 
Johnson, N.R.; McGowan, F.K.; Bemis, C.E.; Ter-Akopian, G.M.; 
OganeSlovenska Akademia Vied, Bratislava (Slovakia). Fyzikainy 
Ustav; Karlova Univ., Prague (Czech Republic). Nuclear Center; 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
Union of Slovak Mathematicians and Physicists, Bratislava (Slo- 
vakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. 
international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). In Second international 
conference on dynamical aspects of nuclear fission. Programme 
and abstracts. Order Number DE94634130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. CALIFORNIUM 252/spontaneous | fis- 
sion; SPONTANEOUS FISSION/fission yield; COINCIDENCE 
SPECTROMETRY; FISSION FRAGMENTS; MULTIPLICITY; NEU- 
TRONS; PROMPT GAMMA RADIATION 
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31614 (INIS-mf-13963, pp. 21-22) The fission time of ex- 
cited nuclei. Kosenko, G.I. (Railway Engineering Institute, Omsk 
(Russian Federation)); Kozulin, E.M.; Oganessian, Yu.Ts.; Pustyl- 
nik, B.I.; Rubchenya, V.A. Slovenska Akademia Vied, Bratislava 
(Slovakia). Fyzikalny Ustav; Karlova Univ., Prague (Czech Repub- 
lic). Nuclear Center; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Union of Slovak Mathematicians and Physi- 
cists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 45p. 
(CONF-9306360—: 2. international conference on dynamical as- 
pects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). In 
Second international conference on dynamical aspects of nuclear 
fission. Programme and abstracts. Order Number DE94634130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPOUND NUCLEl/ission; FISSION/ 
lifetime; THORIUM 232 TARGET/oxygen 18 reactions; URANIUM 
238 TARGET/carbon 12 reactions; ALPHA PARTICLES; CALI- 
FORNIUM 250; FISSION; LIFETIME; FISSION FRAGMENTS; 
LANGEVIN EQUATION; MONTE CARLO METHOD; NEUTRONS; 
PROTONS; SCISSION-POINT MODEL 


31615 (INIS-mf-13963, pp. 23) New investigation of in- 
duced fission of aligned 75U nuclei. Koziovsky, L.K. (institute of 
Physics and Power Engineering, Obninsk (Russian Federation)); 
Tambovtsev, D.I.; Gundorin, N.A.; Kopach, Yu.N.; Mikhailov, L.V.; 
Popov, A.B.; Furman, V.I.; Kliman, J. Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikalny Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360—: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and _ abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON REACTIONS/Aission; URA- 
NIUM 235 TARGET/neutron reactions; FISSION FRAGMENT 
SPECTROMETERS; HELIUM DILUTION REFRIGERATORS; FIS- 
SION; ORIENTED NUCLEI; RESONANCE NEUTRONS; SI 
SEMICONDUCTOR DETECTORS; TIME-OF-FLIGHT METHOD 


31616 (INIS-mf—13963, pp. 24-25) Investigation of neutron 
emission at fission of excited compound nuclei with Z>92. 
Kozulin, E.M. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Reactions); Muzychka, Yu.A.; Pustyl- 
nik, B.I.; Salamatin, V.S.; Tonchev, A.P.; Hilscher, D.; Jahnke, U.; 
Rossner, H.; Gebauer, B.; Polster, D.; Roeschert, G.; GrisiSloven- 
ska Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COMPOUND NUCLE/l/fission; FISSION 
NEUTRONS/energy spectra; FISSION; FISSION FRAGMENT 
SPECTROMETERS; GAMMA RADIATION; HEAVY ION FUSION 
REACTIONS; MULTIPLICITY; TIME-OF-FLIGHT METHOD 


31617 (INIS-mf-13963, pp. 26) Is the -attachment proba- 
bility in hyperonic fission a chronometer or a thermometer?. 
Krappe, H.J. (Hahn-Meitner-institut Berlin GmbH (Germany)); 
Pashkevich, V.V. Slovenska Akademia Vied, Bratislava (Slovakia). 
Fyzikainy Ustav; Karlova Univ., Prague (Czech Republic). Nuclear 
Center; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion); Union of Slovak Mathematicians and Physicists, Bratislava 
(Slovakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360-: 
2. international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). In Second international 
conference on dynamical aspects of nuclear fission. Programme 
and abstracts. Order Number DE94634130. Source: OSTI; NTIS 
(US Sales Only); INIS. 





Short communication. FISSION/fission fragments; LAMBDA 
PARTICLES/fission fragments; MUONS/fission fragments; FIS- 
SION; LIFETIME; MUONS; NUCLEAR TEMPERATURE 


31618 — (INIS-mf-13963, pp. 27) Study of the ™*.207pph, 34s 
reactions at the Dubna gas-filled recoil separator. Lazarev, 
Yu.A. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion)); Lobanov, Yu.L.; Polyakov, A.N.; Tsyganov, Yu.S.; Utyonkov, 
V.K.; Abdullin, F.Sh.; lliev, D.; Sedykh, |I.M.; Shirokovky, |.V.; Sub- 
botin, V.G.; Sukhov, A.M. Slovenska Akademia Vied, Bratislava 
(Slovakia). Fyzikalny Ustav; Karlova Univ., Prague (Czech Repub- 
lic). Nuclear Center; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Union of Slovak Mathematicians and Physi- 
cists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 45p. 
(CONF-9306360-: 2. international conference on dynamical as- 
pects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). In 
Second international conference on dynamical aspects of nuclear 
fission. Programme and abstracts. Order Number DE94634130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LEAD 206 TARGET/sulfur 34 reactions; 
LEAD 207 TARGET/sulfur 34 reactions; LEAD 208 TARGET/sulfur 
34 reactions; CALIFORNIUM 238; CALIFORNIUM 240; CALI- 
FORNIUM 242; CALIFORNIUM 246; CROSS SECTIONS; 
HALF-LIFE; SHELL MODELS; SPONTANEOUS FISSION 


31619 (INIS-mf-13963, pp. 28) Global and fine structures of 
fission distributions. Maerten, H. (TU, Dresden (Germany). Insti- 
tut fuer Kern- and Teilchenphysik). Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikainy Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360-: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FISSION/scission-point model; ANGULAR 
DISTRIBUTION; ENERGY SPECTRA; FISSION; FISSION FRAG- 
MENTS; MASS DISTRIBUTION 


31620 (INIS-mf-13963, pp. 30-31) Hot fusion reaction 
cross-sections and nuclear fissility. Muzychka, Yu.A. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Reactions); Pustyinik, B.i. Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikalny Ustav; Karlova Univ., Prague 
(Czech Republic). Nuclear Center; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Union of Slovak Mathematicians and 
Physicists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 
45p. (CONF-9306360—: 2. international conference on dynamical 
aspects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). 
In Second international conference on dynamical aspects of nu- 
clear fission. Programme and abstracts. Order Number 
DE94634130. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY ION FUSION REACTIONS/cross 
sections; ALUMINIUM 27 REACTIONS; AMERICIUM 243 TAR- 
GET; CALIFORNIUM 249 TARGET; CURIUM 248 TARGET; 
EVAPORATION MODEL; FISSION; FISSION BARRIER; MAGNE- 
SIUM 26 REACTIONS; NEON 22 REACTIONS; NEUTRONS; 
PLUTONIUM 242 TARGET; SHELL MODELS; SULFUR 34 REAC- 
TIONS; SULFUR 36 REACTIONS 


31621 (INIS-mf—13963, pp. 32) Shape isomerism in light ac- 
tinide nuclei. Oberstedt, S. (IRMM-JRC, Geel (Belgium)); 
Weigmann, H.; Wartena, H.; Buerkholz, C.; Theobald, J.P. Sloven- 
ska Akademia Vied, Bratislava (Slovakia). Fyzikainy Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360—: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Short communication. THORIUM 233/fission isomers; URANIUM 
239/fission isomers; COINCIDENCE METHODS; ENERGY LEV- 
ELS; FISSION BARRIER; GAMMA RADIATION; HALF-LIFE 


31622 (INIS-mf-13963, pp. 33) Mass, charge and total k- 
netic energy distributions for the photon induced fission of 
22Th, 25U and *U. Persyn, K. (Nuclear Physics Laboratory, 
Gent (Belgium)); Pomme, S.; Frenne, D. de; Govaert, K.; 
Yoneama, M.-L. Slovenska Akademia Vied, Bratislava (Slovakia). 
Fyzikainy Ustav; Karlova Univ., Prague (Czech Republic). Nuclear 
Center; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion); Union of Slovak Mathematicians and Physicists, Bratislava 
(Slovakia). Physical Section. 6 Jun 1994. 45p. (CONF-9306360-: 
2. international conference on dynamical aspects of nuclear fission, 
Smolenice (Slovakia), 14-18 Jun 1993). In Second international 
conference on dynamical aspects of nuclear fission. Programme 
and abstracts. Order Number DE94634130. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. THORIUM 232 TARGET/photofission; 
URANIUM 235 TARGET/photofission; URANIUM 238 TARGET/ 
photofission; ENERGY SPECTRA; FISSION FRAGMENTS; FIS- 
SION YIELD; MASS DISTRIBUTION; PHOTOFISSION 


31623 (INIS-mf—13963, pp. 34) Fission of 2°Pu by reso- 
nance neutrons. Polhorsky, V. (Slovenska Akademia Vied, 
Bratislava (Slovakia). Fyzikalny Ustav); Kliman, J.; Kristiak, J.; 
Bogdzel, A.A.; Gundorin, N.A.; Popov, A.B.; Gohs, U. Slovenska 
Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360—: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NEUTRON REACTIONS/Afission; PLUTO- 
NIUM 239 TARGET/neutron reactions; FISSION FRAGMENTS; 
FISSION YIELD; LEVEL WIDTHS; FISSION; PROMPT GAMMA 
RADIATION; RESONANCE NEUTRONS; STRONTIUM 95; 
XENON 137 


31624 (INIS-mf-13963, pp. 36) The treatment of (15 MeV/u) 
U+Ag reaction by Fokker-Planck equation. Savovic, S. (Kraguje- 
vac Ubiversity, Kragujevac (Yugoslavia). Faculty of Science); Jokic, 
S.; Zamani, M.; Sampsonidis, D.; Todorovic, Z.; Debeauvais, M.; 
Ralarosy, J.; Fernandez, F. Slovenska Akademia Vied, Bratislava 
(Slovakia). Fyzikalny Ustav; Karlova Univ., Prague (Czech Repub- 
lic). Nuclear Center; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Union of Slovak Mathematicians and Physi- 
cists, Bratislava (Slovakia). Physical Section. 6 Jun 1994. 45p. 
(CONF-9306360—: 2. international conference on dynamical as- 
pects of nuclear fission, Smolenice (Slovakia), 14-18 Jun 1993). In 
Second international conference on dynamical aspects of nuclear 
fission. Programme and abstracts. Order Number DE94634130. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM 238 TARGET/silver 109 reac- 
tions; FOKKER-PLANCK EQUATION; QUASI-FISSION 


31625 (INIS-mf-13963, pp. 37) Fission barrier parameters 
calculation of 22Th and “*U. Yoneama, M.-L. (Nuclear Physics 
Laboratory, Gent (Belgium)); Arruda Neto, J.D.T.; Jacobs, E.; 
Frenne, D. de; Pomme, S.; Persyn, K.; Govaert, K. Slovenska 
Akademia Vied, Bratislava (Slovakia). Fyzikainy Ustav; Karlova 
Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation); Union of Slovak 
Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360-—: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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66 PHYSICS 
6634 Specific Nuclear Reactions and Scattering 


Short communication. THORIUM 232 TARGET/electrofission; 
URANIUM 236 TARGET/electrofission; CROSS SECTIONS; FIS- 
SION BARRIER; PHOTOFISSION; QUANTUM NUMBERS; SHELL 
MODELS; ELECTROFISSION 


31626 (INIS-mf-13963, pp. 37) Neutron multiplicity mea- 
surements and neutron emission from primary fragments. 
Voiny, D. (Komenskeho Univ., Bratislava (Slovakia)); Kristiak, J. 
Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; 
Karlova Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); Union of Slo- 
vak Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360-: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FISSION FRAGMENTS /fission neutrons; 
MULTIPLICITY; STATISTICAL MODELS 


31627 (INIS-mf-13963, pp. 39) New results on the fission 
fragment energy and mass characteristics in spontaneous and 
thermal induced fission. Wagemans, C. (Nuclear Physics Labora- 
tory, Gent (Belgium)); Dematte, L.; Deruytter, A.; Schillebeeckx, P. 
Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikalny Ustav; 
Karlova Univ., Prague (Czech Republic). Nuclear Center; Joint Inst. 
for Nuclear Research, Dubna (Russian Federation); Union of Slo- 
vak Mathematicians and Physicists, Bratislava (Slovakia). Physical 
Section. 6 Jun 1994. 45p. (CONF-9306360—: 2. international con- 
ference on dynamical aspects of nuclear fission, Smolenice 
(Slovakia), 14-18 Jun 1993). In Second international conference on 
dynamical aspects of nuclear fission. Programme and abstracts. 
Order Number DE94634130. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. AMERICIUM 243 TARGET/thermal neu- 
trons; PLUTONIUM 239 TARGET/thermal neutrons; PLUTONIUM 
242/spontaneous fission; PLUTONIUM 244/spontaneous fission; 
COLD FISSION; ENERGY SPECTRA; FISSION FRAGMENTS; 
MASS DISTRIBUTION 


31628 (INIS-mf—-14275) The study of hadron dynamics in 
relativistic heavy ion collisions. Venema, L.B. Rijksuniversiteit 
Groningen (Netherlands). 22 Apr 1994. 183p. Order Number 
DE94794156. Source: OSTI; NTIS; INIS. 

In this thesis, pion emission patterns were studied in two reac- 
tion systems Ar + Ca and Au + Au at 1 GeV/u, with the aim to 
improve the understanding of the pion production in relativistic 
heavy ion collisions. The study of the high energy tail of the 7°- 
momentum spectrum was regarded as promising because of its 
sensitivity to compression since it did not appear in small reaction 
systems. Experiments were performed with TAPS together with the 
Forward Wall of the FoPi-collaboration at GSI. The combined mea- 
surement of charged particle multiplicities in the Forward Wall and 
the particles entering TAPS enabled an exclusive study of the pion 
production. TAPS was tested in separate experiments and its capa- 
bilities were demonstrated by measuring different reaction 
products, like photons, charged particles and neutrons. The data 
analysis involved new methods to treat the background contamina- 
tion below the invariant mass peak of the 2°-meson due to the 
geometry of the detector and to perform particle identification in a 
high particle multiplicity environment. (orig.) 


31629 (INP-MSU-93-8-300) The analysis and evaluation by 
the method of reduction of total photoneutron reaction cross 
sections in the range of giant dipole resonance. Varlamov, 
V.V.; Efimkin, N.G.; ishkhanov, B.S.; Sapunenko, V.V.; Stepanov, 
M.E. Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federa- 
tion). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1993. 35p. 
(NIIYaF-MGU—93-8-300.). Order Number DE94634412. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The method based on the method of reduction is proposed for 
the evaluation of photonuclear reaction cross sections have been 
obtained at significant systematic uncertainties (different apparatus 
functions, calibration and normalization uncertainties). The evalua- 
tion method consists of using the real apparatus function (photon 
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spectrum) of each individual experiment to reduce the data to a 
representation generated by an apparatus function of better quality. 
The task is to find the most reasonably achievable monoenergetic 
representation (MRAMR) of the information about cross section 
contained in different experiment observables and to take into 
account the experimental uncertainties of calibration and normal- 
ization procedures. The method was used to obtain the evaluated 
total photoneutron (+, xn) reaction cross sections for '6O, 28Si, 
natCu, 141Pr, and 2°Pb are presented. 79 refs., 19 figs., 6 tabs. 


31630 (INS—1029) Laser studies of the decay chain of 
metastable antiprotonic helium atoms. Hayano, R.S. (Tokyo 
Univ. (Japan). Dept. of Physics); Maas, F.E.; Torii, H.A. Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study. Apr 1994. 13p. Or- 
der Number DE94792646. Source: OSTI; NTIS; INIS. 

Laser studies of metastable antiprotonic helium atoms, which we 
recently initiated by observing a sharp increase of the antiproton 
annihilation rate induced by laser-stimulated resonant transitions, 
have been extended. With a single laser tuned to the resonance 
already found at 597.26 nm, we have now established the time de- 
pendence of the upper state population. With two lasers ignited at 
variable time separation, we also studied the feeding of the upper 
state from higher atomic levels. The initial populations and level 
lifetimes of excited exotic atoms were determined. (author). 


31631 (INS-1030) Rare gas_ isotope yields in 
bremsstrahlung-induced nuclear reactions of “1K, ®’Rb, 1271, 
1383¢s, and ™La. Oura, Y. (Kanazawa Univ. (Japan). Faculty of 
Science); Yazawa, A.; Sarkar, S.R.; Sakamoto, K.; Shibata, S.; Fu- 
jiwara, |.; Furukawa, M. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. May 1994. 43p. Order Number DE94792662. 
Source: OSTI; NTIS; INIS. 

Radiochemical yield measurements have been reported for 
4AK(y, at) Ar, 87Rb(+, a*)®7Kr, 138Cs(-, art) 133m,1339 XQ, 127 (4, 
a—xn)'27—*Xe (x=0,2,4,5, and 6), ‘'%Cs(y, pxn)'S?-*Xe 
(x=1,3,5,7,9,10, and 11), and ‘La(y, 3pxn)'9®-xXe 
(x=7,9,11,13,14, and 15) at bremsstrahlung end-point energies(Eo) 
of 50-1200 MeV. For photopion reactions it has been confirmed 
that the both yields of (7, 7~) and (y, 2*) reactions are indepen- 
dent of target mass (A;) and the yield ratios of (7, 2) to (+, 7*) 
reactions are about 5 over the studied ranges of Ep, and A;. The 
profile of *71(-+7, «—xn) yields as a function of x is similar to that of 
'133Cs but quite different from that of 5'V when compared at the 
same Eo, suggesting a strong A; dependence. It is also found that 
the photospallogenic Xe isotope yields from ‘Cs and '°La are 
consistent with the reported mass yield pattems of the other ra- 
dionuclides produced from the same targets. These results are 
discussed by referring to the previous literature values and to a 
cascade-evaporation calculation based on the PICA code by 
Gabriel and Alsmiller. (author). 


31632 (JAERI-M—94-028) Proceedings of the first sympo- 
sium on simulation of hadronic many-body system. Iwamoto, 
Akira (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Niita, Koji; Maruyama, Toshiki 
(eds.). Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1994. 147p. (In Japanese, English). (CONF-9310346—: 1. sympo- 
sium on simulation of hadronic many-body system, Tokai (Japan), 
18-20 Oct 1993). Order Number DE94792668. Source: OSTI; 
NTIS; INIS. 

This publication is the collection of the papers presented at the 
title meeting. The 22 of the presented papers are indexed individu- 
ally. (J.P.N.). 


31633 (JINR-E—1-94-116) On neutron generation in mas- 
sive Cu-target at irradiation with 22 and 44 GeV carbon ions. 
Bisplinghoff, B. (Marburg Univ. (Germany). Kernchemie und Fach- 
bereich Physik); Brandt, R.; Bradnova, V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of High Energy. 1994. 
18p. Order Number DE94636893. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Journal of Radioanalytical and Nuclear Chemistry. 

An extended Cu-target was irradiated with 22 and 44 GeV car- 
bon ions about 11.3 and 14.7 h, resp. The upper side of the target 
was in contact with a paraffin block for the moderation of sec- 
ondary neutrons. Small holes in the moderator were filled with 





either lanthanum salts or uranium oxide. The reaction 1° La (n, 
+)'*° La* -8~- -> was studied via the decay of '“° La (40 h) using 
radiochemical methods. The results have been published in [9]. 
The reaction 25° U (n, y) 23° U* -8- -> 23°*Np -@- -> was stud- 
ied via the decay of °°° Np (2, 3 d) as well as the reaction U (n, f) 
using radiochemical methods. In addition, solid state nuclear track 
detectors were used for fission studies in gold. Results will be pre- 
sented in this 'Second note’. The yields for the formation of (n, -y) 
products agree essentially with other experiments on extended tar- 
gets carried out at the Dubna synchrophasotron (LHE, JINR). To 
the first approximation, the breeding rate of (n, -y) products doubles 
when the carbon energy increases from 22 to 44 GeV. If, however, 
results at 44 GeV are compared in detail to those at 22 GeV, we 
observe an excess of (37 +9)% in the experimentally observed 25° 
Np-breeding rate over theoretical estimates. Experiments using 
solid state nuclear track detectors give similar results. We present 
a conception for the interpretation of this fact: there is the evident 
connection between anomalies we observe in the yield of sec- 
ondary particles in relativistic heavy ion interactions above a total 
energy of apr. 35 -40 GeV (Phys. Rev. C, 1992, 45, p. 1194) and 
increased yield of neutrons in this energy region. 19 refs.; 7 figs.; 1 
tab. (author). 


31634 (JINR-E-4-93-58, pp. 232-242) Nucleus-nucleus 
polarization potential due to the excitation of colleictive vibra- 
tional states. Andres, M.V. (and others). Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 397p. (CONF- 
9209342—: Intemational conference on nuclear structure and 
nuclear reactions at low and intermediate energies, Dubna (Rus- 
sian Federation), 15-19 Sep 1992). In NSNR - Nuclear structure 
and nuclear reactions at low and intermediate energies. Order 
Number DE94632190. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAVY ION REACTIONS/nuclear 
potential; COLLECTIVE EXCITATIONS; NUCLEON-NUCLEON PO- 
TENTIAL 


31635 (JINR-E-4-93-58, pp. 253-261) Charge exchange re- 
* actions in nucleons and nuclei in hadron collisions. Cordoba, 
P.F. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1993. 397p. (CONF-9209342-: International conference on nuclear 
Structure and nuclear reactions at low and intermediate energies, 
Dubna (Russian Federation), 15-19 Sep 1992). In NSNA - Nuclear 
structure and nuclear reactions at low and intermediate energies. 
Order Number DE94632190. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper we study charge exchange reactions in the nucleus 
and nuclei in hadron collisions. 


31636 (JINR-R—2-94-83) Study of the charge-exchange 
reaction % Mg(t,> He). Gareev, F.A. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics); 
Korovin, P.P.; Ratis, Yu.L.; Semchenkov, A.G. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics. 1994. 18p. (in Russian). Order Number DE94635744. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The charge-exchange reaction °4 Mgj(t,> He) in the region of A- 
isobar excitation at initial momentum 9.15 GeV/c is analyzed using 
(x + p + g’)-model and effective number formalism. Contribution 
from different topologies and their influence on A-isobar inclusive 
peak are considered. (author). 15 refs., 9 figs., 3 tabs. 


31637 (JINR-R-15-94-53) Gamma spectroscopy of frag- 
ments to investigate 7° Pu fission induced by resonance 
neutrons. Gundorin, N.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1994. 22p. (in Rus- 
sian). Order Number DE94636905. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Some methodological aspects of using the gamma spectroscopy 
of fission fragments for investigation of the peculiarities of the reso- 
nance neutron induced fission at IBR-30 are discussed. To 
overcome technical complications in addition to optimizing the geo- 
metrical parameters of the setup in accordance with actual 
background conditions and high requirements for the parameters of 
Ge detector, which determine the quality of the spectrometer, we 
propose that an ‘active’ shielding would be used to suppress the 
Compton underlayer in the measured spectrum. By including in the 
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multidimensional analysis the experimental data on an additional 
parameter, characterizing the lifetime of excited states of the 
fragments to be identified, one would increase the volume of ex- 
perimental information and extend the possibilities of the analysis. 
24 refs.; 9 figs.; 6 tabs. (author). 


31638 (KEK-PROC—93-18) Proceedings of the first meeting 
on ey/yy7 colliders. Watanabe, Isamu; Takahashi, Touru (eds.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Jan 1994. 169p. (In Japanese, English). (CONF-9309406-: 1 
meeting on e-/-yy colliders, Tsukuba (Japan), 28-29 Sep 1993). Or- 
der Number DE94792683. Source: OSTI; NTIS; INIS. 

The first meeting on e-/-yy colliders was held on September 28 
and 29, 1993, at the National Laboratory for High Energy Physics. 
After general remarks were delivered, lectures were given on QED 
in intense laser field, photon linear collider, laser focusing, luminos- 
ity distribution in the e-/-7 colliders, QCD correction for yy—H, 
radiation correction for e+/vW process, SUSY particle production at 
the ey and y gamma colliders, formation of e* in e+ collision, and 
general remarks on the theory. Discussion was carried out on 
"Where are we going from here?’ In this book, the gists of the lec- 
tures are collected. (K..). 


31639 (KVI-973) Neutral pion production in heavy ion col 
lisions at SlS-energies. Sumbera, M.; Loehner, H.; Raschke, A.E.; 
Venema, L.B.; Wilschut, H.W. TAPS collaboration. Rijksuniversiteit 
Groningen (Netherlands). Kernfysisch Versneller Inst. 15 Jan 1993. 
8p. (CONF-9301141—: 21. international workshop: gross properties 
of nuclei and nuclear excitations, Hirschegg (Austria), 18-23 Jan 
1993). Order Number DE94794257. Source: OSTI; NTIS; INIS. 

The production of «° mesons has been studied in the reactions 
4°Ar+Ca and '°7Au+Au at 1.0 GeV/u. While the pion transverse 
momentum spectrum from the reaction Ar+Ca is consistent with a 
simple thermal exponential slope a second component is seen for 
the system Au+Au. Both neutral pions, neutrons and charged parti- 
cles exhibit an anisotropy in the reaction plane azimuth. At 
midrapidity the emission of pions perpendicular to the reaction 
plane increases with their energy. (orig.) 


31640 (LA-UR-94-2338) Theories of the eta-meson-nucleus 
interaction. Liu, L.C. Los Alamos National Lab., NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9405202— 
1: Mesons and nuclei at intermediate energies, Dubna (Russian 
Federation), 3-7 May 1994). Order Number DE94016055. Source: 
OSTI; NTIS; INIS; GPO Dep. 

It is sown that the pion-nucleon elastic scattering, eta-nucleon 
scattering length and the cross sections for pion-induced eta pro- 
duction on a nucleon satisfy a set of consistency relations. These 
relations are used to examine the 7N scattering lengths given by 
the various models. The nature of the threshold 7N interaction is 
discussed and recent advancements in nN interaction is discussed 
and recent advancements in 7-nucleus reaction theory are re- 
viewed. 


31641 (LA-UR-94-2568) Monte Carlo approaches to the 
few-nucleon continuum. Schiavilla, R. (Old Dominion Univ., Nor- 
folk, VA (United States). Physics Dept.); Carlson, J.; Wiringa, R.B. 
Los Alamos National Lab., NM (United States). [1994]. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9405132-8: 14. international conference 
on few body problems in physics, Williamsburg, VA (United States), 
26-31 May 1994). Order Number DE94016600. Source: OSTI; 
NTIS; GPO Dep. 

Variational and Green’s Function Monte Carlo methods are re- 
viewed as applied to the study of the few-nucleon continuum at 
low- and intermediate-energies. Results recently obtained for the 
radiative and weak capture reactions n + °He — “He + 7 and p + 
SHe — 4He + e* + ve, the 5He P-wave resonances, and the inclu- 
sive and exclusive electron scattering reactions on 9H and the 
helium isotopes are summarized. 


31642 (LBL-35596) Collective flow and azimuthal correla- 
tions in nucleus-nucleus collisions at the Bevalac. Rai, G. EOS 
Collaboration. Lawrence Berkeley Lab., CA (United States). Sep 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract AC03-76SF00098. (CONF-9309278-2: International 
workshop on dynamical features of nuclei and finite fermi systems, 
Barcelona (Spain), 13-17 Sep 1993). Order Number DE94016871. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The EOS experiment at the Bevalac has recently carried out ex- 
clusive event-by-event measurements of relativistic heavy ion 
collisions with a variety of projectile, target and beam energy com- 
binations. The data was obtained using the EOS Time Projection 
Chamber. We present preliminary results on inclusive spectra, col- 
lective flow and azimuthal correlations obtained from a study of Au 
+ Au reactions with beam energies covering 0.6 — 1.2 A GeV. 


31643 (LBL-35729) Exploring multifragmentation with a 4x 
detector: Xe-induced reactions at E,.., = 60 MeV/nucleon. 
Skulski, W. (and others); Tso, K.; Colonna, N. Lawrence Berkeley 
Lab., CA (United States). Jan 1994. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940169-10: 10. winter workshop on nuclear dynamics, 
Snowbird, UT (United States), 15-21 Jan 1994). Order Number 
DE94018187. Source: OSTI; NTIS; INIS; GPO Dep. 

The reactions '*°Xe + 27Al, "Cu, Sy, "Ho and '®7Au at 60 
MeV/nucleon were investigated with the combination of a 
high-resolution forward array of Si-Si-plastic telescopes and a high- 
efficiency phoswich ball. The projectile-like primary source was 
reconstructed. Its parallel velocity component is strongly correlated 
with the observed multiplicity and hence with dissipation. At high 
multiplicity, large fragments still show a projectile-like and target- 
like components in their parallel velocity distributions. A further 
sub-division of highly dissipative events into binary-like and non 
binary-like subclasses has been performed by applying an addi- 
tional experimental selection of the orientation of the event in 
momentum space. 


31644 (LBL-35782) Evidence for the synthesis of 7°7110 
produced by the *°Co + 7°°Bi reaction. Ghiorso, A. (Lawrence 
Berkeley Lab., CA (United States)); Lee, D.; Somerville, L.P. 
Lawrence Berkeley Lab., CA (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-940509-4: Conference on nucleus- 
nucleus collisions, Catania (Italy), 30 May - 4 jun 1994). Order 
Number DE94017962. Source: OSTI; NTIS; INIS; GPO Dep. 

An experiment to synthesize element 110 by the 5°Co+*°Bi re- 
action has bee performed at the SuperHILAC at the Lawrence 
Berkeley Laboratory. One event with many of the expected charac- 
teristics of a successful of 2°7110 was observed. This event 
corresponds to a production cross section of about one picobarn. 


31645 (TRI-PP-91-45) Total cross sections in pure spin 
deuteron states for the reaction 7*d—pp. Strakovsky, |. (AN 
SSSR, Leningrad (Russian Federation). Inst. Yadernoj Fiziki). TRI- 
UMF, Vancouver, BC (Canada). May 1991. 4p. (CONF-9105106—: 
4. Conference on the intersections between particle and nuclear 
physics, Tucson, AZ (United States), 23-29 May 1991). Order 
Number DE94634430. Source: OSTI; NTIS (US Sales Only); INIS. 

Predictions for total cross sections corresponding to the longitu- 
dinal and transverse polarization of the deuteron for the reaction 
x*d— pp are presented. (Author) 6 refs., 2 figs. 


31646 (UCRL-JC—117463) Pauli-blocking effects in 
neutron-alpha reactions. Avrigeanu, M. (Institutul de Fizica si In- 
ginerie Nucleara, Bucharest (Romania)); Avrigeanu, V.; Antonov, 
A.N.; Chadwick, M.B.; Hodgson, P.E.; Stoitsov, M.V. Lawrence Liv- 
ermore National Lab., CA (United States). 1 Jun 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940507-36: Intemational con- 
ference on nuclear data for science and technology, Gatlinburg, TN 
(United States), 9-13 May 1994). Order Number DE94016358. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We present a knockout model for direct (n,a) reactions in which 
the residual nucleus is left in a continuum excited state. The inter- 
action of the neutron with a preformed alpha particle inside the 
nucleus is related to the free neutron-alpha scattering cross-section, 
with modifications to account for nuclear medium effects, including 
Fermi motion, Pauli-blocking, and barrier penetration. Phase space 
restrictions for the four nucleons of the alpha-particle after the 
knockout are imposed by a Pauli-blocking function. We apply this 
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model, along with evaporation contributions, to analyze excitation 
functions of (n,a reactions on “*Ti, 5'V, 5@Cr, 54Fe, Mn, and 
58Co. Good agreement is obtained between our calculations and 
experimental measurements. Values for the local Fermi energy in 
the region from where knockout occurs indicate a surface reaction. 
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Refer also to citation(s) 29335, 31481, 31557, 31559, 31562, 
31563, 31565, 31567, 31568, 31569, 31570, 31571, 31572, 31573, 
31577, 31578, 31579, 31580, 31581, 31582, 31583, 31584, 31585, 
31586, 31587, 31588, 31589, 31590, 31591, 31592, 31593, 31605, 
31628, 31631, 31639, 31640, 31641, 31643, 31644, 31646 
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Refer also to citation(s) 29345, 29834, 29865, 29972, 30803, 
31048, 31902 


31647 (BNL-60583) Positron implantation profiles in ele- 
mental and multilayer systems. Ghosh, V.J. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9405198-2: 6. international workshop on 
slow-positron beam techniques for solids and surfaces (SLO- 
POS6), Makuhari (Japan), 18-22 May 1994). Order Number 
DE94014876. Source: OSTI; NTIS; INIS; GPO Dep. 

Different Monte Carlo schemes for modeling positron and elec- 
tron implantation in solids have been briefly reviewed. Results 
(mean depth, backscattered fraction, profile shapes) of the Monte 
Carlo schemes are compared with experimental data and each 
other. Qualitatively, results of the different Monte Carlo schemes 
are the same; the most significant difference is in the value of the 
mean implantation depth. The scaled profiles (for positron implan- 
tation in any material) generated by the different Monte Carlo 
schemes can be superimposed on a universal curve which can be 
appropriately parameterized. Shapes of the scaled profiles, and the 
mean depth parameters A and n are found to be material- 
dependent. 


31648 (CONF-940407-23) A new communication scheme 
for the neutron diffusion nodal method in a distributed com- 
puting environment. Kirk, B.L.; Azmy, Y. Oak Ridge National 
Lab., TN (United States). [1994]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Topical meeting on advances in reactor physics; Knoxville, TN 
(United States); 11-14 Apr 1994. Order Number DE94017907. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A modified scheme is developed for solving the two-dimensional 
nodal diffusion equations on distributed memory computers. The 
scheme is aimed at minimizing the volume of communication 
among processors while maximizing the tasks in parallel. Results 
show a significant improvement in parallel efficiency on the Intel 
iPSC/860 hypercube compared to previous algorithms. 


31649 (FNAL-TM-1898) CASIM input parameters for 
various materials. Malensek, A.J.; Elwyn, A.J. Fermi National Ac- 
celerator Lab., Batavia, IL (United States). 14 Jul 1994. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE94017276. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the past year, the computer program CASIM has been 
placed in a common area from which copies can be obtained by a 
wide array of users. The impetus for this arrangement was the 
need to have a standard code that could be maintained and trans- 
ported to other platforms. In addition, an historical record would be 
kept of each version as the program evolved. CASIM requires a 
series of parameters (input by the user) that describe the medium 
in which the cascade develops. Presently a total of 9 materials can 
be defined. Occasions arise when one needs to know the proper- 
ties of materials (elements, compounds, and mixtures) that have 
not been defined. Because it is desirable to have a uniform set of 
values for all CASIM users, this note presents a methodology for 
obtaining the input parameters for an arbitrary material. They are 





read in by the Subroutine CASIM_PROG from the user supplied file 
CASIM.DAT. 


31650 (IAEA-NDS—144) ESTAR, PSTAR, ASTAR. A PC 
package for calculating stopping powers and ranges of 
electrons, protons and helium ions. Version 2. IAEA-NDS docu- 
mentation series, IAEA-NDS documentation series. Berger, M.J. 
(United States National Inst. of Standards and Technology (United 
States)). International Atomic Energy Agency, Vienna (Austria). Nu- 
clear Data Section. Dec 1993. 19p. Order Number DE94634435. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A PC package is documented for calculating stopping powers 
and ranges of electrons, protons and helium ions in matter for en- 
ergies from 1 keV up to 10 GeV. Stopping powers and ranges for 
electrons can be calculated for any element, compound or mixture. 
Stopping powers and ranges of protons and helium ions can be 
calculated for 74 materials (26 elements and 48 compounds and 
mixtures). The files are stored on two HD diskettes in compressed 
form. Both executable files for IBM PC and Fortran-77 source files 
are provided. All three programs require 5.2 Mb of disk space. This 
set of two diskettes with detailed documentation is available upon 
request, cost free, from the IAEA Nuclear Data Section. (author). 
25 refs, 4 tabs. 


31651 (JAER+1330) Shielding benchmark tests of JENDL- 
3. Kawai, Masayoshi (Toshiba Corp., Kawasaki, Kanagawa 
(Japan)); Hasegawa, Akira; Ueki, Kohtaro; Yamano, Naoki; Sasaki, 
Kenji; Matsumoto, Yoshihiro; Takemura, Morio; Ohtani, Nobuo; 
Sakurai, Kiyoshi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. 143p. Order Number DE94792645. Source: 
OSTI; NTIS; INIS. 

The integral test of neutron cross sections for major shielding 
materials in JENDL-3 has been performed by analyzing various 
shielding benchmark experiments. For the fission-like neutron 
source problem, the following experiments are analyzed: (1) ORNL 
Broomstick experiments for oxygen, iron and sodium, (2) ASPIS 
deep penetration experiments for iron, (3) ORNL neutron transmis- 
sion experiments for iron, stainless steel, sodium and graphite, (4) 
KfK leakage spectrum measurements from iron spheres, (5) RPI 
angular neutron spectrum measurements in a graphite block. For 
D-T neutron source problem, the following two experiments are an- 
alyzed: (6) LLNL leakage spectrum measurements from spheres of 
iron and graphite, and (7) JAERI-FNS angular neutron spectrum 
measurements on beryllium and graphite slabs. Analyses have 
been performed using the radiation transport codes: ANISN(1D 
Sn), DIAC(1D Sn), DOT3.5(2D Sn) and MCNP(3D point Monte 
Carlo). The group cross sections for Sn transport calculations are 
generated with the code systems PROF-GROUCH-G/B and 
RADHEAT-V4. The point-wise cross sections for MCNP are pro- 
duced with NJOY. For comparison, the analyses with JENDL-2 and 
ENDF/B-IV have been also carried out. The calculations using 
JENDL-3 show overall agreement with the experimental data as 
well as those with ENDF/B-IV. Particularly, JENDL-3 gives better 
results than JENDL-2 and ENDF/B-IV for sodium. It has been con- 
cluded that JENDL-3 is very applicable for fission and fusion 
reactor shielding analyses. (author). 


31652 (JAERI-M-93-228, pp. 723-728) The specular reflec- 
tion from multilayer mirrors to construct the interferometer for 
very cold neutron. Funahashi, Haruhiko (Kyoto Univ. (Japan). 
Dept. of Physics); Otake, Yoshie; Aizawa, Kazuya; Ebisawa, Toru; 
Hashimoto, Mitsuhiro; Takahashi, Toshio; Tasaki, Seiji; Tomimitsu, 
Hiroshi. Japan Atomic Energy Research Inst., Tokyo (Japan). Nov 
1993. (CONF-9303258-: 5. international symposium on advanced 
nuclear energy research, Mito (Japan), 10-12 Mar 1993; JAERI- 
CONF-2). In Proceedings of the fifth international symposium on 
advanced nuclear energy research: Neutrons as microscopic 
probes. 1101p. Order Number DE94748692. Source: OSTI; NTIS; 
INIS. 

The project of the muttilayer mirror interferometer for very cold 
neutron (MINE) has been in progress for these years in KUR and 
now also in JRR-3M. The large lattice period ('d’>50A) of multi- 
layer mirrors enable us to construct the neutron interferometer for 
long wave length with large beam separation. We report about the 
latest results of the characteristics of the mirrors by the double 
crystal diffractometer methods. (author). 
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31653 (JAERI-M-94-059) List of strong gamme-rays emit- 
ted from radionuclides (Version 2). Narita, Tsutomu (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Ichimiya, Tsutomu; Kitao, Kensuke. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. 117p. 
(INDC(JPN)-170/L). Order Number DE94792659. Source: OSTI; 
NTIS; INIS. 

The report is a quick index to identify gamma-emitting nuclides 
from energy peaks on the gamma-ray spectrum, and it consists of 
the three strongest gamma-rays, greater than 1 keV, emitted from 
decay of each radioactive nuclide. This report supersedes JAERI-M 
92-051(March 1992), but in this new edition the list of gamma-rays 
is divided into five part according to the half-life of parent nuclides. 
These gamma-rays are arranged in the table in order of increasing 
energy. The lists are derived from Evaluated Nuclear Structure 
Data File (ENSDF, file as of September 1993) maintained by Na- 
tional Nuclear Data Center at Brookhaven National Laboratory, 
USA. A list to which the five tables are united has been prepared 
on a floppy disk in addition to the lists above mentions. In appendix, 
radionuclides is also listed with known energy values but unknown 
intensities of all gamma-rays following the decay. (author). 


31654 (LA-12839) A new MCNP™ test set. Brockhoff, R.C.; 
Hendricks, J.S. Los Alamos National Lab., NM (United States). 
Sep 1994. 41p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94017975. Source: OSTI; NTIS; INIS; GPO Dep. 

The MCNP test set is used to test the MCNP code after installa- 
tion on various computer platforms. For MCNP4 and MCNP4A this 
test set included 25 test problems designed to test as many fea- 
tures of the MCNP code as possible. A new and better test set has 
been devised to increase coverage of the code from 85% to 97% 
with 28 problems. The new test set is as fast as and shorter than 
the MCNP4A test set. The authors describe the methodology for 
devising the new test set, the features that were not covered in the 
MCNP4A test set, and the changes in the MCNP4A test set that 
have been made for MCNP4B and its developmental versions. Fi- 
nally, new bugs uncovered by the new test set and a compilation 
of all known MCNP4A bugs are presented. 


31655 (LA-UR-94-2376) New data for MCNP. Hendricks, 
J.S.; Frankle, S.C.; Court, J.D. Los Alamos National Lab., NM 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
941102-17: Winter meeting of the American Nuclear Society, 
Washington, DC (United States), 13-18 Nov 1994). Order Number 
DE94016296. Source: OSTI; NTIS; INIS; GPO Dep. 

We report here for the first time the availability of an official set of 
ENDF/B-VI neutron data for MCNP(trademark). The LANL Radia- 
tion Transport group engaged the Nuclear Theory and Applications 
Group to construct a complete library based on ENDF/B-V! Release 
in the Spring of 1994. A new and thorough set of quality assurance 
tests was established and data passing those tests were subject 
only to a limited set of benchmarking tests. All nuclides were sub- 
jected to infinite medium caiculations. The fissionable materials 
were benchmarked against critical assemblies, and 28 nuclides 
were benchmarked against the LLNL pulsed sphere experiments. 


31656 (LA-UR-94-2397) A So-like acceleration method for 
the Nonlinear Characteristic transport scheme. Wareing, T.A.; 
Walters, W.F.; Morel, J.E. Los Alamos National Lab., NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941102— 
13: Winter meeting of the American Nuclear Society, Washington, 
DC (United States), 13-18 Nov 1994). Order Number DE94016285. 
Source: OSTI; NTIS; GPO Dep. 

Recently a nonlinear spatial differencing scheme for solving the 
discrete-ordinate equations was introduced. This scheme, referred 
to as the Nonlinear Characteristic (NC) scheme, is accurate for 
both optically thin and optically thick spatial meshes and is strictly 
positive. The NC discrete-ordinate equations can be solved using 
the source iteration (SI) method. It is well known that the SI 
method converges infinitely slowly for optically thick problems with 
scattering ratios near unity. In this summary, we describe a S2-like 
acceleration scheme for accelerating the convergence of the Sl 
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method as applied to the NC scheme and provide results to show 
how effective it is. 


31657 (LA-UR-94-2488) A supertrack importance generator 
for pulse height tallies. Booth, T.E. Los Alamos National Lab., 
NM (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941102—9: Winter meeting of the American Nuclear Soci- 
ety, Washington, DC (United States), 13-18 Nov 1994). Order 
Number DE94016091. Source: OSTI; NTIS; GPO Dep. 

Variance reduction for pulse height tallies by the supertrack 
method has been demonstrated in a modified version of MCNP™. 
However, successful variance reduction requires some knowledge 
of the importance function. Because a supertrack represents a 
physical collection of particles, its importance (expected score) de- 
pends on the locations of all particles in the supertrack. This paper 
describes an attempt to estimate the supertrack importance. 


31658 (LA-UR-94-2505) Unified GUI for the Los Alamos 
Radiation Transport Code System. Lee, S.R. (Los Alamos Na- 
tional Lab., NM (United States)); Collins, D.G.; Anderson, J. Los 
Alamos National Lab., NM (United States). [1994]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-941102—8: Winter meeting of the American 
Nuclear Society, Washington, DC (United States), 13-18 Nov 1994). 
Order Number DE94016088. Source: OSTI; NTIS; INIS; GPO Dep. 

Justine is a Unified Graphical User Interface (UGUI) which is 
used to define geometries using constructive solid geometric 
(CSG) operations on three-dimensional objects. These user de- 
fined geometries, along with other code specific parameters also 
controlled by Justine, are used by the Los Alamos Radiation Trans- 
port Code System (LARTCS), which includes the Radiation 
Transport Group’s (X-6) Monte Carlo and deterministic transport 
codes. Justine enhances user productivity, aids in code debugging, 
and enhances the reliability of the LARTCS. 


31659 (LA-UR-94-2520) MCNP™ ENDF/B-VI iron benchmark 
calculations. Court, J.D.; Hendricks, J.S. Los Alamos National 
Lab., NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941102—14: Winter meeting of the American Nuclear Soci- 
ety, Washington, DC (United States), 13-18 Nov 1994). Order 
Number DE94016165. Source: OSTI; NTIS; GPO Dep. 

Four iron shielding benchmarks have been calculated for, we be- 
lieve the first time, with MCNP4A and its new ENDF/B-VI library. 
These calculations are part of the Hiroshima/Nagasaki dose re- 
evaluation for the National Academy of Sciences and the Defense 
Nuclear Agency. We believe these calculations are significant be- 
cause they validate MCNP and the new ENDF/B-VI libraries. 
These calculations are compared to ENDF/B-V, experiment, and in 
some cases the recommended MCNP data library (a T-2 evalua- 
tion) and ENDF/IV. 


31660 (LA-UR-94-2521) Data analysis and visualization in 
MCNP™, Waters, L.S. Los Alamos National Lab., NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941102- 
11: Winter meeting of the American Nuclear Society, Washington, 
DC (United States), 13-18 Nov 1994). Order Number DE94016164. 
Source: OSTI; NTIS; INIS; GPO Dep. 

There are many situations where the user may wish to go be- 
yond current MCNP capabilities. For example, data produced by 
the code may need formatting for input into an external graphics 
package. Limitations on disk space may hinder writing out large 
PTRAK files. Specialized data analysis routines may be needed to 
model complex experimental results. One may wish to produce 
particle histories in a format not currently available in the code. To 
address these and other similar concerns a new capability in 
MCNP is being tested. A number of real, integer, logical and char- 
acter variables describing the current and past characteristics of a 
particle are made available online to the user in three subroutines. 
The type of data passed can be controlled by cards in the INP file. 
The subroutines otherwise are empty, and the user may code in 
any desired analysis. A new MCNP executable is produced by 
compiling these subroutines and linking to a library which contains 
the object files for the rest of the code. 


420 ERA Vol. 19, No. 11 


31661 (LA-UR-94-2523) A practical guide to using MCNP 
with PVM. McKinney, G.W. Los Alamos National Lab., NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941102- 
15: Winter meeting of the American Nuclear Society, Washington, 
DC (United States), 13-18 Nov 1994). Order Number DE94016162. 
Source: OSTI; NTIS; GPO Dep. 

The introduction of large workstation clusters and massively par- 
allel computing platforms has lead to an increased interest in the 
distributed-memory multiprocessing feature of MCNP™. Such sys- 
tems offer the potential of hundredfold increases in speedup. This 
paper provides step-by-step instructions on the creation and use of 
MCNP on such systems. 


31662 (LA-UR-94-2547) MCNP™ directions. Hendricks, J.S. 
Los Alamos National Lab., NM (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-941102-—12: Winter meeting of the Ameri- 
can Nuclear Society, Washington, DC (United States), 13-18 Nov 
1994). Order Number DE94016216. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The MCNP code development program is a relatively large and 
rapidly changing project in the small and highly-specialized field of 
radiation transport, specifically radiation protection and shielding. A 
number of major new MCNP initiatives are described in the subse- 
quent papers in this session. The focus of this paper is the 
important new developments not described elsewhere and a num- 
ber of recent developments that have been available since 
MCNP4A but have gone unnoticed. In particular, we report for the 
first time a new MCNP quality assurance initiative providing 97% 
test coverage, a new MCNP feature enabling plotting of nuclear 
data, and the other new features developed so far for MCNP4B. 
Finally, an attempt is made to articulate how all these fit together 
into the overall MCNP development program. 


31663 (LA-UR-94-2644) The Nonlinear Characteristic 
scheme in X-Y geometries. Walters, W.F.; Wareing, T.A. Los 
Alamos National Lab., NM (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-941102-16: Winter meeting of the American 
Nuclear Society, Washington, DC (United States), 13-18 Nov 1994). 
Order Number DE94016192. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nonlinear Characteristic (NC) scheme for solving the 
discrete-ordinates form of the transport equation has recently been 
introduced and used to analyze one-dimensional slab transport 
problems. The purpose of this paper is to determine the accuracy 
and positivity of the NC scheme as extended to solve two- 
dimensional X-Y problems. We compare the results obtained using 
the NC scheme to those obtained using the Bilinear Discontinuous 
(BLD) scheme, the Bilinear Nodal (BLN) scheme, Linear Character- 
istic scheme, and the Diamond Difference with Fixup (DD/F) 
scheme. As was found in one-dimensional applications, the NC 
scheme is strictly positive and as accurate or more accurate than 
the other schemes for all meshes examined. The accuracy of the 
NC scheme for coarse meshes is particularity outstanding com- 
pared to that of the other schemes. 
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31664 (JINR-R-15-94-47) Laser light induced drift for 
atoms of radioactive isotopes 7? Na and % Na. Gangrskij, Yu.P. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Reactions); Zemlyanoj, S.G.; Zuzaan, P.; Markov, B.N.; 
Myshinskij, G.V.; Stekl, |.; Hradecny, C.; Ermolaev, |.M.; Slovak, J.; 
Tethal, T. Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). Lab. of Nuclear Reactions. 1994. 10p. (in Russian). Order 
Number DE94635759. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Zhurnal Ehksperimental’noj i Teoreticheskoj Fiziki. 
The laser light induced drift for atoms of radioactive isotopes 22 
Na and *4 Na in the buffer gas Kr was studied. D2-line resonance 
frequency for drift of 7? Na and 24 Na in the opposite directions 
was determined. The distribution of concentration for both isotopes 
along the drift tube was measured at the temperature 300 and 
1000 K. The detection of +-radiation of radioactive isotopes was 
used for these measurements. The isotope separation factor up to 





20 at the efficiency 50% and drift velocity 1.1 m/s was reached. 
(author). 14 refs., 3 figs., 2 tabs. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 31671 


31665 (BNL—60676) Interference of fluorescence x-rays 
and coherent excitation of core levels. Ma, Y. (Washington 
Univ., Seattle, WA (United States). Dept. of Physics); Blume, M. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940714-5: International meet- 
ing on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE94016809. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The question of coherence in inelastic x-ray absorption and fluo- 
rescence processes among identical interacting atoms is studied 
using a simple diatomic model. Conditions for the coherence are 
discussed in terms of energy scales, such as the core hole life- 
time, instrument energy resolutions, and the splitting of the 
electronic levels. As in the classical Young double-slit experiment, 
the primary requirement is that it be impossible to determine which 
atom has undergone the excitation-decay process. 


31666 (UWThPh-1993-41) Peculiar effects from number 
theory for doubly excited Rydberg states of two-electron ions. 
Baumgartner, B. Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik. 8 Nov 1993. 7p. Order Number DE94636913. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in J. Phys. B. 

Without electron repulsion there were accidental degeneracies 
between some of the excited states of two- (or more-) electron 
atoms among themselves and also with ionization threshold. The 
effects of these degeneracies on resonances of highly ionized 
atoms decaying by the Auger effect of autoionization, are investi- 
gated by treating the repulsion between the electrons as a 
perturbation. (author). 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 30642, 30647, 31671 


31667 (CONF-9404198-1) Auger spectrometry of atoms 
and molecules. Krause, M.O. Oak Ridge National Lab., TN 
(United States). [1994]. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Work- 
shop on atomic physics at high brilliance light sources; Argonne, IL 
(United States); 23-24 Apr 1994. Order Number DE94018052. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The author discusses the importance of Auger spectrometry at 
synchrotron radiation centers. First, he explains how a high energy 
photon source such as the APS (Advanced Photon Source) could 
be used to help provide missing spectral information about the 
shell structure of some elements. The missing data occurs mainly 
at higher energies in the 1-10 keV ranges as for the K-shells of Z 
= 30 to 60 elements and the L-shells for Z = 30 to 100 elements. 
He explains how even though Auger electron spectrometry does 
not depend on synchrotron radiation it can greatly benefit from this 
variable photon source as it allows one to select the Auger line 
group that is most suitable for a specific purpose. Most signifi- 
cantly, a continuous photon source becomes indispensable when 
one is interested in threshold effects. Lastly, he discusses coher- 
ence effects between different inner-shell vacancy states by way of 
some recent work done at Daresbury. 


31668 (KEK-PROC—93-14) Proceedings of the workshop on 
dynamics and structure of disordered system. Arai, M. (Kobe 
Univ. (Japan). Faculty of Science); Shibata, K.; Ikeda, H. (eds.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Nov 1993. 138p. (In Japanese). (CONF-9303298—: Workshop on 
dynamics and structure of disordered system, Tsukuba (Japan), 


66 PHYSICS 
6643 Collision Phenomena 


17-18 Mar 1993). Order Number DE94792685. Source: 
NTIS; INIS. 

The workshop was held on March 17 and 18, 1993, at the Na- 
tional Laboratory for High Energy Physics. The topics were 
particularly limited to lattice system among the problems of the dy- 
namics and structure of disordered system. The problems that 
became the focus were recent understanding of local structure and 
middie distance correlation in disordered system, universal thermal 
properties of disordered system and phonon state density, and 
further, problems related to fracton, and problems related to glass- 
transition. At the workshop, lectures were given on dynamic middle 
distance structure of amorphism, Raman scattering and middle dis- 
tance correlation of germanium chalcogenide glass, universal 
thermal properties of glass near several K, low energy excitation of 
disordered system by photon echo spectroscopy, fracton computer 
experiment, sound wave absorption of SiO2-10% GeOz glass, frac- 
ton in strong magnetic field, recent topics in Conference on 
Phonon Scattering, dynamic short distance structure of amorphism, 
Structure of chalcogen nanodroplets, low energy excitation of poly- 
mers and glass-transition and so on. (K.I.). 


OSTI; 


31669 (LAMP-94/4) Photoionisation of O*+ below the n=3 
threshold of the reduced ion. Lamp Series Report (Laser, Atomic 
and Molecular Physics), Lamp Series Report (Laser, Atomic and 
Molecular Physics). Faye, N.A.B.; Wague, A. International Centre 
for Theoretical Physics, Trieste (Italy). May 1994. 11p. Order Num- 
ber DE94634436. Source: OSTI; NTIS (US Sales Only); INIS. 

Near the n=3 threshold of residual ion O7+, the resonant 
photoionization of the multicharged ion O* is considered by calcu- 
lating the excitation energies, associated wave-functions, partial 
and total widths of the 'P‘—) and °P(—) autoionizing states. These 
calculations are made in the diagonalization approximation in the 
LS coupling scheme. The results are compared with the available 
theoretical results obtained by authors using other theoretical ap- 
proaches. (author). 16 refs, 5 tabs. 


6643 Collision Phenomena 
Refer also to citation(s) 30641, 30648, 31672, 31825, 31984 


31670 (DOE/ER/13778-62) Correlated charge-changing ion- 
atom collisions: Progress report, 16 February 1993-15 April 
1994. Tanis, J.A. Western Michigan Univ., Kalamazoo, MI (United 
States). Apr 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER13778. Order Number 
DE94017355. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the progress and accomplishments of re- 
search supported by DOE. This work involves the experimental 
investigation of fundamental atomic processes in collisions of few- 
electron, charged projectile ions with neutral gas targets or 
electrons. The major emphasis is the study of collision processes 
involving two active electrons, and particularly those in which the 
electron-electron interaction plays a role. New results have been 
obtained for studies involving (1) continuum-electron emission, (2) 
double ionization of helium and Li*, and (3) resonant recombina- 
tion of atomic ions. Experiments were conducted using 
accelerators at Western Michigan University, Michigan State Uni- 
versity, Indiana University, Lawrence Livermore Laboratory, and 
the institute of Nuclear Research, Debrecen, Hungary. Brief sum- 
maries of work completed and work in progress are given. 


31671 (IBAMD-—47) International bulletin on atomic and 
molecular data for fusion. No. 47. Botero, J. (ed.). International 
Atomic Energy Agency, Vienna (Austria). Atomic and Molecular 
Data Unit. Dec 1993. 146p. Order Number DE94634442. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This bulletin, published by the IAEA, provides atomic and molec- 
ular data references relevant to fusion research and technology. In 
part | the indexation of the papers is provided separately for (i) 
structure and spectra, (ii) atomic and molecular collisions, and (iii) 
surface interactions. Part Il contains the bibliographic data for the 
above-listed topics and for high-energy laser and beam-matter in- 
teraction of atomic particles with fields. Also included are sections 
on atomic and molecular data needs for fusion research and on 
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news about ALADDIN (A Labelled Atomic Data INterface) and 
evaluated data bases. 


6644 Experimentally Derived Information On 
Atomic and Molecular Properties 


Refer also to citation(s) 30641, 30643, 30648 


31672 (DOE/ER/13955-16) Dynamics of collision pro- 
cesses: Progress report, September 1, 1991—July 31, 1994. 
Starace, A.F. Nebraska Univ., Lincoin, NE (United States). Dept. of 
Physics and Astronomy. Feb 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER13955. 
Order Number DE94017593. Source: OSTI; NTIS; INIS; GPO Dep. 

Investigations have been carried out of one-, two-, and three- 
photon detachment of the negative hydrogen ion (H—) including 
effects of electron correlations, of two-color detachment of H~ with 
excitation of H(n=2), and of the 9P* state of H~. Striking effects of 
long-range dipole field interactions have been demonstrated. Elec- 
tron correlation effects on detachment cross sections have been 
quantified. Electric field effects on photodetachment of H~ above 
the H(n=2) threshokd have also been elucidated. Variational R- 
matrix calculations of photodetachment of Hand of Li~ including 
excitations of the residual atoms up to the n=6 level have provided 
state-of-the-art agreement with recent experimental results. Fur- 
thermore, doubly-excited-state spectra of H~ and Li~ have been 
shown to be remarkably similar 


31673 (IAEA-NDS—47(rev.2)) Atomic masses 1993. The 
1993 atomic mass evaluation. |AEA-NDS documentation series, 
IAEA-NDS documentation series. Audi, G.; Wapstra, A.H. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section. 4 Nov 1993. 8p. Order Number DE94634462. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 1993 atomic mass evaluation by G. Audi and A.H. Wapstra 
is documented. The resulting data files containing recommended 
values of atomic masses, obtained by experiment of systematics, 
and related data such as reaction and separation energies are de- 
scribed. The data files can be obtained through online services 
from several nuclear data centers or on magnetic tape, free of 
charge. (author). 


31674 (ORNL/TM-12729) Electron-impact ionization of 
multicharged ions at ORNL: 1985-1992. Gregory, D.C.; Bannis- 
ter, M.E. Oak Ridge National Lab., TN (United States). Jul 1994. 
152p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO5-840R21400. Order Number DE94017318. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Absolute cross sections are presented in graphs and tables for 
single ionization of forty-one ions, multiple ionization of four ions, 
and for dissociation and ionization of two molecular ions by elec- 
tron impact. This memo is the third in a series of manuscripts 
summarizing previously published as well as unpublished ionization 
cross section measurements at ORNL; contents of the two previ- 
ous memos are also referenced in this work. All work tabulated in 
this memo involved ion beams generated in the ORNL-ECR ion 
source and utilized the ORNL electron-ion crossed beams appara- 
tus. Target ions range from atomic number Z = 8 (oxygen) to Z = 
92 (uranium) in initial charge states from +1 to +16. Electron im- 
pact energies typically range from threshold to 1500 eV. 


31675 (UCRL-JC—117330) Coherence properties of high or- 
der harmonic radiation. Ditmire, T. (Lawrence Livermore National 
Lab., CA (United States)); Budil, K.S.; Crane, J.K.; Nguyen, H.; 
Perry, M.D.; Salieres, P.; Huillier, A.L. Lawrence Livermore National 
Lab., CA (United States). May 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940593-13: 9. international conference on ultrafast phe- 
nomena, Dana Point, CA (United States), 1-5 May 1994). Order 
Number DE94016974. Source: OSTI; NTIS; GPO Dep. 

The results of a series of experiments to characterize the coher- 
ence properties of xuv radiation produced by high-order harmonic 
generation in helium, neon and argon are reported and compared 
to predictions from an effective order model. The harmonics exhibit 
smooth, near gaussian spatial profiles, and have a divergence that 
is approximately constant ( < 12 mrad) in the plateau region and 
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decreases (~4 mrad) in the cutoff for f/17 focusing. For a band- 
width limited, 140 fsec incident pulse, we measure a harmonic line 
width of AVA = 2 x 10-% at 30.3 nm. By reducing the spectral 
width of the driving pulse, harmonics with AVA x 2 x 10~* can 
be produced. Absolute conversion efficiency as high as 10-7 for 
harmonic radiation as short as 20 nm has been achieved by using 
400 fsec, 526 nm pulses from an Nd:Glass laser. 


6645 Special Atoms and Molecules 


31676 (DOE/ER/40333-142) Time of flight spectroscopy 
with muonic hydrogen. Marshall, G.M. (TRIUMF, Vancouver, BC 
(Canada)); Bailey, J.M.; Beer, G.A. Wyoming Univ., Laramie, WY 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States);Natural Sciences and Engineering Research 
Council of Canada, Ottawa, ON (Canada);North Atlantic Treaty Or- 
ganization, Brussels (Belgium). DOE Contract FG02-87ER40333. 
(COO—2197-142; CONF-9304145—4: International workshop on low 
energy muon science (LEMS ‘93), Santa Fe, NM (United States), 
4-8 Apr 1993). Order Number DE94017056. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Time of flight techniques coupled with muonic deuterium and 
tritium atoms in vacuum can be used to measure parameters im- 
portant in the understanding of muon catalyzed fusion interactions. 
Muonic deuterium atomic beams with energy of order 1 eV have 
been produced via transfer and emission from solid hydrogen con- 
taining small deuterium concentrations. Measurements of energy 
loss in pure deuterium are presented which test calculations of 
 yd+p- Muonic tritium beams should be produced in a similar way, 
with an energy distribution which overlaps the predicted muonic 
molecular (dut) formation resonances. The existence of reso- 
nances is crucial for high cycling rates in muon catalyzed fusion, 
but direct experimental verification of strengths and energies is not 
yet possible by other means. Results of simulations demonstrate 
how the resonance structure might be confirmed. 


31677 (I\C-94/92) Lattice relaxation study on self-trapped 
exciton and biexciton in neutral and charged fullerenes. Wang 
Wen-Zheng (Academia Sinica, Beijing, BJ (China). Inst. of Theoreti- 
cal Physics); Su Zhaobin; Wang Chuilin; Yu Lu. International Centre 
for Theoretical Physics, Trieste (Italy). May 1994. 13p. Order Num- 
ber DE94635788. Source: OSTI; NTIS (US Sales Only); INIS. 

The formation and dynamical properties of Ds,-symmetry self- 
trapped exciton (STE) derived from the electronic hh — ty 
parity-forbidden transition of neutral buckyball are studied in the 
presence of Coulomb interactions using the Bogoliubov-de Gennes 
formalism. Within the lattice relaxation theory, the multi-mode 
vibronic structures in the luminescence and absorption spectra re- 
lated to STEs are elucidated in good agreement with experiments. 
The STEs arising from the allowed t,, — tig transition of C4 
and C*~¢ as well as the possibility of forming a self-trapped biexci- 
ton (STBE) in C'-¢9 are also considered. (author). 27 refs, 2 figs. 


31678 (IC—94/126) Quantum fluctuations of Ds, polarons 
on Cg molecules. Wang Chui-Lin (China Center of Advanced 
Science and Technology (World Lab.), Beijing (China)); Wang Wen- 
zheng; Liu Yuliang; Su Zhaobin; Yu Lu. International Centre for 
Theoretical Physics, Trieste (Italy). Jun 1994. 12p. Order Number 
DE94635787. Source: OSTI; NTIS (US Sales Only); INIS. 

The dynamic Jahn-Teller splitting of the six equivalent Ds, po- 
larons due to quantum fluctuations is studied in the framework of 
the Bogoliubov-de Gennes formalism. The tunneling induced level 
splittings are determined to be *T,, + Ta, and 'Ay + 'Hg for 
C'~¢ and C~*¢9, respectively, which should give rise to observ- 
able effects in experiments. (author). 17 refs, 2 tabs. 


31679 (IC-94/127) Atomic and electronic structure of clus- 
ters from car-Parrinello method. Kumar, V. International Centre 
for Theoretical Physics, Trieste (Italy). Jun 1994. 53p. Order Num- 
ber DE94634463. Source: OSTI; NTIS (US Sales Only); INIS. 
With the development of ab-initio molecular dynamics method, it 
has now become possible to study the static and dynamical prop- 
erties of clusters containing up to a few tens of atoms. Here | 
present a review of the method within the framework of the density 
functional theory and pseudopotential approach to represent the 





electron-ion interaction and discuss some of its applications to 
clusters. Particular attention is focussed on the structure and bond- 
ing properties of clusters as a function of their size. Applications to 
clusters of alkali metals and Al, non-metal - metal transition in diva- 
lent metal clusters, molecular clusters of carbon and Sb are 
discussed in detail. Some results are also presented on mixed 
clusters. (author). 121 refs, 24 ifigs. 
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31680 (DOE/ER/45238-7) Properties of molecular solids 
and fluids at high pressure and temperature: Final report, 
March 1, 1986—October 31, 1993. Etters, R.D. Colorado State 
Univ., Fort Collins, CO (United States). Jun 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER45238. Order Number DE94017594. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The main thrust of this work was directed to the task of deter- 
mining the thermodynamic behavior of condensed solids and fluids 
containing simple molecules. Properties calculated include specific 
heats, equations of state, compressibilities, sound velocities, virial 
coefficients, viscosities, and thermal expansion. In addition, details 
of the structural, orientational, and magnetic phase transitions were 
determined. Dynamical quantities calculated include the lattice, 
libron, and vibron mode frequencies at various pressures and tem- 
peratures. Also, we developed new techniques required to meet 
our objectives. One was a method for accurately calculating the 
Gibbs free energy of various phases. Another is the multiple- 
histogram Monte Carlo which can dramatically reduce computing 
time and can provide a continuous map of thermodynamic aver- 
ages over a range of some thermodynamical variable. 


31681 (DOE/ER/54160—1-Vol.1, pp. 127-135) Recent results 
on the GOL-3 device. Arzhannikov, A.V. (Budker Institute of Nu- 


clear Physics, Novosibirsk (Russian Federation)); Burdakov, A.V.; 
Chikunov, V.V.; Huber, A.F.; Karyukin, A.V.; Kapitonov, V.A.; 
Koidan, V.S.; Lebedev, S.V.; Mekier, K.l. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 


ume 1: Invited papers, pulsed power. 704p. Order Number 
DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

The review of activity on the GOL-3 program is presented. The 
first part of the results is concerned with the experiments on the 
uniform plasma heating by a 100 kJ E-beam. Heating of the bulk 
plasma electrons up to 1 keV at 10'S cm~—% density is achieved. 
The second group of experiments deals with so-called “two-stage” 
dense plasma heating. The 10'°-10'? cm-* hydrogen bunches of 
0.5-3 m length are produced by gas-puffing. High efficiency of the 
conversion of the energy, delivered by E-beam to 10'° cm-* back- 
ground plasma occupying the rest of the device, to the dense 
plasma bunches, is demonstrated. Last part of the paper describes 
activity on the microsecond ribbon E-beam of 4x140 cm? cross 
section and of 200 kJ energy content on the U-2 generator. The 
transportation of such a beam at 2 m distance in a slit vacuum 
channel and its shape transformation to a circular one is achieved. 


31682 (DOE/ER/54160-1-Vol.2, pp. 1033-1036) Frequency 
regime of high current relativistic electron beams interacting 
with various gaseous media. Kondratiev, N.A. (Polytechnical 
Univ., Tomsk (Russian Federation)); Smetanin, V.I.; Usov, Yu.P.; 
Kulbeda, V.E. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

Constantly growing application of high current relativistic elec- 
tron beams (REB) to produce non-equilibrium plasma _ in 
plasma-chemical reactors, to pump lasers, etc, necessitates the in- 
vestigation of REB interaction with various gaseous media and 
mixtures. To solve the problem of a plasma chemical reactor based 
on REBs it is necessary to account for the effects of the intrinsic 
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electromagnetic fields of plasma-beam system upon plasma chemi- 
cal processes. Here the authors pay particular attention to the 
possibility to increase the pulse repetition rate. It is expected that 
by multipuise treatment of gaseous media the efficiency of the sub- 
sequent pulses could be increased due to lowering the rate of 
development of large-scale instabilities. 


31683 (DOE/ER/54160—1-Vol.2, pp. 1067-1072) Conductivity 
of plasma created by REB in argon. Klimov, V.I. (institute of 
General Physics, Moscow (Russian Federation)); Mkheidze, G.P.; 
Savin, A.A. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

On the basis of the experimental data obtained one reconstructs 
e-beam conductivity of argon plasma. Despite the predictions of 
simple models temporal dependence is characterized by a slow 
time of decrease. A model is proposed within which such behav- 
iour of e-beam argon plasma conductivity is explained by the 
influence of a weak induced electric field (E ~ 90-50V/cm) on ki- 
netic processes after the e-beam current ceasing. 


31684 (DOE/ER/54160—1-Vol.2, pp. 1221-1226) Application 
of a small angular spread beam in the reflected REB regime 
on REBEX machine. Piffl, V. (institute of Plasma Physics, Prague 
(Czech Republic)); Bohacek, V.; Clupek, M.; Raus, J.; Sunka, P.; 
Ulischmied, J. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

The possible increase of the heating efficiency by application of 
a beam with smaller angular spread (6 ~ 10°) in the reflected 
beam regime is discussed. The pitch angle of peripheral beam 
electrons is substantially reduced (6 ~ 10°) also for the beam with 
high current density (<5kA.cm~) by increasing the external mag- 
netic field. The modified REBEX facility has already passed the 
first tests. The preliminary results of the plasma diamagnetism by 
0.5kJ REB injection are presented. 


31685 (DOE/ER/54160—1-Vol.2, pp. 1227-1232) An exper- 
mental study of strong turbulence driven by an intense 
relativistic electron beam. Masuzaki, M. (Kanazawa Univ. 
(Japan)); Ando, R.; Yoshikawa, M.; Morita, H.; Yasuoka, J.; Ka- 
mada, K. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.2: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 2, lon beams, electron 
beams, diagnostics. 713p. Order Number DE94014784. Source: 
OSTI; NTIS; INIS. 

An intense relativistic electron beam (IREB) was injected into an 
unmagnetized axially decaying plasma. Observed were excitation 
of rapidly oscillating electric fields such that W = e9<E*>/2nTe>1 
which lasted as long as about 30 times longer than the beam dura- 
tion, broadening of the distribution of beam electrons about the 
initial energy, acceleration of plasma electrons, current enhance- 
ment and the total microwave power radiated in the frequency 
range 18 ~ 40 GHz. The experimental data are discussed in con- 
nection with the strong Langmuir turbulence. 


31686 (EGG—11265-2051) Nonlinear Faraday effect in CdS 
semiconductor in an ultrahigh magnetic field. Druzhinin, V.V. 
(and others); Tatsenko, O.M.; Bykov, A.l. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-93NV11265. 
(CONF-940831-2: 4. international symposium on research in high 
magnetic fields, Nijmegen (Netherlands), 29-31 Aug 1994). Order 
Number DE94016804. Source: OSTI; NTIS; GPO Dep. 

A significant nonlinearity in the angle of rotation polarization 
plane was observed in CdS at wavelengths of 494 in the presence 
of high magnetic fields (0.5-5 MG). The onset significant nonlinear- 
ity also depended on sample temperature. An absorption study 
with probe wavelength of ~ 494 nm revealed an increase in optical 
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transmission associated with a splitting of the conduction band. 
Dispersion, field and temperature curves indicate a low conduction 
electron mass me = 0.3 mo. A numerical calculation and interpreta- 
tion of the observed effects was carried out using band theory. The 
optical and magnetooptical properties of semiconducting crystals of 
CdS were studied, reviews of which are presented in [1,2]. This ar- 
ticle describes joint American-Russian experiments to study the 
optical and magnetooptical properties of CdS in ultrahigh fields to 
~ 7 MG. 


31687 (INIS-AR-076) Simulation of point defects in iron 
using angular potentials. Simonelli, G.; Pasianot, R.; Savino, E.J. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Materiales. 1993. 2p. (In Spanish). (CONF-9310347—: 78. 
National meeting of the Argentine Physics Association, Rosario 
(Argentina), 12-15 Oct 1993). Order Number DE94635821. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. POINT DEFECTS/iron; POINT DEFECTS/ 
potentials; COMPUTERIZED SIMULATION; CONFIGURATION IN- 
TERACTION; IRON; POTENTIALS 


31688 (LA-UR-94-2273) HASSP and HEAVY: Tools for au- 
tomated heavy atom searches and refinement. Terwilliger, T.T. 
Los Alamos National Lab., NM (United States). Jun 1994. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9406225—1: American Crystallo- 
graphic Association meeting, Atlanta, GA (United States), 25 Jun - 
1 jul 1994). Order Number DE94016071. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this tutorial, a simple example using model data for one 
derivative with anomalous information will be used to demonstrate 
the use of HASSP and HEAVY in heavy atom determination and 
refinement. The data used here will actually be based on model 
MAD data that has been converted to MIR format using MADMRG, 
but the treatment is identical to that for any other SIR+anomaious 
data. The data nd most of the programs discussed here can be 
obtained by e-mail from “terwil @prov2.lani.gov” along with VAX- 
specific command files to run the data through. 


31689 (LBL-35203) Instantaneous frequency dynamics of 
coherent emission from magnetoexcitons in gallium arsenide. 
Mycek, M.A.; Siegner, U.; Chemla, D.S. Lawrence Berkeley Lab., 
CA (United States). May 1994. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9405219-2: International quantum electronics conference, 
Anaheim, CA (United States), 8-13 May 1994). Order Number 
DE94018182. Source: OSTI; NTIS; INIS; GPO Dep. 

By time resolving the power spectrum of the ultrafast four wave 
mixing emission from the lowest magnetoexciton in GaAs, the 
authors determine the origin of the very complicated dynamics ob- 
served in the time domain. 


31690 (LBL-35204) Temporal and spectral investigation of 
mult-Landau level quantum beats in GaAs. Siegner, U.; Mycek, 
M.A.; Chemla, D.S. Lawrence Berkeley Lab., CA (United States). 
May 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO3-76SF00098. (CONF-9405219-1: In- 
ternational quantum electronics conference, Anaheim, CA (United 
States), 8-13 May 1994). Order Number DE94018189. Source: 
OSTI; NTIS; GPO Dep. 

By resolving temporally and spectrally transient four-wave- 
mixing, the authors observe multiple Landau level quantum beating 
in GaAs under 6T magnetic field. Excitation energy and density de- 
pendent quantum interference gives rise to non-periodic beats. 


31691 (LBL-35205) Phase dynamics of non-equilibrium 
distributions of free electron-hole pairs in GaAs quantum 
wells. Bigot, J.Y.; Mycek, M.A.; Weiss, S.; Chemla, D.S. Lawrence 
Berkeley Lab., CA (United States). May 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9405219-4: International quantum electronics 
conference, Anaheim, CA (United States), 8-13 May 1994). Order 
Number DE94018190. Source: OSTI; NTIS; GPO Dep. 
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The authors resolve the phase and amplitude of the coherent 
emission of a non-equilibrium Fermi-Sea in four wave mixing ex- 
periments. It exhibits an ultrafast dynamical blue shift, due to 
Fermi-edge many-body effects. 


31692 (SAND-94-8704C) The Modified Embedded Atom 
Method. Baskes, M.I. Sandia National Labs., Livermore, CA 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
941142-16: American Society of Mechanical Engineers’ winter 
annual meeting, Chicago, IL (United States), 9-11 Nov 1994). Or- 
der Number DE94015746. Source: OSTI; NTIS; GPO Dep. 

Recent modifications have been made to generalize the Embed- 
ded Atom Method (EAM) to describe bonding in diverse materials. 
By including angular dependence of the electron density in an em- 
pirical way, the Modified Embedded Atom Method (MEAM) has 
been able to reproduce the basic energetic and structural proper- 
ties of 45 elements. This method is ideal for examining interfacial 
behavior of dissimilar materials. This paper explains in detail the 
derivation of the method, shows how parameters of MEAM are de- 
termined directly from experiment or first principles calculations, 
and examine the quality of the reproduction of the database. Mate- 
rials with fec, bec, hep, and diamond cubic crystal structure are 
discussed. A few simple examples of the application of the MEAM 
to surfaces and interfaces are presented. Calculations of pullout of 
a SiC fiber in a diamond matrix as a function of applied stress 
show nonuniform deformation of the fiber. 


31693 (UCRL-JC—117584) A multisite interaction expansion 
of the total energy in metals. Sowa, E.C.; Gonis, A. Lawrence 
Livermore National Lab., CA (United States). 21 Jul 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940731-—2: 2. international con- 
ference on computer simulation of radiation effects, Santa Barbara, 
CA (United States), 24-29 Jul 1994). Order Number DE94017175. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The local-density approximation provides a proper setting for the 
decomposition of total energy into many-body (many-atom) contri- 
butions. Multiple scattering theory in turn provides a convenient 
framework for carrying out this process. We illustrate this concept 
with calculations on a linear chain of atoms in bulk copper. 
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Refer also to citation(s) 30298, 30302, 30406, 30499, 30771, 
30778, 31417, 31647 


31694 (HMI-B-515) BENSC experimental reports 1993. 
Kirschbaum, Y. (ed.); Michaelsen, R. (ed.). Hahn-Meitner-institut 
Berlin GmbH (Germany). Berlin Neutron Scattering Centre. May 
1994. 172p. Order Number DE94797757. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This volume contains the guest groups’ experimental reports de- 
scribing experimental work carried out on the Berlin Scattering 
Center in 1993. These experimental reports are intended as interim 
summaries. (HP) 


31695 (IC-94/125) Fractal studies on the positron annihila- 
tion in metals. Lung, C.W. International Centre for Theoretical 
Physics, Trieste (Italy). Jun 1994. 7p. Grant 19334011; 59371004. 
Order Number DE94634488. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Traditionally, the Euclidean lines, circles and spheres have 
served as the basis of the intuitive understanding of the geometry 
of nature. Recently, the concept of fractals has caught the imagina- 
tion of scientists in many fields. This paper is to continue our 
previous work on position annihilation near fractal surfaces to 
demonstrate that the concept of fractals provides a powerful tool 
for understanding the structure and properties of defects and rough 
surfaces in relation to positron annihilation studies. Some problems 
on Berry geometrical phase have also been discussed. (author). 15 
refs, fig., 1 tab. 





31696 (JINR-E—14-94-99) Thermal diffuse scattering in 
time-of-flight neutron diffraction studied on SBN single crys- 
tals. Prokert, F. (Forschungszentrum Rossendorf e.V. (FZR), 
Dresden (Germany)); Savenko, B.N.; Balagurov, A.M. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Neutron 
Physics. 1994. 14p. Order Number DE94637054. Source: OSTI; 
NTIS (US Sales Only); INIS. 

At time-of-flight (TOF) diffractometer D N-2, installed at the 
pulsed reactor IBR-2 in Dubna, Sr, Ba,_, Nbo Og, mixed single 
crystals (SBN-x) of different compositions (0.50 <x< 0.75) were in- 
vestigated between 15 and 773 K. The diffraction patterns were 
found to be strongly influenced by the thermal diffuse scattering 
(TDS). The appearance of the TDS from the long wavelength 
acoustic models of vibration in single crystals is characterized by 
the ratio of the velocity of sound to the velocity of neutron. Due to 
the nature of the TOF Laue diffraction technique used on D N-2, 
the TDS around Bragg peaks has rather a complex profile. An un- 
derstanding of the TDS close to Bragg peaks is essential in 
allowing the extraction of the diffuse scattering occurring at the dif- 
fuse ferroelectric phase transition in SBN crystals. 11 refs.; 9 figs.; 
1 tab. (author). 


31697 (UCRL-JC—115741) Spin-specific photoelectron 
diffraction using magnetic x-ray circular dichroism. Tobin, J.G. 
(Lawrence Livermore National Lab., CA (United States)); Waddill, 
G.D.; Guo, X.; Tong, S.Y. Lawrence Livermore National Lab., CA 
(United States). Apr 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940629-9: Intermag: 6th joint conference on magnetism and 
magnetic materials, Albuquerque, NM (United States), 20-23 Jun 
1994). Order Number DE94017527. Source: OSTI; NTIS; GPO 
Dep. 

The first observation of spin-dependent photo electron diffraction 
using circularly-polarized x-rays is reported for monolayer ferro- 
magnetic fee Fe films on Cu(001). Circularly polarized x-rays are 
used to produce spin polarized photo electrons from the Fe 2p 
spin-orbit split doublet, and intensity asymmetries in the 2p3/2 level 
of ~ 3% are observed. The asymmetry is dependent on the rela- 
tive orientation of the x-ray polarization vector and the Fe magnetic 
moment. This spin-dependent technique promises the direct, 
element-specific determination not only of local atomic structure, 
but magnetic structure as well. 
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31698 (IC-94/90) Wake fields in semiconductor plasmas. 
Berezhiani, V.1.; Mahajan, S.M. International Centre for Theoretical 
Physics, Trieste (Italy). May 1994. 9p. Contract DE-FG-05-80-ET- 
53088. Order Number DE94634523. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is shown that an intense short laser pulse propagating through 
a semiconductor plasma will generated longitudinal Langmuir 
waves in its wake. The measurable wake field can be used as a 
diagnostic to study nonlinear optical phenomena. For narrow gap 
semiconductors (for examples InSb) with Kane-type dispersion re- 
lation, the system can simulate, at currently available laser powers, 
the physics underlying wake-field accelerators. (author). 9 refs, 1 
fig. 
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Refer also to citation(s) 30391, 30664, 30825, 31671, 31698 


31699 (DOE/ER/54160—1-Vol.2, pp. 976-981) Pulsed-ion- 
beam driven ablation of material near its sublimation energy. 
Kitamura, A. (Kobe Univ. of Mercantile Marine (Japan)); Asahina, 
T.; Furuyama, Y.; Nakajima, T. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The process of target ablation induced by pulsed ion beam is in- 
vestigated. The beam power density of 0.01-0.1 GW/cm? is around 
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the sublimation energy of the target material. The emitted particles 
are collected with C collectors, which are later subjected to RBS 
and SEM-EPMA analyses. The thickness of the removed layer of 
the target is calculated numerically with use of the thermal conduc- 
tion equation. It is shown that most of the ablated material is 
emitted in the form of large particles with diameters of the order of 
tens of um, the rest 10% being evaporated from the surface of the 
flying mass to form a uniform film on the collector. 


31700 (DOE/ER/54160—1-Vol.2, pp. 1188-1193) The effects 
of beam parameters on bremsstrahlung exposure angular dis- 
tribution. Shi Jiangjun (Southwest Institute of Fluid Physics, 
Sichuan (China)); Qian Minquan. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.2: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The effects of electron beam parameters, including beam radius, 
emittance and its energy, on the bremsstrahlung exposure angular 
distribution of a meter away from the target are researched in this 
paper. The analytic theory is described in detail. T.H. Martin expe- 
rience formula is used to get the forward bremsstrahlung exposure 
in front of the target. Three kinds of typical electron transverse dis- 
tribution are used, and they are the Kapachinsky-Viajimersky 
distribution (KV), the waterbag distribution (WB), and the Gaussian 
(GS). From these distributions, the incident angles of the beamlets, 
which are in different radial positions, are calculated. The Monte- 
Carlo method is used to find the incident angle and position of 
each sample electron. It is showed that the following fit formula 
about the radius R, and the emittance E of electron-beam (in kms 
unit), e(m-rad) = 1.4 R®,(m) should be meeted in order to obtain 
the maximal forward exposure The higher the beam energy and 
the less the emittance, the better the distribution of exposure. The 
calculated results for three distributions are in agreement with each 
other, when two methods are used. 


31701 (DOE/ER/54160-1-Vol.2, pp. 1211-1214) Harmonic 
emission in a dielectric medium with a uniform magnetic field. 
Soin, J. (Harry Diamond Labs., Adelphi, MD (United States)). 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

A description is being developed of spontaneous emission in a 
uniform magnetic field with a dielectric medium. The parameters 
being considered are beam energies of up to 10 MeV, indices of 
refraction (n) of up to 2, and magnetic fields of up to 5 T. As long 
as n is a slowly varying function of the radiation frequency, the 
spontaneous emission may go into a large number of harmonics. 
Compared to a vacuum, the dielectric medium increases the over- 
all energy emission in the 10 to 10° GHz spectral region. Within 
the author’s description a new effect is deduced, a_ helical 
Cerenkov effect, whose power spectrum, unlike the usual 
Cerenkov effect, depends on the radius of curvature of the electron 
trajectory, which is measured in the plane perpendicular to the di- 
rection of the electron guiding center. 


31702 (IC—94/100) One-step in-diffusion as a result of mul 
tipulse laser irradiation of LINbO, single-crystalline substrates 
covered with thin Ti deposits on the effect of the radiation 
wavelength. Ferrari, A. (La Sapienza Univ., Rome (Italy). Dept. of 
Electronics); Schirone, L.; Maiello, G. International Centre for The- 
oretical Physics, Trieste (italy). May 1994. 10p. Order Number 
DE94634524. Source: OSTI; NTIS (US Sales Only); INIS. 

We studied Ti in-diffusion as an effect of multiple laser irradia- 
tion, in either visible of ultraviolet (u.v.) spectral ranges, of LINDO3 
single-crystalline structures with Ti coatings of two different thick- 
ness. It is shown that while u.v. (excimer, \ approx. 308 nm) laser 
irradiation causes a complete expulsion of the Ti deposit, the visi- 
ble (ruby, \ approx. 694.3 nm) laser irradiation at intermediate 
incident laser fluence (up to approx. 0.7J cm~*) promotes efficient 
Ti in-diffusion from the thin (400 A width) Ti deposit down to a mi- 
crometre range implantation depth. (author). 7 refs, 6 figs. 
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Matter 


31703 (CONF-940847-3) Charge density of fractional 
charged quasiparticles in the composite fermion picture. Chen, 
X.M. (Univ. of Tennessee, Knoxville, TN (United States). Dept. of 
Physics and Astronomy); Xia, X.; Quinn, J.J. Oak Ridge National 
Lab., TN (United States). Jul 1994. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Conference on the application of high magnetic fields; Cam- 
bridge, MA (United States); 8-12 Aug 1994. Order Number 
DE94018122. Source: OSTI; NTIS; INIS; GPO Dep. 

Two different models for quasiparticles of the v = 1/3 Laughlin 
incompressible state are investigated in the Fermion-Chern-Simons 
picture. In the first model a quasielectron (quasihole) is induced by 
adiabatically introducing an infinitesimally thin flux tube parallel 
(antiparallel) to the external magnetic field. The charge density in- 
duced is calculated in linear response theory. The quasielectron 
(quasihole) of the second model is obtained by creating (annihilat- 
ing) a composite fermion consisting of a real electron with two 
attached magnetic flux quanta. Both models give a same total 
charge + 1/3e for quasiparticles; but they produce different charge 
density distributions p(r). The self-energies (Coulomb) of quasiparti- 
cles are discussed. 


31704 (IC—94/95) Current-voltage characteristics of a tun- 
nel junction with resonant centers. Ivanov, T. (international 
Centre for Theoretical Physics, Trieste (Italy)); Valtchinov, V. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). May 1994. 
10p. Order Number DE94634530. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We calculated the |-V characteristics of a tunnel junction contain- 
ing impurities in the barrier. We consider the indirect resonant 
tunneling involving the impurities. The Coulomb repulsion energy 
E. between two electrons with opposite spins simultaneously resid- 
ing on the impurity is introduced by an Anderson Hamiltonian. At 
low temperatures T is much less than E,- the I-V characteristics is 
linear in V both for V<E, and for V>E, and changes slope at 
V=E,. This behaviour reflects the energy spectrum of the impurity 
electrons - the finite value of the charging energy E-. AtT ~ E. 
the junction reveals an ohmic-like behaviour as a result of the 


smearing out of the charging effects by the thermal fluctuations. 
(author). 10 refs, 2 figs. 


31705 (IC-94/99) On the calculation of lattice sums arising 
in Bose-Einstein statistics of quasiparticle excitations. Millev, 
Y. (International Centre for Theoretical Physics, Trieste (ltaly)); 
Faehnle, M. International Centre for Theoretical Physics, Trieste 
(Italy). May 1994. 17p. Contract F205/BSF. Order Number 
DE94634531. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method for the calculations of the average occupation 
number of bosonic quasi-particle excitations valid for any type of 
lattice is proposed. The method is based on the recognition of the 
connection with lattice Green's functions and generalized Watson 
integrals, on one hand, and on a very simple differentiation tech- 
nique which renders unnecessary and artificial to this problem 
more sophisticated Laplace transform summation procedures. The 
mean-field approximation to Green's function theories of ferromag- 
netism arises naturally as the zeroth term in the obtained 
summation formulae. The results have been specified completely 
for the three cubic lattices. They are new for the simple cubic and 
face-centred cases, whereas certain redundancy is removed form 
the known body-centred cubic results. Applications of the method 
to more complex sums as, for instance, the thermodynamic sum 
for the total energy of the quasiparticles, are straightforward. There 
has also been found a new three-position recursion relation for the 
calculation of frequently occurring triple geometric integrals in the 
face-centred cubic case. It originates form a corresponding relation 
for a relevant Heun function. (author). 29 refs, 1 tab. 


31706 
system with long-range interaction. Chamati, H. International 
Centre for Theoretical Physics, Trieste (Italy). May 1994. 17p. Order 
Number DE94634528. Source: OSTI; NTIS (US Sales Only); INIS. 


(IC-94/103) T=0 finite-size scaling for a quantum 
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The general idea of finite-size scaling is tested by the example 
of the pure quantum version of an exactly solvable model of struc- 
tural phase transition with long range interactions decaying at large 
distances + as +~9—%, where d is the space dimensionality and 
o>0. The finite-size shift of the quantum parameter (playing the 
same role as that of the temperature for classical systems) is cal- 
culated for the general geometry L¢-°" x 00%’, with O< d’<d. The 
root mean square order parameter is evaluated for 0<d’<o/2. (au- 
thor). 29 refs. 


31707 (I1C-94/106) Temperature dependence of magnetic 
anisotropy and magnetostriction: Beyond the mean-field the- 
ory. Millev, Y. (International Centre for Theoretical Physics, Trieste 
(Italy)); Faehnle, M. International Centre for Theoretical Physics, 
Trieste (Italy). May 1994. 25p. Order Number DE94634529. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The first nonvanishing magnetic anisotropy coefficient is calcu- 
lated as a function of temperature for any spin quantum number 
and all temperatures below the Curie temperature for the case of 
face-centred cubic symmetry within the random-phase approxima- 
tion (RPA). A detailed and instructive comparison between the 
mean-field and the RPA predictions is carried out. The RPA mag- 
netization curves are also given for the first time for spins S>1/2. 
Most of the theoretical considerations are quite general as regard 
lattice type and even decoupling scheme and can thus be applied 
straightforwardly to other cases of interest. The progress reported 
here has been attained with the help of a new simplified and im- 
proved parametric approach and of a recent calculation of the 
average occupation number of magnons within the RPA. In particu- 
lar, the new approach makes unnecessary the solving of integral 
equations so that the proposed procedure is especially simple and 
practically versatile in applications to any particular anisotropic ma- 
terial. (author). Refs, 6 figs. 
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31708 (ANL/MSD/CP-83799) Power-law resistivity, mag- 
netic relaxation and ac susceptibility. Gilchrist, J. (Centre 
National de la Recherche Scientifique (CNRS), 38 - Grenoble 
(France). Centre de Recherches sur les Tres Basses Tempera- 
tures); van der Beek, C.J. Argonne National Lab., IL (United 
States). Jul 1994. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940701-— 
18: Meeting on materials and mechanisms of superconductivity: 
high temperature superconductors, Grenoble (France), 4-9 Jul 
1994). Order Number DE94016893. Source: OSTI; NTIS; GPO 
Dep. 

The nonlinear diffusion of magnetic flux into a superconducting 
sample can be studied by measuring the relaxation of the magneti- 
sation after application of a step field or by measuring the ac 
susceptibility, x, and its third harmonic, x3, or preferably both 
methods covering different time scales. Each has been analysed 
recently for a field-cooled sample of a material whose creep 
activation energy depends logarithmically on current density, J cor- 
responding to a power-law relation between electric field, E and J. 
Here, results are compared, using a universal scaling depth. Maxi- 
mum x;"" |x3| and values occur, and also the magnetisation has 
relaxed to half its initial value when the scaling depth is compara- 
ble to the sample half-thickness. 


31709 (DOE/ER/54110-3) Energy dissipation of composite 
multifilamentary superconductors for high-current ramp-field 
magnet applications. Gung, C.Y. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Plasma Fusion Center. Jan 1993. 
261p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-91ER54110. (PFC/RR-94-8). Order Number 
DE94018416. Source: OSTI; NTIS; INIS; GPO Dep. 

Energy dissipation, which is also called AC loss, of a composite 
muttfilamentary superconducting wire is one of the most funda- 
mental concerns in building a stable superconducting magnet. 
Characterization and reduction of AC losses are especially impor- 
tant in designing a superconducting magnet for generating 
transient magnetic fields. The goal of this thesis is to improve the 





understanding of AC-loss properties of superconducting wires de- 
veloped for high-current ramp-field magnet applications. The major 
tasks include: (1) building an advanced AC-loss measurement sys- 
tem, (2) measuring AC losses of superconducting wires under 
simulated pulse magnet operations, (3) developing an analytical 
model for explaining the new AC-loss properties found in the ex- 
periment, and (4) developing a computational methodology for 
comparing AC losses of a superconducting wire with those of a ca- 
ble for a superconducting pulse magnet. A new experimental 
system using an isothermal calorimetric method was designed and 
constructed to measure the absolute AC losses in a composite 
superconductor. This unique experimental setup is capable of mea- 
suring AC losses of a brittle Nb3Sn wire carrying high AC current 
in-phase with a large-amplitude pulse magnetic field. Improvements 
of the accuracy and the efficiency of this method are discussed. 
Three different types of composite wire have been measured: a 
Nb3Sn modified jelly-roll (MJR) internal-tin wire used in a prototype 
ohmic heating coil, a Nb3Sn internal-tin wire developed for a fusion 
reactor ohmic heating coil, and a NbTi wire developed for the mag- 
nets in a particle accelerator. The cross sectional constructions of 
these wires represent typical commercial wires manufactured for 
pulse magnet applications. 


31710 (IC—94/109) Superconducting in the near half-filling 
Hubbard model. Hoang Anh Tuan (international Centre for Theo- 
retical Physics, Trieste (Italy)); Nguyen Toan Thang; Nguyen Ngoc 
Thuan. International Centre for Theoretical Physics, Trieste (italy). 
Jun 1994. 7p. Grant KC-05-01. Order Number DE94634857. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The near half-filling Hubbard model of strongly correlated elec- 
tron systems is considered within the framework of the new 
functional integral method without slave boson. A dynamical sys- 
tem of equations determining the superconducting phase of the 
Hubbard model is derived. Both singlet and triplet Cooper pairings 
are studied. (author). 18 refs. 


31711 (IC—94/110) A functional integral approach without 
slave bosons to the Anderson model. Nguyen Ngoc Thuan (In- 
stitute of Theoretical Physics, Hanoi (Viet Nam)); Nguyen Toan 
Thang; Cogpblin, B.; Bhattacharjee, A.; Hoang Anh Tuan. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jun 1994. 6p. 
Order Number DE94634858. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We developed the technique of the functional integral method 
without slave bosons for the Periodic Anderson Model (PAM) sug- 
gested by Sarker for treating the Hubbard Model. This technique 
allowed us to obtain an analytical expression of Green functions 
containing U-dependence that is omitted in the formalism with 
slave bosons. (author). 9 refs. 


31712 (IC-94/111) Electron-phonon interaction in the Hub- 
bard model. Hoang Anh Tuan (international Centre for Theoretical 
Physics, Trieste (Italy)); Nguyen Toan Thang; Nguyen Ngoc Thuan. 
International Centre for Theoretical Physics, Trieste (italy). Jun 
1994. 8p. Grant KC-05-01. Order Number DE94634859. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Superconductivity existence in the Hubbard model is studied, 
taking into account both electron-phonon and electron-electron in- 
teractions. Using Sarker’s functional integral formalism a system of 


equations for the dynamical order parameters is derived. (author). 
7 refs. 


31713 (JINR-R-10-94-44) A computing program of sample 
magnetic moments recognition for SQUID-magnetometer mea- 
surements. Litvinenko, E.|.; Obukhov, Yu.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Neutron Physics. 
1994. 15p. (In Russian). Order Number DE94637073. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method of SQUID-magnetometer signal analysis, based on the 
convolution equation solution is proposed. This method allows one 
to obtain the local contribution of magnetic moments by coordi- 
nates for a sample to be under investigation. The errors of the 
method are estimated. A computing program with a user friendly 
interface has been developed for Micro soft Windows 3.1 applica- 
tion. 10 refs.; 14 figs. (author). 
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31714 (KCP-613-5434) Thin film superconductors: Final 
report. Rosenblum, B.Z. Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. Aug 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE94018585. Source: OSTI; NTIS; 
GPO Dep. 

This project was initiated to develop thin film superconductors 
and to incorporate them as elements of weapon safety. Although a 
vacuum system was modified and the materials procured for fabri- 
cating the components, few samples were produced because of a 
change in priorities and the lack of personnel resources. Literature 
search results are included. 


31715 (LA-UR-94-2620) Evaluation of superconducting 
quantum interference devices interfaced with digital signal 
processing electronics for biomagnetic applications. Kung, 
Pang-Jen, Flynn, E.R.; Bracht, R.R.; Lewis, P.S. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9410164—2: ICSPAT 94: signal procession applications and 
technology, Dallas, TX (United States), 18-21 Oct 1994). Order 
Number DE94016186. Source: OSTI; NTIS; GPO Dep. 

The performance of a de-SQUID magnetometer driven by both 
analog electronics and digital signal processors are investigated 
and compared for biomagnetic applications. Low-noise ( < 5 up ® 
o/./Hz at 1 Hz) de-SQUIDs were fabricated by Conductus, Inc. us- 
ing the all-refractory Nb/Al/Al2O3/Nb process on silicon substrates 
with on-chip modulation coils and integral washer damping resis- 
tors. A second-order gradiometer was magnetically coupled to the 
input coil of the SQUID to maximize the detected signal strength. 
The readout of this SQUID gradiometer was achieved using a con- 
ventional flux-locked loop (FLL) circuit to provide a linearized 
voltage output that was proportional to the flux applied to the 
SQUID. A shielded cylinder was constructed to house the magne- 
tometer to reduce ambient field noise. To realize the digital 
feedback loop, the analog FLL is replaced except for the preampli- 
fier by a digital signal processing board with dual 16-bit A/D and D/ 
A converters. This approach shows several advantages over the 
analog scheme including operational flexibility, cost reduction, and 
possibly, the enhancement of dynamic ranges and slew rates. 


31716 (LA-UR-94-2639) DSP control of superconducting 
quantum interference devices. Bracht, R.R.; Kung, Pang-Jen; 
Lewis, P.S.; Flynn, E.R. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9410164— 
1: ICSPAT 94: signal procession applications and technology, 
Dallas, TX (United States), 18-21 Oct 1994). Order Number 
DE94016193. Source: OSTI; NTIS; GPO Dep. 

Superconducting quantum interference devices (SQUIDS) are 
used to defect very law level magnetic fields. Los Alamos National 
Laboratory is involved in developing digital signal processing (DSP) 
based instrumentation for these devices in conjunction with detect- 
ing magnetic flux from the human brain. This field of application is 
known as magnetoencephalography (MEG). The magnetic signals 
generated by the brain are on the order of a billion times smaller 
than the earth's magnetic field, yet they can readily be detected 
with these highly ,sensitive magnetic detectors. Los Alamos Na- 
tional Laboratory has developed and implemented DSP control of 
the SQUID system. This has been accomplished by using an AT&T 
DSP32C DSP in conjunction with dual 18 bit a-to-d and d-to-a con- 
verters. The DSP performs the signal demodulation by 
synchronously sampling the recovered signal and applying the ap- 
propriate full wave rectification. The signal is then integrated and 
filtered and applied to the output. Also, the modulation signal is 
generated with the DSP system. All of the flux lock loop electronics 
are replaced except for the low noise analog preamplifier at the 
front of the recovery components. The system has been tested 
with both an electronic SQUID simulator and a low temperature 
thin film SQUID from Conductus. A number of experiments have 
been performed to allow evaluation of the system improvement 
made possible by use of DSP control. 
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31717 (JINR-R-3-94-125) Structure of liquid He-4 excita- 
tions spectrum. Blagoveshchenskij, N.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Rus- 
sian Federation). Fiziko-Ehnergeticheskij Inst.); Puchkov, A.V.; 
Skomorokhov, A.N.; Bogoyavienskij, |.V.; Karnatsevich, L.V.; Kolo- 
brodov, V.G.; Kozlov, ZhJoint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1994. 22p. (In Rus- 
sian). Order Number DE94637113. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Submitted to Physical Review. B, Condensed Matter. 

Experimental data of the excitations spectrum structure of the He 
1 and He 2 are obtained. At t > T, the collective excitations of the 
zero sound type at the wave vectors q <0.65 A~' and the excita- 
tions at the wide q-range, which may be explained as ‘normal’ 
(classical) phonons, connected with the quasicrystal liquid structure 
are observed. In the superfluid phase the additional excitations 
branch appears. The intensities of these excitations increase 
rapidly with the decrease T. This branch may be identified as the 
Landau elementary excitation curve. There are main transforma- 
tions of the excitation spectrum at the temperatures near the 
A-point and at the narrow range q ~ 0.5-0.65 A~'. Bose conden- 
sate density estimate is presented. 49 refs.; 13 figs. (author). 
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31718 (IPP—2/323) The FORMEX plasma formulary. Junker, 
J. Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jan 
1994. 42p. Order Number DE94798264. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A collection of formulas frequently used in the field of plasma 
physics has been compiled and prepared for evaluation with the 
Microsoft Excel spreadsheet program, which runs on an IBM- 
compatible PC as well as on a Macintosh computer. The present 
version of this plasma formulary, a worksheet named FORMEX, 
comprises 133 formulas depending on 23 variables. The formulas 
are evaluated numerically and these numerical values are promptly 
updated whenever any of the input variables is changed. A com- 
plete set of input variables can be chosen by the name of an 
experimental device. Stellarators and tokamaks, 16 altogether, 
have been incorporated in the formulary. A diagram can be dis- 
played to show how a specific formula depends on any of its input 
variables. Each formula is extensively annotated to show it origin 
and give literature references. The formulary is operated with a se- 
ries of macros, all inside the macro sheet named FORMAK, which 
are invoked by menu commands from a special menu bar. All the 
information from the formulary, the genuine formulas, the table of 
numerically evaluated plot coordinates, the notes, and the diagrams 
can be further processed or transferred to any other application 
with the help of the usual Excel commands. The formulary is open 
to adding more formulas and, if needed, variables as well as data 
of further experimental devices. The FORMEX and FORMAK files 
are made available by ANONYMOUS FTP via the address 
FTP.IPP-GARCHING.MPG.DE, which allows public access. (orig.) 
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Refer also to citation(s) 30714, 31466, 31671, 31676, 31835, 
31865, 31868, 31872, 31883, 31884, 31885, 31888, 31905, 31906, 
31907, 31908, 31948 


31719 (CONF-940635-12) Determination of lon tempera- 
tures from Zeeman broadened spectral lines in the edge of 
Tore Supra. Klepper, C.C. (Oak Ridge National Lab., TN (United 
States). Fusion Energy Div.); Isler, R.C.; Tobin, S.J.; Hogan, J.T.; 
Hess, W.R. Oak Ridge National Lab., TN (United States); Prince- 
ton Univ., NJ (United States). Plasma Physics Lab. [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ; AC02-76CH03073. From European 
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conference on controlled fusion and plasma physics; Marseilles 
(France); 26 Jun - 1 jul 1994. Order Number DE94018112. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The authors have examined a 9P — °S multiplet of C Ill in Tore 
Supra in order to assess the possibility of determining the ion tem- 
peratures from transitions where the Zeeman effect cannot be 
neglected compared to the Doppler broadening. The preliminary 
studies lead them to believe that with good quality data the tem- 
peratures can be determined within about 20% in the 20-30 eV 
range and within about 50% in the neighborhood of 5 eV by fitting 
the entire multiplet rather than a semi-isolated feature, even though 
certain parameters important for the analysis, such as polarization 
effects of the optics, are not well characterized. In order to quantify 
these conclusions more precisely, future work will concentrate on 
developing numerical fitting routines and on examining the validity 
of the assumption that the distribution function for low ionization 
stages is Maxwellian. 


31720 (CTH-ED-255) Dynamics of fast ions in Tokamaks. 
Helander, P. Chalmers Univ. of Technology, Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma Physics. 1994. 
23p. Order Number DE94636986. Source: OSTI; NTIS; INIS. 

Fast ions play a prominent role in the heating of tokamak plas- 
mas by, e.g. neutral-beam injection, ion-cyclotron-resonance 
heating, and alpha-particle heating. In this thesis, a number of 
physical and mathematical problems concerning the dynamics of 
fast ions in tokamaks are addressed. First, the motion under adia- 
batic perturbations is studied. The frequencies of instabilities 
excited in tokamaks sometimes vary siowly with time. The 
existence of an adiabatic invariant of particle motion in such cir- 
cumstances is shown to lead to a rapid convection of particles in 
the radial direction. Generalized adiabatic invariants are 
constructed for systems where the slowly varying parameter is sub- 
jected to small, but rapidly varying, fluctuations. Second, the onset 
of stochastic motion under resonant perturbations is considered. It 
is shown that the finite width of fast-ion drift orbits significantly af- 
fects the threshold for stochastic motion caused by magnetic field 
ripple or ion-cyclotron-resonance heating. Finite-orbit-width effects 
are also shown to reduce the strength of resonant interaction be- 
tween alpha particles and internal kink modes. Third, the diffusive 
motion in the stochastic regime is analysed mathematically. Monte 
Carlo operators for the motion on long time-scales are constructed, 
and the validity of the quasilinear diffusion coefficient is examined. 
Finally, the effects of close ion collisions are investigated. It is 
demonstrated that close encounters with fast ions produce a high- 
energy tail in the distribution functions of impurity ions, and that 
close collisions between fusion-generated alpha particles give rise 
to a population of such particles with energies extending up to 
twice the birth energy. 44 refs. 


31721 (CTH-ED-256) On fast-ion transport and burn con- 
trol in Tokamaks. Wising, F. Chalmers Univ. of Technology, 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics. 1994. 17p. Order Number DE94636976. Source: 
OSTI; NTIS; INIS. 

Fast ions, generated by e.g. neutral beam injection (NBI), radio 
frequency (RF) heating or nuclear reactions, play an important role 
in all large tokamaks. Several issues related to fast ions and burn- 
ing fusion plasmas are addressed in this thesis. Firstly, a new 
model of sawtooth oscillations is developed which explains the re- 
cent observations that qq remains below unity during the entire 
sawtooth cycle. The model features full reconnection in two current 
layers and provides a self-consistent description of the plasma 
states before and after the sawtooth crash. It is applied to the re- 
distribution of fast NBl-ions in JET and comparisons are made with 
global as well as line-of-sight integrated D-D neutron measure- 
ments. Both the new model and the classical Kadomtsev model 
are found to be in agreement with the measurements. A simplified 
redistribution model is developed and applied to the redistribution 
of tritons and thermal ions, again giving reasonable agreement with 
D-T/D-D neutron measurements. Using a separate method, earlier 
results on expulsion of NBl-ions are confirmed. Secondly, a numer- 
ical study has been carried out of the coupled nonlinear evolution 
of alpha-particle driven kinetic Alfven wave turbulence and associ- 
ated alpha transport. The saturated fluctuation spectrum consists of 





two peaks and results from nonlinear ion Compton scattering- 
induced transfer of energy from longer to shorter wavelengths. An 
analytical solution of the saturated spectrum, and estimates of the 
anomalous alpha diffusion coefficient, are given. The final paper 
addresses the problem of determining whether an initial tempera- 
ture profile, established by e.g. auxiliary heating, will evolve to 
thermonuclear burn or quench under the influence of alpha particle 
heating and thermal conduction. Explicit burn criteria are presented 
and the beneficial effects of density and temperature peaking are 
discussed. 110 refs. 


31722 (CTH-IEFT-PP-—1994-10) Radial extension of drift 
waves in presence of velocity profiles. Sen, S.; Weiland, J. 
Chalmers Univ. of Technology, Goeteborg (Sweden). Inst. for Elec- 
tromagnetic Field Theory and Plasma Physics. [1994]. 9p. Order 
Number DE94636999. Source: OSTI; NTIS; INIS. 

The effect of a radially varying poloidal velocity field on the re- 
cently found radially extended toroidal drift waves is investigated 
analytically. The role of velocity curvature (v4”) is found to have ro- 
bust effects on the radial model structure of the mode. For a 
positive value of the curvature (Usually found in the H-mode 
edges) the radial model envelope, similar to the sheared slab case, 
becomes fully outgoing. The mode is therefore stable. On the other 
hand, for a negative value of the curvature (usually observed in the 
L-mode edges) all the characteristics of conventional drift waves 
return back. The radial mode envelope reduces to a localized 
Gaussian shape and the mode is therefore unstable again for typi- 
cal (magnetic) shear values in tokamaks. Velocity shear (v4??) on 
the other hand is found to have rather insignificant role both in de- 
termining the radial model structure and stability. 


31723 (CTH-IEFT-PP-—1994-12) Space and velocity distribu- 
tions of fast ions in magnetically confined plasmas. 
Kolesnichenko, Ya.l. (inst. for Nuclear Research, Ukrainian 


Academy of Sciencees, Kiev (Ukraine)); Lutsenko, V.V.; Lisak, M.; 
Wising, F. Chalmers Univ. of Technology, Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma Physics. [1994]. 


22p. Order Number DE94636977. Source: OSTI; NTIS; INIS. 
General expressions in terms of the orbit averaged distribution 
function are obtained for local characteristic quantities of fast ions, 
such as the velocity distribution, energy density and power deposi- 
tion. The resulting expressions are applied to the case of a very 
peaked production profile of fast ions, characterized by particularly 
strong orbital effects. It is shown that in this case the radial profiles 
of the fast ions can be qualitatively different from the source profile, 
being e.g. strongly non-monotonic. The analysis is carried out for a 
straight as well as for a tokamak magnetic field. It is predicted that 
marginally co-passing and semi-trapped particles (i.e. particles that 
are trapped in only one azimuthal direction) can be transformed to 
trapped and circulating particles due to electron drag. This leads to 
e.g. different distribution functions of fast ions in the cases of co- 
or counter-injection. Collisional constants of motion are obtained. 


31724 (DOE/ER/51112-T1) Analysis of momentum and im- 
purity confinement in TFTR: [Annual report, 1989]. Georgia 
Tech Research Corp., Atlanta, GA (United States). [1988]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO5-87ER51112. Order Number DE94017786. Source: 
OSTI; NTIS; GPO Dep. 

The accomplishments to date of this research in collaboration 
with PPPL are the following: (1) full access capability to the TFTR 
data system has been achieved at Georgia Tech; (2) procedures to 
enable PPPL codes to be used in conjunction with “in house” pro- 
grams for data analysis have been developed; (3) evaluation of the 
experimental data has been performed; and (4) a preliminary 
comparison of several momentum transport theories against exper- 
imental measurements has been performed. 


31725 (DOE/ER/53295-T1) A portable and independent 
edge fluctuation diagnostic: Final performance report, March 
1992—March 1993. Tsui, H.; Wootton, A. Texas Univ., Austin, TX 
(United States). Fusion Research Center. [1994]. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
89ER53295. Order Number DE94018254. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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A compact self contained portable probe system has been de- 
signed and developed to diagnose the edge plasma of devices of 
different sizes and configurations. The system measures both the 
mean and the fluctuation quantities of density, temperature and 
potential from a standardized Langmuir probe array using a fast re- 
ciprocating probe drive. It can also be used for other fluctuation 
diagnostics, such as magnetic probes. The data acquisition and 
analysis is performed on a Macintosh lifx which provides a user- 
friendly environment. The results obtained by the signal processing 
routines are stored in a tabloid format to allow comparative studies. 
The resulting database is a core part of the protable signal analysis 
system. To date measurements have been performed on the stel- 
larator ATF, the reversed field pinch ZT40(m), and the tokamaks 
TEXT, Versator, Phaedrus-T and TFTR. The data are presently be- 
ing analyzed and the results collected into the database for the 
purpose of edge turbulence and transport studies. Existing pub- 
lished data are also being included. The edge database, an output 
of this project, will provide readily available information for other ex- 
perimental groups to compare their results with, and for theoretical 
groups to validate (or otherwise) the predictions of their models. 


31726 (DOE/ER/54160-1-Vol.1, pp. 88-95) Intense ion beam 
research at Los Alamos. Rej, D.J. (Los Alamos National Labora- 
tory, NM (United States)); Bartsch, R.R.; Davis, H.A.; Faehl, R.J.; 
Gautier, D.C.; Greenly, J.B.; Henins, |.; Linton, T.W.; Muen- 
chausen, R.E.; Waganaar, W.J. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.1: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Two new interdisciplinary programs are underway at Los Alamos 
involving the physics and technology of intense light ion beams. In 
contrast to high-power ICF applications, the LANL effort concen- 
trates on the development of relatively low-voltage (50 to 800 kV) 
and long pulsewidth (0.1 to 1 ws) beams. The first program in- 
volves the 1.2 MV, 300-kJ Anaconda generator which has been 
fitted with an extraction ion diode. Long pulsewidth ion beams have 
been accelerated, propagated, and extracted for a variety of mag- 
netic field conditions. The primary application of this beam is the 
synthesis of novel materials. Initial experiments on the congruent 
evaporative deposition of metallic and ceramic thin films are 
reported. The second program involves the development of a 120- 
keV, 50-kA, 1-us proton beam for the magnetic fusion program as 
an ion source for an intense diagnostic neutral beam. Ultra-bright, 
pulsed neutral beams will be required to successfully measure ion 
temperatures and thermalized alpha particle distributions in large, 
dense, ignited tokamaks such as ITER. 


31727 (DOE/ER/54160—1-Vol.1, pp. 143-155) Spectroscopic 
studies of pulsed-power plasmas. Maron, Y. (Weizmann Institute 
of Science, Rehovot (Israel)); Arad, R.; Dadusc, G.; Davara, G.; 
Duvall, R.E.; Fisher, V.; Foord, M.E.; Fruchtman, A.; Gregorian, L.; 
Krasik, Ya. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Recently developed spectroscopic diagnostic techniques are 
used to investigate the plasma behavior in a Magnetically Insulated 
lon Diode, a Plasma Opening Switch, and a gas-puffed Z-pinch. 
Measurements with relatively high spectral, temporal, and spatial 
resolutions are performed. The particle velocity and density distri- 
butions within a few tens of microns from the dielectric-anode 
surface are observed using laser spectroscopy. Collective fluctuat- 
ing electric fields in the plasma are inferred from anisotropic Stark 
broadening. For the Plasma Opening Switch experiment, a novel 
gaseous plasma source was developed which is mounted inside 
the high-voltage inner conductor. The properties of this source, to- 
gether with spectroscopic observations of the electron density and 
particle velocities of the injected plasma, are described. Emission 
line intensities and spectral profiles give the electron kinetic ener- 
gies during the switch operation and the ion velocity distributions. 
Secondary plasma ejection from the electrodes is also studied. In 
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the Z-pinch experiment, spectral emission-line profiles are studied 
during the implosion phase. Doppler line shifts and widths yield the 
radial velocity distributions for various charge states in various re- 
gions of the plasma. Effects of plasma ejection from the cathode 
are also studied. 


31728 (DOE/ER/54160—-1-Vol.1, pp. 159-166) A review of Z- 
pinch research at Physics international. Deeney, C. (Physics 
International Co., San Leandro, CA (United States)); LePell, P.D.; 
Nash, T.; Failor, B.; Wong, S.L.; Prasad, R.R.; Krishnan, M.; Whit- 
ney, K.G.; Thornhill, W. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Z-pinch implosions have been studied on the Double-EAGLE 
generator to optimize x-ray yields, to understand basic Z-pinch 
phenomena, to compare experiments to numerical calculations, 
and to demonstrate the sodium-neon x-ray laser scheme. 


31729 (DOE/ER/54160-1-Vol.1, pp. 167-174) Radiative Z- 
pinch coupling to an inductive generator. Giuliani, J.L. Jr. 
(Naval Research Lab., Washington, DC (United States)); Mulbran- 
don, M.; Terry, R.; Ottinger, P.; Commisso, R.; Deeney, C.; LePell, 
P.D. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The utility of inductive generators and existing results from 
Z-pinch experiments using a plasma opening switch (POS) are re- 
viewed. The research then focuses on a systems study of the 
power flow coupling between a particular inductive generator with a 
POS and an imploding Z-pinch load. An end-to-end numerical sim- 
ulation model for the generator, switch, and dynamic load is used 
to predict the K-shell radiation arising from a neon puff gas implo- 
sion. The feedback of the load on the switch impedance and the 
dependence of the high energy radiation on various switch opening 
models is discussed. 


31730 (DOE/ER/54160—-1-Vol.1, pp. 175-182) The Los 
Alamos foil implosion project. Brownell, J. (Los Alamos National 
Lab., NM (United States)); Parker, J.; Bartsch, R.; Benage, J.; 
Bowers, R.; Cochrane, J.; Forman, P.; Goforth, J.; Greene, A.; 
Kruse, H. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The goal of the Los Alamos foil implosion project is to produce 
an intense (>100 TW), multi-megajoule, laboratory soft x-ray 
source for material studies and fusion experiments. The concept in- 
volves the implosion of annular, current-carrying, cylindrical metallic 
plasmas via their self-magnetic forces. The project features induc- 
tive storage systems using both capacitor banks and high 
explosive-driven flux compression generators as prime energy 
sources. Fast opening switches are employed to shorten the elec- 


trical pulses. The program will be described and activities to date 
will be summarized. 


31731 (DOE/ER/54160-1-Vol.1, pp. 247-254) The ETA-Il 
linear induction accelerator and IMP wiggler: A high-average- 
power millimeter-wave free-electron laser for plasma heating. 
Allen, S.L. (Lawrence Livermore National Lab., CA (United 
States)); Scharlemann, E.T. Maryland Univ., College Park, MD 
(United States). [1993]. Contract W-7405-ENG-48. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
The authors have constructed a 140-GHz free-electron laser to 
generate high-average-power microwaves for heating the MTX 
tokamak plasma. A 5.5-m steady-state wiggler (Intense Microwave, 
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Prototype-IMP) has been installed at the end of the upgraded 60- 
cell ETA-Il accelerator, and is configured as an FEL amplifier for 
the output of a 140-GHz long-pulse gyrotron. Improvements in the 
ETA-II accelerator include a multicable-feed power distribution net- 
work, better magnetic alignment using a stretched-wire alignment 
technique (SWAT), and a computerized tuning algorithm that di- 
rectly minimizes the transverse sweep (corkscrew motion) of the 
electron beam. The upgrades were first tested on the 20-cell, 3- 
MeV front end of ETA-Il and resulted in greatly improved energy 
flatness and reduced corkscrew motion. The upgrades were then 
incorporated into the full 60-cell configuration of ETA-II, along with 
modifications to allow operation in 50-pulse bursts at pulse repeti- 
tion frequencies up to 5 kHz. The pulse power modifications were 
developed and tested on the High Average Power Test Stand 
(HAPTS), and have significantly reduced the voltage and timing jit- 
ter of the MAG 1D magnetic pulse compressors. The 2-3 kA, 6-7 
MeV beam from ETA-II is transported to the IMP wiggler, which 
has been reconfigured as a laced wiggler, with both permanent 
magnets and electromagnets, for high magnetic field operation. 
Tapering of the wiggler magnetic field is completely computer con- 
trolled and can be optimized based on the output power. The 
microwaves from the FEL are transmitted to the MTX tokamak by 
a windowless quasi-optical microwave transmission system. 
Experiments at MTX are focused on studies of electron-cyclotron- 
resonance heating (ECRH) of the plasma. The authors summarize 
here the accelerator and pulse power modifications, and describe 
the status of ETA-II, IMP, and MTX operations. 


31732 (DOE/ER/54160-1-Vol.1, pp. 357-364) Magnetic fu- 
sion with high energy self-colliding ion beams. Restoker, N. 
(Univ. of California, Irvine, CA (United States)); Wessel, F.; 
Maglich, B.; Fisher, A. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.1: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 1: Invited 
papers, pulsed power. 704p. Order Number DE94014783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Field-reversed configurations of energetic large orbit ions with 
neutralizing electrons have been proposed as the basis of a fusion 
reactor. Viasov equilibria consisting of a ring or an annulus have 
been investigated. A stability analysis has been carried out for a 
long thin layer of energetic ions in a low density background 
plasma. There is a growing body of experimental evidence from 
tokamaks that energetic ions slow down and diffuse in accordance 
with classical theory in the presence of large non-thermal fluctua- 
tions and anomalous transport of low energy (10 keV) ions. 
Provided that major instabilities are under control, it seems likely 
that the design of a reactor featuring energetic self-colliding ion 
beams can be based on classical theory. In this case a confine- 
ment system that is much better than a tokamak is possible. 
Several methods are described for creating field reversed configu- 
rations with intense neutralized ion beams. 


31733 (DOE/ER/54160—1-Vol.1, pp. 474-479) The MAGPIE 
project: Current status. Mitchell, |.H. (Imperial College, London 
(United Kingdom)); Choi, P.; Chittenden, J.P.; Worley, J.F.; Bayley, 
J.M.; Dangor, A.E.; Haines, M.G. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.1: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 1: 
Invited papers, pulsed power. 704p. Order Number DE94014783. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A Mega-Ampere Generator for Plasma Implosion Experiments 
(MAGPIE) is currently under construction in the Plasma Physics 
group at Imperial College, London. The generator is specifically de- 
signed to carry out radiative collapse experiments in hydrogen fibre 
Z-pinches. In order to achieve this goal, MAGPIE must be capable 
of delivering in excess of 1.5MA into a 150 mH load in under 200 
ns. In the final generator, four 2.4 MV Marx banks charge four 5 
ohm, coaxial, 100 ns single transit, water filled pulse forming lines 
(PFLs). The four PFLs are connected to a single coaxial vertical 
transfer line via four sychronously triggered trigatron switches. The 
vertical transfer line has an impedence of 1.25 ohm and therefore 
represents a matched load to the four PFLs. At the top of the 
transfer line a graded insulator stack makes up the vacuum-water 





interface. A magnetically insulated transmission line section then 
feeds the load. The total energy stored in the banks is 336 kJ mak- 
ing MAGPIE a multi terrawatt, long pulse generator. This paper 
reports on the general status of the programme and on details of 
the work carried out in characterising and optimising the trigatron 
switches. 


31734 (DOE/ER/54160—1-Vol.2, pp. 1037-1042) Spectra of 
Langmuir turbulence excited by high-current REB. Kandaurov, 
.\V. (Budker Institute of Nuclear Physics, Novosibirsk (Russian 
Federation)); Kruglyakov, Eh.P.; Losev, M.V.; Meshkov, O.1.; 
Sanin, A.l.; Vyacheslavov, L.N. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

New experiment results on the studying of the Langmuir turbu- 
lence are presented. The main diagnostic technique remains the 
same as that in the previous experiments - a Raman scattering of 
the COz-laser light. Besides the detection of plasma emission near 
2wpe in the far infrared and the ruby laser scattering for electron 
temperature and density measurements are used. Wave number 
turbulence spectra for resonant and nonresonant oscillations are 
studied with an improved resolution. The emission power at 2wpe 
calculated on the basis of the observed turbulence spectra will be 
compared with the measured one. 


31735 (DOE/ER/54160—1-Vol.2, pp. 1049-1054) Two-stage 
dense plasma heating by 100 kJ E-beam. Burdakov, A.V. (Bud- 
ker Institute of Nuclear Physics, Novosibirsk (Russian Federation)); 
Chikunov, V.V.; Huber, A.F.; Karyukin, A.V.; Koidan, V.S.; Lebe- 
dev, S.V.; Mekler, K.I.; Melnikov, P.I.; Nikiforov, A.A.; Postupaev, 
V.V. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The experimental results on heating of a dense plasma by an 
electron beam on the GOL-3 device are presented. The relativistic 
electron beam is injected into a 7-meter long plasma column of a 
mirror machine. The beam can transfer about 20-30% of its energy 
into 1-10 keV plasma electrons due to collective effects. These 
electrons are slowed down in a 0.5-3 meter long gas cloud of a 
10'€-10'7cm~—* density (so-called two-stage heating scheme). The 
hot electrons ionize this cloud and heat the dense plasma due to 
binary collisions. The total energy deposited in the cloud is 2-4 
times higher than the instantaneous energy content of the lower 
density homogeneous plasma. Pressure waves were observed in 
the plasma. The mean energy of the hot electrons was estimated 
from measured energy deposition along the plasma cloud. The ex- 
periment demonstrates a high efficiency of the two-stage scheme 
of a dense (10'°-10'” cm-%) piasma heating. 


31736 (DOE/ER/54160—1-Vol.2, pp. 1055-1060) Soft X-ray 
measurements of S-E-beam-heated plasma. Burdakov, A.V. 
(Budker Institute of Nuclear Physics, Novosibirsk (Russian Federa- 
tion)); Postupaev, V.V.; Piffl, V. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The soft X-ray and VUV measurements on the GOL-3 device are 
described. The region of plasma VUV emission is shown to coin- 
cide with the calculated E-beam cross-section. This indicates the 
beam stability during its pass through the long magnetized plasma 
column. The data on plasma radiative loss in different spectral 
ranges is presented. The superthermal electrons with average en- 
ergy above 10 keV are shown to exist in plasma. The power of soft 
X-ray emission from the bulk plasma is estimated. 


31737 


(DOE/ET/53088-666) lon orbit loss and the poloidal 
electric field in a tokamak. Xiao, H.; Hazeltine, R.D.; Valanju, 
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P.M. Texas Univ., Austin, TX (United States). Inst. for Fusion Stud- 
ies. 29 Jul 1994. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-80ET53088. (IFSR-666). Or- 
der Number DE94016860. Source: OSTI; NTIS; INIS; GPO Dep. 

Monte Carlo simulation studies for ion orbit loss in limiter 
tokamaks show a poloidal asymmetry in ion loss arising from differ- 
ences in ion orbit geometry. Since electron loss to the limiter is 
uniformly distributed because of its tiny orbit width, the nonuniform 
ion loss could cause a poloidal electric field that would tend to 
make the ion loss to the limiter more uniform. A simple analytical 
derivation of this poloidal electric field and a discussion of its ef- 
fects on movement and transport are also presented. 


31738 (DOE/ET/53088-T5) Establishment of an institute for 
Fusion Studies: Technical progress report, 1 November 1993— 
31 October 1994. Hazeltine, R.D. Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies. Jul 1994. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
80ET53088. Order Number DE94017330. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Institute for Fusion Studies is a national center for theoretical 
fusion plasma physics research. Its purposes are: (1) to conduct 
research on theoretical questions concerning the achievement of 
controlled fusion energy by means of magnetic confinement— 
including both fundamental problems of long-range significance, as 
well as shorter-term issues; (2) to serve as a national and interna- 
tional center for information exchange by hosting exchange visits, 
conferences, and workshops; (3) and to train students and post- 
doctoral research personnel for the fusion energy program and 
plasma physics research areas. The theoretical research results 
obtained by the Institute contribute to the progress of nuclear fu- 
sion research, whose goal is the development of fusion power as a 
basic energy source. Close collaborative relationships have been 
developed with other university and national laboratory fusion 
groups, both in the US and abroad. In addition to its primary focus 
on mainstream fusion physics, the Institute is also invoived with re- 
search in fusion-sidestream fields, such as advanced computing 
techniques, nonlinear dynamics, space plasmas and astrophysics, 
statistical mechanics, fluid dynamics, and accelerator physics. Im- 
portant research discoveries are briefly described. 


31739 (DOE/ET/53088-T6) Study of alpha physics related 
to ITER Project: Progress report, 1 November 1993-31 Octo- 
ber 1994. Berk, H.L. Texas Univ., Austin, TX (United States). Inst. 
for Fusion Studies. Aug 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG05-80ET53088. Order 
Number DE94017329. Source: OSTI; NTIS; INIS; GPO Dep. 

A critical issue in the controlled fusion program is the under- 
standing of alpha particle confinement in an ignited tokamak 
plasma. The standard ignition scenario in a burning plasma is that 
alpha particles are born at 3.5 Mev, and heat the background 
plasma as they transfer this energy by electron drag during the 
time they slow down. However, several experiments have already 
demonstrated that if Alfven waves are excited by the presence of 
fast particles, the wave fields can cause rapid particle loss through 
radial diffusion. If such processes arise in a reactor, the entire 
methodology of planning what ignition conditions should be like, 
needs to be strongly modified. Hence, the understanding of the 
Alfven-alpha particle interaction is one of the most significant is- 
sues that can be addressed as the plasma physics community 
prepares for an ITER experiment to demonstrate controlled fusion 
conditions. Should Alfven wave excitations be present in a burning 
reactor, an appropriate method of analysis needs to be developed. 
The past year, the research team, working with the P.I. of this 
contract, has developed a method of analysis that should be ap- 
propriate for this problem. During the past year a numerical tool 
was successfully developed for a model problem that contains 
physics properties similar to the Alfven-alpha particle problem. 
Work is now in progress for simulating the more realistic Alfven- 
alpha particle problem. 


31740 (GA-A-21368) Investigations of VH-mode in Dili-D 
and JET. Greenfield, C.M. (General Atomics, San Diego, CA 
(United States)); Burrell, K.H.; Balet, B. General Atomics, San 
Diego, CA (United States). Sep 1993. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER51114 
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; FG03-92ER54150 ; FC03-86ER52126. (CONF-9307169-2: 20. 
EPS conference on controlled fusion and plasma physics, Lisboa 
(Portugal), 24-31 Jul 1993). Order Number DE94015859. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The VH-mode regime of high confinement has been observed in 
both Dill-D and JET. VH-mode is characterized by thermal confine- 
ment twice that seen in H-mode, with the edge transport barrier 
penetrating deeper into the plasma. Two mechanisms have been 
identified as important in achieving this high level of confinement. 


Expansion of the Ex B velocity shear turbulence suppression 
zone is important in allowing reductions in local transport, while ac- 
cess to the second ballooning stability regime in the edge allows 
avoidance or elimination of ELMs which impede the confinement 
improvement. The high performance phase of these discharges is 
usually terminated by an MHD event which removes energy from a 
large portion of the plasma cross-section, and is followed by an H- 
mode phase. 


31741 (GA-A-21522) Extended theory of main ion and im- 
purity rotation and bootstrap current in a shear layer. Kim, 
Y.B. (General Atomics, San Diego, CA (United States)); Hinton, 
F.L.; St. John, H.; Taylor, T.S.; Wroblewski, D. General Atomics, 
San Diego, CA (United States); Lawrence Livermore National Lab., 
CA (United States). Nov 1993. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG03-92ER54150 ; 
AC03-89ER51114 ; W-7405-ENG-48. (CONF-9311147-10: IAEA 
meeting on H-mode physics, Naka (Japan), 15-17 Nov 1993). Or- 
der Number DE94015857. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, standard neoclassical theory has been extended 
into the shear layer. Main ion and impurity ion rotation velocity and 
bootstrap current within shear layer in H-mode are discussed. In- 
side the H-mode shear layer, standard neoclassical theory is not 
valid since the ion poloidal gyroradius becomes comparable to 
pressure gradient and electric field gradient scale length. To allow 
for arbitrary ratio of péi/L, and péi/Le, a new kinetic theory of main 
ion species within electric field shear layer has been developed 
with the assumption that p6i/R, is still small. As a consequence, 
both impurity flows and bootstrap current have to be modified. We 
present modified expressions of impurity flows and bootstrap 
current are presented neglecting ion temperature gradient. Com- 
parisons with DIll-D measurements are also discussed. 


31742 (GA-A-21693) Power balance in DIll-D during single- 
null ELMing H-mode plasmas. Leonard, A.W. (General Atomics, 
San Diego, CA (United States)); Lasnier, C.J.; Cuthbertson, J.W. 
General Atomics, San Diego, CA (United States); Sandia National 
Labs., Albuquerque, NM (United States); Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ; AC04-76DP00789 ; W-7405-ENG-48. (CONF- 
940580-13: 11. international conference on plasma surface 
interactions in controlled fusion devices, Mito (Japan), 23-27 May 
1994). Order Number DE94016680. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We account for >85% of the injected power in DIII-D during 
single-null diverted ELMing H-mode discharges. Core plasma radia- 
tion accounts for <18% with the rest flowing through the scrape-off 
layer to the inboard and outboard divertors. The total power roughly 
Splits in an in:out ratio of 1:1.3. Of the power entering the outboard 
divertor 75% leaves as direct heat flux to the divertor target plates 
with the rest in the form of radiation. In the inboard divertor, how- 
ever, 75% of the power leaves as radiation with the rest as divertor 
target plate heat flux and charge exchange losses. The in-out ratio 
remains constant over a range of injected power and plasma cur- 
rent and even as divertor conditions change due to gas puffing. 


31743 


(GA-A-21694) Active silicon x-ray for measuring 
electron temperature. Snider, R.T. General Atomics, San Diego, 
CA (United States). Jul 1994. 12p. Sponsored by USDOE, Wash- 


ington, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-940552-26: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE94017521. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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Silicon diodes are commonly used for x-ray measurements in the 
soft x-ray region between a few hundred ev and 20 keV. Recent 
work by Cho has shown that the charge collecting region in an un- 
derbiased silicon detector is the depletion depth plus some 
contribution from a region near the depleted region due to charge- 
diffusion. The depletion depth can be fully characterized as a 
function of the applied bias voltage and is roughly proportional to 
the squart root of the bias voltage. We propose a technique to ex- 
ploit this effect to use the silicon within the detector as an actively 
controlled x-ray filter. With reasonable silicon manufacturing meth- 
ods, a silicon diode detector can be constructed in which the 
sensitivity of the collected charge to the impinging photon energy 
spectrum can be changed dynamically in the visible to above the 
20 keV range. This type of detector could be used to measure the 
electron temperature in, for example, a tokamak plasma by sweep- 
ing the applied bias voltage during a plasma discharge. The 
detector samples different parts of the energy spectrum during the 
bias sweep, and the data collected contains enough information to 
determine the electron temperature. Benefits and limitations of this 
technique will be discussed along with comparisons to similar 
methods for measuring electron temperature and other applications 
of an active silicon x-ray filter. 


31744 (GA-A-21695) Edge fluctuation measurements by 
phase contrast imaging on Dill-D. Coda, S. (General Atomics, 
San Diego, CA (United States)); Porkolab, M. Massachusetts Inst. 
of Tech., Cambridge, MA (United States); General Atomics, San 
Diego, CA (United States). May 1994. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER54109 
; AC03-89ER51114. (CONF-940552-19: 10. topical conference on 
high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). Order Number DE94016681. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A novel COz laser phase contrast imaging diagnostic has been 
developed for the DIll-D tokamak, where it is being employed to in- 
vestigate density fluctuations at the outer edge of the plasma. This 
system generates 16-point, 1-D images of a 7.6 cm wide region in 
the radial direction, and is characterized by long wavelength (7.6 
cm) and high frequency (100 MHz) capability, as well as excellent 


sensitivity (n > 10° cm-3). The effects of vertical line integration 
have been studied in detail, both analytically and numerically with 
actual flux surface geometries generated by the EFITD magnetic 
equilibrium code. It is shown that in the present configuration the 
measurement is mostly sensitive to radial wave vectors. Experi- 
mental results on fluctuation suppression at the L- to H-mode 
transition and on the L-mode wave number spectrum are dis- 
cussed briefly. Finally, future plans for extending the measurement 
to the core of the plasma and for investigating externally launched 
fast waves are presented. 


31745 (GA-A-21703) 2-D tomography with bolometry in 
Dill-D. Leonard, A.W. (General Atomics, San Diego, CA (United 
States)); Meyer, W.H.; Geer, B.; Behne, D.M.; Hill, D.N. General 
Atomics, San Diego, CA (United States); Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114 ; W-7405-ENG-48. (CONF-940552-29: 10. topical 
conference on high-temperature plasma diagnostics, Rochester, 
NY (United States), 8-12 May 1994). Order Number DE94017520. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have installed a 48-channel platinum-foil bolometer system 
on DIll-D achieve better spatial and temporal resolution of the radi- 
ated power in diverted discharges. Two 24-channel arrays provide 
complete plasma coverage with optimized views of the divertor. We 
have measured the divertor radiation profile for a series of radiative 
divertor and power balance experiments. We observe a rapid 
change in the magnitude and distribution of divertor radiation with 
heavy gas puffing. Unfolding the radiation profile with only two 
views requires us to treat the core and divertor radiation sepa- 
rately. The core radiation is fitted to a function of magnetic flux and 
is then subtracted from the divertor viewing chords. The divertor 
profile is then fit to a 2-D spline as a function of magnetic flux and 
poloidal angle. 





31746 (GA-A-21704) Progress on the multipulse Thomson 
Scattering diagnostic on DII-D. Stockdale, R.E.; Carlstrom, T.N.; 
Hsieh, C.L.; Makariou, C.C. General Atomics, San Diego, CA 
(United States). May 1994. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-940552-25: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE94017515. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Dilil-D Thomson scattering diagnostic, operational since 
1990, uses 8 Nd: YAG 20 Hz lasers to measure electron tempera- 
ture and density profiles (40 spatial points) throughout the plasma 
discharge. Recent progress has enabled a new set of operating 
modes to better fullfill varying plasma physics requirements. Cus- 
tom circuitry for laser control (programmable with los precision) has 
successfully replaced a previous scheme which used real-time 
68030 software. Two new modes of operation have been demon- 
strated. Burst Mode is useful to study a transient plasma event: a 
series of laser pulses axe fired at a rate <10 kHz after an external 
asynchronous event trigger. Burst Mode is also useful to synchro- 
nize the Thomson lasers with other systems, such as an 
asynchronous Michelson ECE diagnostic scanning near 40 Hz. 
Group Mode allows a programmed set of lasers to fire simultane- 
ously into the same (65 nanosecond) data acquisition gate. 
Improved signal/noise then yields smaller statistical errors in the 
profile results. This provides profile data for lower density plasmas, 
such as those anticipated during fast wave current drive experi- 
ments. Plans for a new CCD-based laser alignment system for 
position monitoring and feedback control will also be presented. 


31747 (GA-A-21715) A new alpha particle diagnostic using 
knock-on ion talis. Fisher, R.K. (General Atomics, San Diego, CA 
(United States)); Parks, P.B.; McChesney, J.M.; Rosenbluth, M.N. 
General Atomics, San Diego, CA (United States). Jun 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-92ER54150 ; AC03-89ER51114. (CONF-940552— 
16: 10. topical conference on high-temperature plasma diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE94015856. Source: OSTI; NTIS; INIS; GPO Dep. 

We propose a new method of measuring the fast confined 
ct-particle distribution in a reacting plasma. The presence of ct- 
particles in a D-T plasma will create a high energy tail on the 
deuterium and tritium ion energy distributions. A 3.5 MeV alpha 
can transfer 3.4 MeV to a tritium ion in a single elastic scattering 
interaction. Calculations of the size of these knock-on tails in toka- 
maks such as TFTR, JET, and ITER show that it may be possible 
to measure these tails and provide information on the fast confined 
alphas. The knock-on tail ions will produce D-T neutrons with ener- 
gies up to 20.7 MeV, so that D-T neutron spectroscopy can be 
used to monitor the alpha population. Neutron spectroscopy looks 
especially attractive for ITER. A collimated array of threshold neu- 
tron activation detectors could be used to deduce the confined 
alpha density profile. Tests of this diagnostic can also be done on 
TFTR and JET. Existing high energy neutral particle analyzers may 
allow observation of the ion tails directly via passive and/or active 
charge exchange. 


31748 (GA-A-21718) Development of lithium beam emis- 
sion spectroscopy as an edge fluctuation diagnostic for DIli-D. 
Thomas, D.M. General Atomics, San Diego, CA (United States). 
May 1994. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-89ER51114 ; FG03-90ER54081. 
(CONF-940552-24: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE94017517. Source: OSTI; NTIS; INIS; 
GPO Dep. 

As part of the Dill-D diagnostic complement designed to address 
L-H transition physics issues, we have developed and commis- 
sioned a diagnostic neutral lithium beam and multichannel 
fluorescence detection system to investigate the edge plasma den- 
sity and its associated fluctuations. The use of lithium offers 
several advantages for tokamak edge beam emission spectroscopy 
(BES) studies, including large excitation cross sections which are 
relatively insensitive to temperature variation, the availability of the 
670.8 nm resonance line well separated from most plasma line 
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emission, and the suitability of modest beam energies and currents 
to probe even dense H-mode plasmas. These features permit mea- 
surements of collisionally induced fluctuations to be obtained with 
good spatial (<1 cm) and temporal (<10 ys) resolution. The im- 
provements over previous lithium beam diagnostics which were 
required to successfully make these measurements in a large, re- 
motely controlled machine environment will be discussed, a long 
with the present state of the diagnostic system and our plans for 
future improvements of this technique. 


31749 (GA-A-21742) A method for measuring the inductive 
electric field profile and noninductive current profiles on Dil- 
D. Forest, C.B. (General Atomics, San Diego, CA (United States)); 
Luce, T.C.; Politzer, P.A.; Lao, L.L.; Kupfer, K.; Wroblewski, D. 
General Atomics, San Diego, CA (United States); Lawrence Liver- 
more National Lab., CA (United States). Jul 1994. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114 W-7405-ENG-48. (CONF-940635-7: European 
conference on controlled fusion and plasma physics, Marseilles 
(France), 26 Jun - 1 jul 1994). Order Number DE94016683. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new technique for determining the parallel electric field profile 
and noninductive current profile in tokamak plasmas has been de- 
veloped and applied to two DIill-D tokamak discharges. Central to 
this technique is the determination of the current density profile, 
J(p), and poloidal flux, x(9), from equilibrium reconstructions. From 
time sequences of the reconstructions, the flux surface averaged, 
parallel electric field can be estimated from appropriate derivatives 
of the poloidal flux. With a model for the conductivity and measure- 
ments of T. and Z,, the noninductive fraction of the current can 
be determined. Such a technique gives the possibility of measuring 
directly the bootstrap current profile and the noninductively driven 
current from auxiliary heating such as neutral beam injection or 
fast wave current drive. Furthermore, if the noninductively driven 
current is small or if the noninductive current profile is assumed to 
be known, this measurement provides a local test of the conductiv- 
ity model under various conditions. 


31750 (GA-A-21750) Fluctuations in high 6, plasmas in 
Dill-D. Casper, T.A. (Lawrence Livermore National Lab., CA 
(United States)); Chu, M.S.; Gohil, P. General Atomics, San Diego, 
CA (United States); Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-89ER51114 ; W-7405-ENG- 
48. (CONF-940635—10: European conference on controlled fusion 
and plasma physics, Marseilles (France), 26 Jun - 1 jul 1994). Or- 
der Number DE94017510. Source: OSTI; NTIS; INIS; GPO Dep. 

In our investigation of improved confinement in high poloidal beta 
(Bp= 2 to 4) advanced tokamak experiments, we observe that the 
internal MHD activity evolves from an m/n = 2/1 to a 3/1 structure 
coincident with q, rising above 2, and consistent with the GATO 
code stability analysis. The plasma eventually evolves to a quies- 
cent state at which time the stored energy increases, mostly as a 
result of improved particle confinement. The bootstrap fraction rises 
to 80%. The measured plasma pressure profiles during this time 
are calculated to be stable to high-n ballooning modes consistent 
with operation of the core in the second stable regime. The sus- 
tained improvement in confinement is ultimately limited by our 
ability to control the toroidal current profile. 


31751 (GA-A-21756) The parametric dependence of the 
spatial structure of the radial electric field at the plasma edge 
in the DII-D tokamak. Gohil, P.; Burrell, K.H.; Groebner, R.J.; 
Kim, J.; Seraydarian, R.P. General Atomics, San Diego, CA 
(United States). Jul 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
940635-6: European conference on controlled fusion and plasma 
physics, Marseilles (France), 26 Jun - 1 jul 1994). Order Number 
DE94016520. Source: OSTI; NTIS; INIS; GPO Dep. 

Much recent theoretical and experimental work has focused on 
the mechanisms controlling the transition from L-mode to H-mode 
and the subsequent improvement in transport and confinement. 
Measurements of the radial electric field, E,, with high spatial and 
time resolution at the L-H transition have led to an understanding 
of the improved confinement of the plasma edge in H-mode plas- 
mas based on the stabilization of plasma turbulence by sheared 
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ExB flow. The radial electric field just inside the last closed flux 
surface (LCFS) changes dramatically at the L-H transition and a 
well-like structure in E, forms simultaneously at the transition. At 
present, there is no accepted theory which gives the spatial struc- 
ture of E, near the plasma edge and which can predict its time 
evolution. Present theories propose mechanisms for the generation 
of a negative E, at the L-H transition, the bifurcation conditions for 
the transition and the stabilization of turbulence by sheared ExB 
flow. Although the various theories invoke different mechanisms to 
derive the negative E, (e.g., ion orbit losses, Stringer spin-up, non- 
linear transport theory, self-regulating turbulence, they have as yet 
to come into full agreement with the observed experimental results 
and, in particular, the observed behavior of the poloidal rotation 
and pressure gradient of the main ions at the transition. Further- 
more, these theories need to be extended to explain the formation 
of the spatial structure of E, at the transition and its temporal 
development into the H-mode. In order to help development of the- 
ories on the E, profile, we have examined the dependence of the 
radial profile of E, on different plasma parameters. 


31752 (GA-A-21759) Recent results from Fast Wave Cur- 
rent Drive experiments on DII-D. Pinsker, R.I. (General Atomics, 
San Diego, CA (United States)); Chiu, S.C.; Baity, F.W. General 
Atomics, San Diego, CA (United States); Oak Ridge National Lab., 
TN (United States); Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Jul 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114 ; ACO05- 
840R21400 AC02-78ET51013. (CONF-940635-8: European 
conference on controlled fusion and plasma physics, Marseilles 
(France), 26 Jun - 1 jul 1994). Order Number DE94016718. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of the ongoing Dill-D Fast Wave Current Drive (FWCD) 
experiments is to demonstrate fully noninductive sustainment of the 
tokamak discharge by direct electron absorption of the fast magne- 
tosonic wave. Control of the current density profile obtained by 
combining FWCD with other noninductive current drive techniques 
(neutral beam injection, electron cyclotron current drive, bootstrap 
current) will permit extension to long pulse of the improved confine- 
ment regimes that have been obtained transiently in DIll-D by use 
of current and elongation ramps. 


31753 (GA-A-21762) Experimental measurements and 
modeling of impurity transport in the divertor and boundary 
plasma of Dill-D. West, W.P. (General Atomics, San Diego, CA 
(United States)); Brooks, N.H.; Allen, S.L. General Atomics, San 
Diego, CA (United States); Lawrence Livermore National Lab., CA 
(United States); Sandia National Labs., Albuquerque, NM (United 
States). Jul 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO03-89ER51114 ; W-7405-ENG- 
48 ; AC04-76DP00789. (CONF-940635-—5: European conference 
on controlled fusion and plasma physics, Marseilles (France), 26 
Jun - 1 jul 1994). Order Number DE94016519. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Analysis of trace impurity injection experiments on DIII-D during 
a beam power scan is presented. Spectroscopic measu- rements 
indicate that as beam power is increased, and concomitantly ELM 
frequency and scrape-off-layer thickness increase while energy 
confinement decreases, the core impurity content decreases only 
slightly. Modeling of the edge plasma using the UEDGE 2D and 
NEWT1D plasma fluid codes indicate that as beam power is 
increased, the parallel forces on an impurity ion increase in the di- 
rection from the divertor and toward the core plasma. Experiments 
using the divertor cryopump to induce higher parallel particle flow 
toward the divertor demonstrate significant reduction in core impu- 
rity content. These results indicate that parallel forces on impurity 


ions in the scrape off layer are playing a significant role in core im- 
purity content. 


31754 (INIS-BR-3359) Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra Negra 
(Brazil), 27-29 Oct 1993). Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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These proceedings cover the technical papers on plasma physics 
which are parts of the 4. Brazilian Plasma Astrophysics Workshop. 
Theoretical and experimental works are presented. (L.C.J.A.). 


31755 (INIS-BR-3359, pp. 5-8) Formation of helical electron 
beams by electrostatic pumping. Barroso, J.J. (instituto de 
Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP (Brazil); 
Spassovsky, L.P.; Stellati, C. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A non-adiabatic gun for a 35 GHz, 100 kw gyrotron is presented. 
A 50 kV, 10 A laminar helical electron beam has been achieved 
with a perpendicular to parallel velocity ratio of 1.9. A non-adiabatic 
change of the pumping electric field is used to impart rotational ve- 
locity to the beam particles which are extracted at the cathode 
surface in a direction parallel to the guiding magnetic field. (au- 
thor). 


31756 (INIS-BR-3359, pp. 9-13) Experimental investigation 
on gyrotron open resonators. Castro, P.J. (Instituto Nacional de 
Pesquisas Espaciais, Sao Jose dos Campos, SP (Brazil). Lab. As- 
sociado de Plasma); Barroso, J.J.; Correa, R.A. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345—: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
Experiments have been conducted to characterize a gyrotron 
open resonator designed to operate in the T Eo2; mode at around 
GHz. Besides that, an experimental study of selective properties of 
open coaxial resonators has been performed. Experiments have 
also been carried out to explore selective ohmic effects as an 
additional technique to weaken high-order T E modes. In these in- 
vestigations on gyrotron resonators several fundamental T E modes 
were identified over the frequency range 9 to 17 GHz. (author). 


31757 (INIS-BR-3359, pp. 15-17) Self-consistent theory for 
coaxial gyrotron cavity. Correa, R.A. (Instituto Nacional de 
Pesquisas Espaciais, Sao Jose dos Campos, SP (Brazil). Lab. As- 
sociado de Plasma); Barroso, J.J.; Montes, A. Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 
2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma _ Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The well established self-consistent theory for conventional gy- 
rotrons with cylindrical hollow cavities is extended to calculate the 
efficiency for coaxial gyrotrons cavity. (L.C.J.A.). 


31758 


(INIS-BR-3359, pp. 18-22) Effects of residual gases 
in the electron temperature and density in a vacuum arc 


plasma _ centrifuge. Dallaqua, R.S. (Instituto Nacional de 
Pesquisas Espaciais, Sao Jose dos Campos, SP (Brazil). Lab. As- 
sociado de Plasma); Bosco, E. Del; Silva, R.P. da. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378. (CONF- 
9310345—: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
Measurements of electron temperature and plasma density were 
carried out in a vacuum arc plasma centrifuge to investigate the in- 
fluence of residual gases in these parameters. The measurements 
were performed in a magnesium plasma utilizing a cylindrical Lang- 
muir probe. Hydrogen, helium and argon were used as residual 
gases with pressure varying in the range of 1 x 10-* to 1 x 10-1 
Pa. With no gas (1 x 10-* Pa) the electron temperature and 
plasma density are practically constant over the entire plasma 
current pulse. The introduction of a gas changes this picture appre- 
ciably. For the range of 10-* - 10-1 Pa the electron temperature 





decreases about 50% while the plasma density increases by the 
same factor with regard to the vacuum value, in the initial stage of 
the discharge, but approaches to the vacuum value at the end of 
the discharge. (author). 


31759 (INIS-BR-3359, pp. 23-25) Gas discharge and visible 
spectroscopy on brass electrodes Z-pinch. Kayama, E.M. (UN- 
ESP, Guaratingueta, SP (Brazil). Faculdade de Engenharia); 
Pagan, C.J.B.; Algatti, M.A.; Gomes, G.F.; Aramaki, E.A.; Mota, R. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
Experiments on gas discharge in Z-pinch with brass electrodes 
in Argon were performed. The gas discharge was characterized by 
visible spectroscopy on the condition of current density and charge 
up to 3.0 k A/em? and 0.33 C. Reproducible discharges without de- 
lay were observed in the pressure range of 22-200 m Torr when 
radiofrequency pre-ionization was used. Fine brass powder was 
produced by electrode erosion. In this condition, atoms of copper 
and zinc were present in the plasma. Spectral lines of residual gas 
indicated ions of Ar* and Ar** in the plasma core. (L.C.J.A.). 


31760 (INIS-BR-3359, pp. 24-249) Relaxed states of toka- 
mak plasmas. Kucinski, M.Y. (Sao Paulo Univ., SP (Brazil). Inst. 
de Fisica); Okano, V. Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The relaxed states of tokamak plasmas are studied. It is assumed 
that the plasma relaxes to a quasi-steady state which is character- 
ized by a minimum entropy production rate, compatible with a 
number of prescribed conditions and pressure balance. A poloidal 
current arises naturally due to the anisotropic resistivity. The mini- 
mum entropy production theory is applied, assuming the pressure 
equilibrium as fundamental constraint on the final state. (L.C.J.A.). 


31761 (INIS-BR-3359, pp. 42-46) Cathode characterization 
system: preliminary results with (Ba,Sr,Ca) O coated cathodes. 
Nono, M.C.A. (Instituto Nacional de Pesquisas Espaciais, Sao Jose 
dos Campos, SP (Brazil). Lab. Associado de Plasma); Goncalves, 
J.A.N.; Barroso, J.J.; Dallaqua, R.S.; Spassovsky, |. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345-: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of a cathode characterization system for study- 
ing the emission parameters of thermal electron emitters is 
reported. The system consists of vacuum chamber, power supplies 
and equipment for measuring and control. Measurements have 
been taken of the emission current as function of cathode tempera- 
ture and anode voltage. Several (Ba, Sr) O coated cathodes were 
tested and the results have shown good agreement with Child’s 
and Richardson's laws. The experimental work function is between 
1.0 and 2.0 e V. All emission parameters measured are consistent 
with international literature data. (author). 


31762 (INIS-BR-3359, pp. 47-51) Ohmic heating in a mag- 
net coil by eddy currents. Rossi, J.O. (instituto Nacional de 
Pesquisas Espaciais, Sao Jose dos Campos, SP (Brazil). Lab. 
Associado de Plasma); Barroso, J.J.; Aso, Y.; Ferreira, J.G. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345-: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
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The energy dissipation by eddy currents through ohmic losses is 
addressed, where the effective resistance of a magnetic coil is ex- 
amined on the basis of the experimental result of heat production. 
That coil is the single component of a water cooled magnet system 
that provides the required high magnetic field for operation of the 
35 GHz, 100 k W gyrotron under development at INPE. Each pan- 
cake coil is wound from an insulated copper tube of 25 m length 
which has a rectangular cross section (9 x 9 mm?) with a 5 mm- 
diameter orifice leading the cooling water. It is discussed that, in 
conventional solenoids the action of eddy currents may be detri- 
mental as the result of a nonuniform current distribution in the 
conductors which leads to higher ohmic losses. (author). 


31763 (INIS-BR-3359, pp. 52-55) A water-cooled 13-kG 
magnet system. Rossi, J.O. (Instituto Nacional de Pesquisas Es- 
paciais, Sao Jose dos Campos, SP (Brazil). Lab. Associado de 
Plasma); Goncalves, J.A.N.; Barroso, J.J.; Patire Junior, H.; 
Spassovsky, |.P.; Castro, P.J. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1993. 378p. (CONF-9310345—-: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The construction, performance, and reliability of a high field mag- 
net system are reported. The magnet is designed to generate a flat 
top 13 kG magnetic induction required for the operation of a 35 
GHz, 100 k W gyrotron under development at INPE. The system 
comprises three solenoids, located in the gun, cavity, and collector 
regions, consisting of split pair magnets with the field direction ver- 
tical. The magnets are wound from insulated copper tube whose 
rectangular cross section has 5.0 mm-diameter hole leading the 
cooling water. On account of the high power (= 100 k W) supplied 
to the cavity coils, it turned out necessary to employ a cooling sys- 
tem which includes hydraulic pump a heat exchanger. The collector 
and gun magnets operate at lower DC current (= 150 A), and, in 
this case, flowing water provided by wall pipes is far enough to 
cool down the coils. In addition, a 250 k V A high power AC/DC 
Nutek converser is used to supply power to the cavity magnet. For 
the collector and gun magnets, 30 V/600 A DC power supplies are 
used. (author). 


31764 (INIS-BR-3359, pp. 75-78) The conservation con 
stants of nonlinear potential solutions. Chian, A.C.L. (Instituto 
de Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP 
(Brazil)); Aragao, F.R.F. Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Nonlinear Langmuir waves, ion-acoustic solitons and double lay- 
ers solutions are formulated in terms of conservation equation. 
Appropriated choice of conservation constants and boundary condi- 
tions yields the three types of solutions. (author). 


31765 (INIS-BR-3359, pp. 83-86) On the kinetic theory of a 
fully ionized gas. Bezerra Junior, A.G. (Parana Univ., Curitiba, PR 
(Brazil). Dept. de Fisica); Rodbard, M.G.; Kremer, G.M. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345-: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

An alternative method for kinetic theory recently proposed, that 
combines the features of the Chapman-Enskog and Grad methods, 
neither using a solution of the integral equation nor the field equa- 
tions of the moments, is applied to ionized gases. Like in the Grad 
method, the deviation from equilibrium of the moments are used. 
Like in the method of Grad, the deviation from equilibrium of the 
distribution function is written in terms of the moments of the distri- 
bution function, but the constitutive equations follow direct from the 
Boltzmann equation through the Chapman-Enskog method. (au- 
thor). 
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31766 (INIS-BR-3359, pp. 91-94) Effects of higher harmon- 
ics and longitudinal momentum in the stochastic interaction of 
magnetized electrons and ordinarily polarized modes. Corso, 
G. (Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). Inst. de 
Fisica); Rizzato, F.B. Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A previous work is extended to analyze electrons with arbitrary 
energies moving in the field of an ordinarily polarized electromag- 
netic mode, observing that due to the wave polarization, two types 
of nonlinearities are allowed to occur in the lowest significant order 
of the perturbation theory. A new class of resonances of the type 
Mw/2 w (m is integer, wo is the natural nonlinear frequency and w 
is the frequency of some driving field) may appear, in contrast to 
more conventional cases of lower amplitudes (or higher longitudinal 
momentum) where only integer resonances of the type Mw = w 
are present. When these non integer resonances occur and are 
strong enough, the usual nonlinear pendulum picture ceases to be 
accurate. For those situations the appropriate resonance overlap is 
studied to find out the conditions to be satisfied at transition to 
chaos. In order to simplify the analysis, the electromagnetic wave 
is assumed to propagate in a tenuous enough medium such that 
its dispersion relation may be approximated by w = «c, where c is 
the light velocity. (L.C.J.A.). 


31767 (INIS-BR-3359, pp. 95-98) Rotation of a magnesium 
plasma column in a background gas. Bosco, E. Del (Instituto 
Nacional de Pesquisas Espaciais, Sao Jose dos Campos, SP 
(Brazil). Lab. Associado de Plasma); Dallaqua, R.S. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345-: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
Measurements of the angular velocity of a plasma column in a 
surrounding gas atmosphere are presented. The plasma is pro- 
duced by a pulsed, high current arc discharge in the presence of 
an axial magnetic field. The angular velocity is measured using the 
cross correlation technique applied to the floating potential signals 
measured by two Langmuir probes. The main result is that when 
gas is added to the discharge the angular velocity is always lower 
than the case when there is no gas, this effect been more pro- 
nounced in the beginning of the discharge. For pressures higher 
than ~ 2 x 10-* Pa there is a effect of the gas on the plasma col- 


umn rotation and the angular velocity diminishes even at the end 
of discharge. (author) 


31768 (INIS-BR-3359, pp. 104-109) Theory of light emis- 
sion from a magnetized plasma produced by two laser fields. 
Fonseca, A.L.A. (Brasilia Univ., DF (Brazil). Dept. de Fisica); 
Nunes, A.C. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1993. 378p. (CONF-9310345-: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The possibility of photon emission from a plasma as produced 
by two laser fields (one strong and one weak) in the presence of a 
high magnetic field is investigated. It is shown in this calculation 
that when generating plasmon with aid of two laser fields, one can 
expect an instability in the photon population provided the plasmon 


excitation rate is greater than the linear losses (Landau damping). 
(author). 


31769 


(INIS-BR-3359, pp. 114-117) Effect of a density jump 
on the Kelvin-Helmholtz instability in compressible MHD. Gon- 
zalez, A.G. (Buenos Aires Univ. (Argentina). Facultad de Ciencias 
Exactas y Naturales); Gratton, J. Sociedade Brasileira de Fisica, 
Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-—: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
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Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A theory for the hydromagnetic Kelvin-Helmholtz instability of an 
isothermal equilibrium with a density jump, magnetic field and ve- 
locity shear in a compressible plasma is developed. A simplified 
slab geometry is considered where all the equilibrium quantities de- 
pend only on one coordinate. The present purpose of this work is 
restricted to obtain general conditions for stability, studying the 
unstable modes that appear in a plasma with a jump in the equilib- 
rium flow. (L.C.J.A.). 


31770 (INIS-BR-3359, pp. 118-121) Hamiltonian structure 
for rescaled integrable Lorenz systems. Haas, F. (Rio Grande 
do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); Goedert, J. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345-: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that three among the known invariants for the Lorenz 
system recast the original equations into a Hamiltonian form. This 
is made possible by an appropriate time-dependent rescaling and 
the use of a generalized formalism with non-trivial structure func- 
tions. (author). 


31771 (INIS-BR-3359, pp. 122-124) Experimental evidences 
of modulational instability of Langmuir waves excited by an 
electron beam in a plasma. Karfidov, D.M. (institute of General 
Physics, Moscow (Russian Federation)); Alves, M.V.; Prado, F. do; 
Ueda, M. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra Negra 
(Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian Meet- 
ing on Plasma Physics; 4. Brazilian Plasma _ Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results obtained in a beam plasma interaction experiment 
are reported. The experiment and the wave energy growth and sat- 
uration are governed by kinetic effects. The estimation of the 
maximum wave energy due to the warm beam quasi-linear diffu- 
sion process gives W,; > (Ko Ap)*, indicating that the modulational 
instability can be the responsible mechanism for the suppression of 
the beam plasma instability observed in the experiment. (author). 


31772 (INIS-BR-3359, pp. 126-129) lonization of a low 
pressure gas by a stream of electrons. Karfidov, D.M. (institute 
of General Physics, Moscow (Russian Federation)); Alves, M.V.; 
Prado, F. do; Ueda, M.; Ferreira, J.L. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. 
Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma _ Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The case of a low current beam moving through a neutral gas is 
investigated. The plasma density generated by the beam is mea- 
sured as a function of the beam energy at different gas neutral 
pressures and the electron beam distribution function in a fixed po- 
sition in the chamber. The shape of the beam distribution function 
is determined by the balance between the beam instability and the 
modulational instability while the electric field generated by the 
beam instability is not high enough to accelerate the plasma elec- 
trons to energies of order of E; and Eq.1 can be used to describe 
our experimental conditions. (author). 


31773 (INIS-BR-3359, pp. 130-133) Study of the expansion 
of a plasma produced by selective photoionization. Montes, A. 
(Centro Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, 
SP (Brazil). Inst. de Estudos Avancados); Paes, A.C.J.; Silva, 
C.A.B. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra Negra 





(Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian Meet- 
ing on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A simple fluid model, which neglects electron’s inertia, has been 
developed to study the expansion of a *55 U plasma formed by 
laser photoionization between electrically biased plane electrodes. 
As an example, the evolution of a plasma with initial density of 
10'© m-%, electron temperature of 1 eV and bias potential of 200 
V is discussed. (author). 


31774 (INIS-BR-3359, pp. 134-137) Double layers in plas- 
mas with two electronic temperatures. Oliveira, G.|. (Rio Grande 
do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); Schneider, 
R.S. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 
378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 
4. Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 
27-29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop. Or- 
der Number DE94634466. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The weakly nonlinear regime of a plasma with two electronic 
temperature is studied using the perturbative reductive method. It 
is shown, in a convenient parameter space, the regions where 
double layers can be excited. It is also shown that the conduction 
regime of solitons in this case is more complex, if compared with 
other physical systems usually studied. (author). 


31775 (INIS-BR-3359, pp. 138-141) Effects of frequency 


mismatch on a self-consistent arbitrary amplitude cyclotron 
resonance laser accelerator. Pakter, R. (Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); Schneider, R.S.; 
Rizzato, F.B. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1993. 378p. (CONF-9310345—-: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 


Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The cyclotron-resonance laser accelerator (CRLA), where a 
coherent electromagnetic wave may transfer a large amount of en- 
ergy to a beam of electrons gravitating in a guide magnetic field is 
studied. This large amount of transferred energy takes place due 
to the autoresonance mechanism where, under some ideal condi- 
tions, an_ initial wave-particle synchronism is_ self-sustained 
throughout the accelerating period. An improved analysis of the 
mentioned self-consistent wave-particle interaction, taking into ac- 
count a possible frequency mismatch between wave and particles. 
It is also shown how the frequency mismatch can compensate the 
dispersion effects. (L.C.J.A.). 


31776 (INIS-BR-3359, pp. 142-145) Energy analysis of elec- 
trons, positive and negative ions in oxygen plasma beams. 
Petraconi, G. (Centro Tecnico Aeroespacial, Sao Jose dos Cam- 
pos, SP (Brazil). Inst. Tecnologico de Aeronautica); Maciel, H.S. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
Some experiments were performed in a continuous electrical dis- 
charge especially designed to be used as a source of charged 
particle beams. Measurements of the current and energy distribu- 
tion were made by using a multigrid electrostatic energy analyser 
facing the beam. The beam parameters were inferred from the 
current-voltage characteristic of the analyser for various discharge 
operating conditions: pressure (0.1 - 3.0) torr and discharge cur- 
rent (10 - 60)m A. The beam spatial profile was also measured. At 
low pressures, in the range of (100-500) mtorr, the characteristic of 
the analyser indicates a positive ion beam having current up to 
1pA and energies from (5-100) e V. At the same conditions, the 
electron and negative ion beam energies correspond nearly to the 
applied potential difference across the glow (~ 300 V.). (author). 
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31777 (INIS-BR-3359, pp. 146-151) Electron acceleration 
by helicon waves in the linear mirror machine LISA. Cunha 
Rapozo, C. da (Universidade Federal Fluminense, Niteroi, RJ 
(Brazil). Inst. de Fisica); Assis, A.S. de. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. 
Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma _ Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The mechanism responsible for driving the beam like tail ob- 
served during the excitation of an Argon magnetoplasma by RF 
(helicon) without an electron beam injection is investigated. The ex- 
citation of similar nonthermal beam like formation during a helicon 
wave plasma production in the linear mirror machine LISA is re- 
ported. (L.C.J.A.). 


31778 (INIS-BR-3359, pp. 152-158) Energy transport in mir- 
ror machine LISA at electron cyclotron resonance. Cunha 
Rapozo, C. da (Universidade Federal Fluminense, Niteroi, RJ 
(Brazil). Inst. de Fisica); Serbeto, A.; Torres-Silva, H. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345—: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that a classical transport calculation is adequate to 
predict the steady state temperature of the RF produced plasma in 
LISA machine for both large and small resonant volumes. Temper- 
ature anisotropy ranging from 55 to 305 was found which was 
larger for small resonant volume, and the temperature relaxation 
was larger at large resonant one. This agrees with the fact that 
there is a Coulomb relaxation v< which is proportional to T,—°/@. It 
is also shown that the fitting parameter alpha is larger for large 
resonant volume than for small resonant one. (L.C.J.A.). 


31779 (INIS-BR-3359, pp. 163-167) Chaotic behavior in a 
relativistic electron beam interacting with a transverse slow 
electromagnetic wave. Serbeto, A. (Universidade Federal Flumi- 
nense, Niteroi, RJ (Brazil). Inst. de Fisica); Alves, M.V. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345—: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Using a nonlinear set of equations which describes the excitation 
of a purely transverse slow electromagnetic wave by a relativistic 
electron beam, it is shown that the system runs from chaotic be- 
havior to a regular stable state due to crisis phenomenon and from 
stabilized soliton and repeated stabilized explosive solutions to a 
temporal chaos. These behaviors suggest that the primary mecha- 
nism for the saturation of the explosive instability is not only the 
cubic nonlinear frequency shift as pointed out by many authors un- 
til now. The inclusion of the velocity perturbation in the beam 
charge initial equilibrium state leads the system to these strange 
behaviors. (author). 


31780 (INIS-BR-3359, pp. 168-171) Short-period Wiggler 
FEL design using a R.F. accelerator as a beam energy source. 
Serbeto, A. (Universidade Federal Fluminense, Niteroi, RJ (Brazil). 
Inst. de Fisica); Paes, A.C.J.; Stopa, C.R.S.; Migliano, A.C.; Sircilli, 
F. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 
378p. (CONF-9310345-—: 2. Brazilian Meeting on Plasma Physics; 
4. Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 
27-29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop. Or- 
der Number DE94634466. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A nonlinear analysis for a new designed free-electron laser oscil- 
lator is performed to calculate the optimized efficiency of energy 
extraction from a relativistic electron beam generated by RF accel- 
erator. The value of the efficiency is presented for a tapered 
wiggler FEL oscillator. (author). 


ERA Vol. 19, No. 11 437 





76 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


31781 (INIS-BR-3359, pp. 172-176) The statistical change 
in energy of a moving charge in laser-plasma. Silva, C.A.B. 
(Centro Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, 
SP (Brazil). inst. de Estudos Avancados); Galvao, R.M.O. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345-: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the kinetic approach of Klimontovich, the statistical change 
in the energy of a test ion was calculated to first order in the 
plasma parameter. The test ion has a charge Ze mass M, and 
moves in a fully ionized plasma subjected to a laser field in the 
dipole approximation E~. Sinwo t. It was concluded that, even in 
the presence of a strong laser field, the laser effect on statistical 
energy change can be weak when compared with polarization 
losses, and zero order statistical term mainly due to smaliness of 
the ratio m/M (m is the electron mass). (author). 


31782 (INIS-BR-3359, pp. 181-182) Dielectric tensor for an 
inhomogeneous plasma with a current-carrying distribution. 
Ziebell, L.F. (Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). 
Inst. de Fisica); Schneider, R.S.; Lieberman, B. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345-: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INHOMOGENEOUS PLASMA/dielectric 
tensor; DISPERSION RELATIONS; ECR HEATING; 
ELECTROMAGNETIC RADIATION; ELECTRON CYCLOTRON- 
RESONANCE; HIGH-FREQUENCY HEATING; HOMOGENEOUS 
PLASMA; PLASMA; PLASMA HEATING; PLASMA INSTABILITY; 
PLASMA PRODUCTION; PLASMA WAVES 


31783 (INIS-BR-3359, pp. 185-188) Fast ion absorption of 
lower hybrid power in JET. Andrade, M.C.R. (Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica); Brusati, M. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345—: 2. 
Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The first experimental evidence at JET on the interaction of fast 
minority ions with LH is reported. An increase of approximately 
20% on the fast ion energy content was observed in the presence 
of LH, with an estimated LH absorbed power of approximately 20% 
for 2 MW of LH power and plasma densities of 2.0 to 2.4 x 1019 
m-®> with central temperatures + ray and neutron rates also show 
that absorption of LH waves by the fast minority ions is taking 
place. FFT analysis confirms a better damping of the wave when 
the overlap between ICRH and LHCD is maximized. (author). 


31784 (INIS-BR-3359, pp. 193-196) Influence of low Z impu- 
rity on the plasma confined by the TBR-1 tokamak during the 
application of resonant helical fields. Araujo, M.S.T. (Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica); Vannucci, A.; Caldas, I.L. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345-: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
Preliminary investigations about the influence of low Z impurity 
on the plasma confined by the TBR-1 tokamak, during the applica- 
tion of resonant helical fields (RHF), have been performed. A gas 
mixture of helium (5% to 16%) and hydrogen was used for this pur- 
pose. It was observed that the plasma became much more unstable 
for higher helium concentrations, even in discharges that no RHF 
were applied. For plasma pulses with helium quantity in the range 
5% to 8%, perceptible MHD attenuation could be obtained during 
the activation of RHF. For the majority cases, however, major 
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disruptions were triggered due to a rapid increase of the m=2 com- 
ponent which interacted with several other MHD modes. (author). 


31785 (INIS-BR-3359, pp. 201-204) Probe techniques for 
measuring temperature fluctuations. Castro, R.M. (Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica); Heller, M.V.A.P.; Caldas, I.L.; 
Silva, R.P. da; Brasilio, Z.A. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1993. 378p. (CONF-9310345—-: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Triple-probe techniques for temperature fluctuation measure- 
ments at plasma edge are presented for a proper interpretation of 
the density and potential fluctuations and the fluctuation driven par- 
ticle flux measurements. (author). 


31786 (INIS-BR-3359, pp. 205-209) Effect of inhomo- 
geneities in electron cyclotron absorption by current carrying 
plasmas. Cavalcanti, C.J.H. (Rio Grande do Sul Univ., Porto Ale- 
gre, RS (Brazil). Inst. de Fisica); Schneider, R.S.; Ziebell, L.F. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Inhomogeneity effects for electron cyclotron absorption of per- 
pendicularly propagating waves has been investigated. The study 
has been conducted by using an effective dielectric tensor in the 
dispersion relation, incorporating density and temperature inhomo- 
geneities, and also inhomogeneities in the drift velocity of the 
current distribution, up to order L~', where L is the scale length of 
the inhomogeneities. The inhomogeneity in the ambient magnetic 
field was not included in the dielectric tensor obtention, and it was 
taken into account only locally. We have presented a parametric 
study of the absorption, and then applied our expression to a sim- 
plified tokamak geometry. The results have shown very small 
inhomogeneity effects for both modes of propagation, in the model 
tokamak geometry. (author). 


31787 (INIS-BR-3359, pp. 210-213) Energy transfer 
efficiency measurements in a theta-pinch. Cavaicanti, G.H. (Uni- 
versidade Estadual de Campinas, SP (Brazil). Inst. de Fisica); 
Luna, F.R.T.; Trigueiros, A.G. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An increase in energy transfer efficiency of the capacitor bank to 
the plasma was obtained when the electrical system of a theta- 
pinch was changed so that the ratio of total inductance to coil 
inductance was switched of 1/6 to 1/2. A further increase about 
20% was obtained for 16/1 ratio. The measurements were made 
through the current discharge decay, and the spectral analysis of 


the emitted light from theta-pinch shows a correspondent efficiency 
increase. (author). 


31788 (INIS-BR-3359, pp. 214-217) lonic classification in a 
theta-pinch spectroscopy light source. Cavalcanti, G.H. (Univer- 
sidade Estadual de Campinas, SP (Brazil). Inst. de Fisica); Honda, 
R.Y.; Luna, F.R.T.; Trigueiros, A.G. Sociedade Brasileira de Fisica, 
Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A 14 k Joule theta-pinch was used as a light source for spec- 
troscopy studies of highly ionized ions of inert gases. In the 
obtained spectrogram it is difficult to ascribe a certain line to a 
given ion. The association line-ion through the variation in the in- 
tensity of the spectral line has been achieved when was used a 





crowbar switch in the discharge circuit. The initial results show a 
selective damping for each ion specimen. (author). 


31789 (INIS-BR-3359, pp. 218-221) Anisotropic stabilization 
of internal tilting FRC. Clemente, R.A. (Universidade Estadual de 
Campinas, SP (Brazil). Inst. de Fisica); Sakanaka, P.H. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345—: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary study on internal tilting stability of an anisotropic 
model for field-reversed configuration (FRC) is presented. Using a 
trial function approach together in with the corresponding 
anisotropic Energy Principle a stabilizing influence of anisotropy is 
shown. (author). 


31790 (INIS-BR-3359, pp. 222-225) Feasibility of Faraday 
rotation as density diagnostic in the TBR-1 tokamak. Elizondo, 
J.l. (Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Vuolo, J.H. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The feasibility of using Faraday rotation in a microwave beam as 
plasma density diagnostic in a tokamak is analysed. Numerical 
simulations show that the method can be used in the TBR-1 toka- 
mak. The experimental apparatus that will be used in preliminary 
experiments is also described. (author). 


31791 (INIS-BR-3359, pp. 226-229) Magnetic field inhomo- 


genelty effects in weakly relativistic plasmas. Gaelzer, R. (Rio 
Grande do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Fisica); 


Schneider, R.S.; Ziebell, L.F. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1998. 378p. (CONF-9310345-: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Expressions for an effective dielectric tensor for weakly relativis- 
tic magnetoactive plasmas with magnetic field inhomogeneity in the 
perpendicular direction where obtained dielectric tensor «"| satis- 
fies the required symmetry conditions and describes correctly the 
energy exchange between wave and particles in a stationary, non- 
homogeneous plasma, when utilized in a dispersion relation which 
is formally equal to the homogeneous one. Some numerical exam- 
ples for electron-cyclotron absorption are presented. (author). 


31792 (INIS-BR-3359, pp. 230-233) Eigenmodes of a 
toroidal cavity. Giraldez, D.C. (Sao Paulo Univ., SP (Brazil). Inst. 
de Fisica); Nascimento, |.C.; Galvao, R.M.O.; Ferreira, A.C.A.; 
Brusati, M.; Pinto, J.K.C. Sociedade Brasileira de Fisica, Sao 
Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In Proceedings 
of the 2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma 
Astrophysics Workshop. Order Number DE94634466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An approach to solve the wave equation in a toroidal cavity for 
resonant modes is presented. Subsequently these modes will be 
measured in a torus. (author). 


31793 (INIS-BR-3359, pp. 234-237) Alterations of plasma 
edge turbulence caused by helical currents. Heller, M.V.A.P. 
(Sao Paulo Univ., SP (Brazil). Inst. de Fisica); Castro, R.M.; Cal- 
das, |.L.; Brasilio, Z.A.; Silva, R.P. da. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1993. 378. (CONF-9310345-: 2. 
Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma _ Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 
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Experiments, using external helical current were performed to 
study edge turbulence and plasma edge properties in TBR-1 toka- 
mak. Alterations on equilibrium profiles and turbulent fluctuations 
induced by fixed m/n=4/1, helical currents |, are reported. 
(L.C.J.A.). 


31794 (INIS-BR-3359, pp. 238-241) Studies of transport 
phenomena in tokamaks with nonstationary intervention into 
the discharge. Kalmykov, S.G. (Sao Paulo Univ., SP (Brazil). inst. 
de Fisica). Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra Negra 
(Brazil), 27-29 Oct 1993). in Proceedings of the 2. Brazilian Meet- 
ing on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Together with detailed plasma parameter measurements, an ex- 
perimental basis is provided to deduce radial profiles of local 
transport coefficients, to obtain their temporal evolution in the tran- 
sient phase of the discharge. The equations of heat and particle 
balance were used as proper instrument to perform the coefficients 
calculation. The majority of the experiments deals with heat trans- 
port processes in the electron component of plasma. A problem in 
getting ohmic heat deposit radial distribution arise with use of the 
electron population heat balance equation. For its solution, numeri- 
cal simulation of the plasma column loop voltage based on poloidal 
magnetic field classical diffusion supposition was used. (L.C.J.A.). 


31795 (INIS-BR-3359, pp. 242-245) Toroidal transport in- 
vestigation of the injected impurities in hot plasma. Kalvin, S. 
(Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics); Bakos, J.S.; Buerger, G.; Ignacz, P.N.; 
Kardon, B.; Koesis, G.; Szigeti, J.; Veres, G.; Zoletnik, S. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345-—: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The transport processes in a tokamak plasma is investigated us- 
ing the tracing of injected impurities technique. High speed 
micro-pellet injection was used in order to reduce the pulse length 
of the injected impurity beam. Soft X-ray camera based on 
microchannel-plate (MCP) was developed to detect the radiation of 
injected impurities. These techniques make possible the investiga- 
tion of the fast toroidal transport processes. (author). 


31796 (INIS-BR-3359, pp. 250-253) Dimerized island chains 
in tokamaks. Oda, G.A. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica); Caldas, |.L. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Magnetic surfaces are studied on MHD equilibrium plasmas with 
non monotonic safety factor radial profiles, confined on large 
aspect-ratio tokamaks. Analytical Poincare maps are presented, 
where perturbing helical windings lead to twin Poincare-Bhirkhoff 
chains and reconnection phenomenon, giving rise to dimerized is- 
land chains. Toroidal perturbation leads to overlap of secondary 
islands and the onset of chaotic regions. (author). 


31797 (INIS-BR-3359, pp. 254-257) Lyapunov spectra of 
density fluctuations in TBR-1. Oiwa, N.N. (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica); Fidler-Ferrara, N. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. 
Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The results for the Lyapunov exponents associated with density 
fluctuations measured by Langmuir probes placed in the scrape-off 
layer of the Tokamak TBR-1 are reported. By a judicious use of the 
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Sano-Sawada and Eckmann-Ruelle algorithms conclusive values 
for the positive Lyapunov exponents for most of the analysed sig- 
nals are used showing evidences of chaotic behavior. (author). 


31798 (INIS-BR-3359, pp. 258-261) Equilibrium in a small 
aspect-ratio tokamak. Okano, V. (Sao Paulo Univ., SP (Brazil). 
Inst. de Fisica); Kucinsky, M.Y.; Caldas, |.L. Sociedade Brasileira 
de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345—: 
2. Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

A system of co-ordinates is used to solve the Grad-Shafranov 
equation for small aspect ratio tokamaks that are elongated in Z- 
direction. The solution y is written as a Fourier series. The plasma 
equilibrium is described approximately by the zeroth-order term. 
(author). 


31799 (INIS-BR-3359, pp. 262-265) Tokamak electron 
temperature measurements using polypropylene-aluminum ab- 
sorbers. Oliveira, K.A. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica); Galvao, R.M.; Vannucci, A.; Fagundes, A.N.; Nascimento, 
1.C. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 
378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 
4. Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 
27-29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop. Or- 
der Number DE94634466. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The method of electron temperature measurement in tokamaks 
using the ratio of the Bremsstrahiung intensities emitted by the 
plasma, after passing through absorbers of different thickness is 
studied. However, the intensity ratio can be strongly distorted by 
characteristic X-rays emission from low Z elements such as C, N 
and O in the temperature range below 1 keV. Other absorbers 
than the commonly used beryllium, obtained by depositing alu- 
minum on polypropylene films are investigated. (L.C.J.A.). 


31800 (INIS-BR-3359, pp. 266-270) High current density 
and low fluctuation discharges in a small toroidal device CECI. 
Moraes Oliveira, R. de (Instituto Nacional de Pesquisas Espaciais, 
Sao Jose dos Campos, SP (Brazil). Lab. Associado de Plasma); 
Ueda, M.; Silva, R.R. Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1993. 378p. (CONF-9310345-: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Studies are performed on turbulent plasma which was observed 
in the CECI device under certain discharge conditions. Compara- 
tive studies of argon and helium discharges have revealed 
advantages of first concerning plasma current, fluctuation, bank 
voltages, etc. It is also discussed the results on the distribution of 
poloidal fields in toroidal and poloidal direction which give informa- 
tion on the displacement of the plasma column in CECI, and allow 
a significant increase in its lifetime and confinement. (L.C.J.A.). 


31801 (INIS-BR-3359, pp. 271-274) Heating filament system 
of a Mig-type electron gun tor a 35 GHz, 100 k W gyrotron. 
Patire Junior, H. (Instituto Nacional de Pesquisas Espaciais, Sao 
Jose dos Campos, SP (Brazil). Lab. Associado de Plasma); Bar- 
roso, J.J.; Spassovsky, |.P.; Rossi, J.O. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. 
Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Cathode temperature tests of a Mig-type electron gun have been 
performed to determine the temperature of the electron emitting 
surface as a function of heater voltage and current. The test have 
been conducted partway through the construction phase of the gun 
as a means to minimize both the necessary heater input power 
and to reduce radiating of gun components. (author). 
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31802 (INIS-BR-3359, pp. 275-278) Magnetic island forma- 
tion in tokamaks with multiple ring-shaped coils. Pereira, J.M. 
(Parana Univ., Curitiba, PR (Brazil). Dept. de Fisica); Viana, R.L. 
Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345-: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of helical winding coils on magnetic field structure in 
the peripheral region of the plasma column is studied. Unlike in the 
Ergodic Magnetic Limiter case, magnetic field ergodization is not 
analysed, but only the creation of magnetic islands. It is shown that 
only one ring is sufficient to achieve this goal, but the necessary 
currents would be rather large. A more efficient arrangement em- 
ploys two or more rings with a mutual poloidal phase displacement, 
calculated according the rotational transform of the resonant field 
lines. The magnetic island structure resulting from the action of 
such coils is studied by means of a technique developed by Mat- 
suda and Yoshikawa to deal with general error fields in Tokamaks. 
Results are compared with numerical integration of magnetic field 
line equations. (author). 


31803 (INIS-BR-3359, pp. 279-282) Analysing the Martin- 
Taylor model with the Lyapunov exponent. Reggiani, N. 
(Universidade Estadual de Campinas, SP (Brazil). Inst. de Fisica); 
Sakanaka, P.H. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Piasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The dependence of the chaotic region length produced by a 
magnetic limiter on its current is analysed. The model considered 
was the Martin-Taylor one and the analysis was done calculating 
the Lyapunov exponent and diffusion coefficient. According to the 
results, obtained, it is possible to lower the current of the magnetic 
limiter of even one order of magnitude with respect to the values 
indicated by Martin and Taylor, in the case of a large tokamak, op- 
erating in a certain range of the shear. (author). 


31804 (INIS-BR-3359, pp. 283-286) Trapped particle orbits 
and bootstrap current in Low-Aspect-Ratio tokamaks. Roberto, 
M. (UNESP, Guaratingueta, SP (Brazil). Faculdade de Engen- 
haria); Galvao, R.M.O. Sociedade Brasileira de Fisica, Sao Paulo, 
SP (Brazil). 1993. 378p. (CONF-9310345—: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The scheme developed by Rome and Peng is followed, which 
uses an exact representation of the orbits in the B - y space, 
where B is the total magnetic field and w the poloidal flux function. 
In this case the total equilibrium field and the geometry of the mag- 
netic configuration are taken into account without approximations. 
(L.C.J.A.). 


31805 (INIS-BR-3359, pp. 287-290) Reconstruction of TBR- 
1 equilibrium parameters. Sa, W.P. de (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica); Galvao, R.M.O.; Fagundes, A.N. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Tokamak equilibrium parameters are reconstructed using Func- 
tion Parametrization (FP), a statistical method to relate external 
magnetic measurements to the main parameters which character- 
ize an equilibrium configuration. (author). 


31806 (INIS-BR-3359, pp. 295-298) One channel bolometric 
diagnostic for TBR-1 tokamak. Silveira, R.M. (Sao Paulo Univ., 
SP (Brazil). Inst. de Fisica); Vannucci, A.; Silva, R.P. da; Machida, 





M. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 
378p. (CONF-9310345—: 2. Brazilian Meeting on Plasma Physics; 
4. Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 
27-29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop. Or- 
der Number DE94634466. Source: OSTI; NTIS (US Sales Only); 
INIS. 

One channel bolometric diagnostic has been designed and built 
for the TBR-1 tokamak to measure the machine radiation power 
loss. The detector, a thinistor, was calibrated and its characteristics 
experimentally determined. In this work the first results obtained 
with the bolometer are presented and discussed. (author). 


31807 (INIS-BR-3359, pp. 299-301) The UNICAMP theta- 
pinch for spectroscopic study of plasma radiations. Trigueiros, 
A.G. (Universidade Estadual de Campinas, SP (Brazil). Inst. de 
Fisica); Luna, F.R.T.; Holanda Cavalcanti, G. de; Mania, A.J. So- 
ciedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. 
(CONF-9310345-: 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, Serra Negra (Brazil), 27- 
29 Oct 1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The emission spectrum of six times ionized xenon (Xe Vil), has 
been observed in the vacuum ultraviolet (VUV) using a theta-pinch 
discharge. The spectrum was recorded with a 2-meter normal inci- 
dence spectrograph in the 300-2000 A region. Preliminary results 
allow the identification of transitions in the n=5 complex. Ten of 
these transitions were identified. The identifications are supported 
by relativistic Hartree-Fock calculations. (author). 


31808 (INIS-BR-3359, pp. 302-304) Hamiltonian formulation 
for the Martin-Taylor model. Vasconcelos, D.B. (Parana Univ., 
Curitiba, PR (Brazil). Dept. de Fisica); Viana, R.L. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345-: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

Locally stochastic layer and its optimization are studied. In order 
to accomplish this task, it is employed a Hamiltonian formulation of 
magnetic field line flow with a subsequent application of Escande- 
Doveil renormalization method which have been extensively used 
to obtain accurate estimates of stochasticity thresholds in systems 
exhibiting Hamiltonian chaos. (author). 


31809 (INIS-mf-13961, [pp. 26]) An emerging technology 
for fusion: The spherical pinch. Panarella, E. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Electrical and Computer En- 
gineering). Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 762p. (CONF-9206428-: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The spherical pinch concept of plasma heating offers several 
advantages relative to other known fusion concepts, the most im- 
portant being that its scaling law for breakeven conditions is known 
and understood. This allows an experimental approach to fusion 
through modest scale experiments, rather than expensive ones. 
Moreover, the spherical pinch is providing immediate industrial ap- 
plications, such as X-ray generation for micro lithography, which 
are not possible with other, more expensive, approaches to fusion. 
For these reasons, the spherical pinch is gaining acceptance within 
the international plasma and fusion physics community, and several 
groups are now working on this concept. 10 refs., 17 figs., 3 tabs. 


31810 (IPP—1/276) Dynamic behaviour of the L-H transition 
in ASDEX-Upgrade. Zohm, H. ASDEX-Upgrade Team; ICRH- 
Group; NlI-Group. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Sep 1993. 13p. Order Number DE94798520. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The dynamic behaviour of the L-H transition in ASDEX-Upgrade 
is described. We focus on the periodic L-H-L transitions known as 
‘dithering H-mode’ and show that there is an intrinsic timescale in 


70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


this process which is characteristic for the L-H transition. We give a 
tentative explanation for the phenomenon using an extension of 
ltoh’s model for the L-H transition and find that this simple bifurca- 
tion model can qualitatively explain many of the experimental 
observations. According to our model, the dithering cycles are a 
limit cycle oscillation due to a difference in the response of the sys- 
tem to a rise in either T or n. The implications for H-mode theories 
are discussed. (orig.) 


31811 (IPP-2/307) Ripple transport in helicakaxis ad- 
vanced stellarators - a comparison with classical stellarator/ 
torsatrons. Beidler, C.D. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany)); Hitchon, W.N.G. Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany). Aug 1993. 54p. Order Number 
DE94798526. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculations of the neoclassical transport rates due to particles 
trapped in the helical ripples of a stellarator’s magnetic field are 
carried out, based on solutions of the bounce-averaged kinetic 
equation. These calculations employ a model for the magnetic field 
strength, B, which is an accurate approximation to the actual B for 
a wide variety of stellarator-type devices, among which are Helical- 
Axis Advanced Stellarators (Helias) as well as conventional 
stellarators and torsatrons. Comparisons are carried out in which it 
is shown that the Helias concept leads to significant reductions in 
neoclassical transport rates throughout the entire long-mean-free- 
path regime, with the reduction being particularly dramatic in the 
v-' regime. These findings are confirmed by numerical simula- 
tions. Further, it is shown that the behavior of deeply trapped 
particles in Helias can be fundamentally different from that in clas- 
sical stellarator/torsatrons; as a consequence, the beneficial effects 
of a radial electric field on the transport make themselves felt at 
lower collision frequency than is usual. (orig.) 


31812 (IPP-4/265) Fast access to neutral injection heating 
profiles in W7AS. Penningsfeld, F.P. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Nov 1993. 30p. Order Number 
DE94798322. Source: OSTI; NTIS (US Sales Only); INIS. 

A fast code was developed to estimate the heating power pro- 
files of the neutral injection system for diagnosed shots of W7AS. 
This code, named NIPOR, uses a number of data sets of the local 
power deposition of neutral beams and analytical fits of the total 
heating efficiency for each source. These data were obtained by 
previous runs of FAFNER1, a Monte Carlo code for simulating the 
NI heating on W7AS. The main input parameters needed for this 
estimation are the electron density ne(r), electron temperature 
T(r), toroidal magnetic field B. and the identifiers of the active NI- 
sources at the corresponding time t.. These data are routinely read 
from the ORACLE data set. (orig.) 


31813 (IPP—4/266) FAFNER2. 3-D "flux coordinate” neutral 
beam injection code using Monte Carlo methods. Teubel, A. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jan 
1994. 86p. Order Number DE94798325. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The FAFNER2 "Monte Carlo” code is described which simulates 
the injection of fast neutral particles into a 3-dimensional toroidal 
plasma and the paths of the resulting fast ions until they are either 
lost to the system or fully thermalised. A comprehensive model for 
the neutral beam injection system is included. The "guiding center” 
equations for the fast ions are solved in “Boozer” flux coordinates. 
This is the main difference to the originally FAFNER1 version. The 
program is written especially for use on CRAY computers: in par- 
ticular, the numerical treatment of the fast ion interaction with the 
background plasma, which uses the majority of the computer time, 
has been vectorised. Additionally to the standard W7-AS version 
used at the IPP also some test utilities are documented. Results 
obtained with the FAFNER2 code are compared with those from 
FAFNER?1. (orig.) 


31814 (IPP-4/268) Monte Carlo simulations of neutral 
beam injection into the TJ-II helical-axis stellarator. Teubel, A. 
(Association Euratom-Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany)); Guasp, J.; Liniers, M. Max-Planck-institut 
fuer Plasmaphysik, Garching (Germany). Mar 1994. 23p. Order 
Number DE94797975. Source: OSTI; NTIS (US Sales Only); INIS. 
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The neutral beam injection (NBI) efficiency for the TJ-II helical- 
axis stellarator was studied by Monte Carlo simulations for the 
case of tangential injection. For benchmark purposes, two different 
NBI codes are applied which take into account the peculiar geome- 
tries of the NBI, vacuum vessel, and helical-indented magnetic 
surfaces in TJ-ll. The results obtained for various plasma parame- 
ters are discussed, emphasis being placed on comparing the co- 
and counter-heating efficiencies and considering loss mechanisms. 
The results from the two codes are in good agreement if differ- 
ences in the magnetic field configurations used are borne in mind. 
The Monte Carlo code, which treats the guiding center part in mag- 
netic coordinates, was used to investigate the influence of an 
assumed radial electric field on the heating efficiency. An interest- 
ing type of resonance which enhances fast orbit losses has been 
found for wooi/wtor © 2 (With wo; and wt, being the poloidal and 
toroidal frequencies of the fast ions, respectively). This critical ratio 
can be reached during slowing-down owing to the vector E x vec- 
tor B-drift. (orig.) 


31815 (IPP-5/56) Quasilinear ion distribution function 
during first harmonic ion cyclotron heating. Brambilla, M. Max- 
Pianck-institut fuer Plasmaphysik, Garching (Germany). Dec 1993. 
42p. Order Number DE94798323. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The quasilinear modification of the ion distribution function during 
first harmonic ion cyclotron (FHIC) heating is investigated both with 
a simple already well established analytic one-dimensional ap- 
proach, and with a new two dimensional steady state solver of the 
quasilinear kinetic equation, SSFPQL. By accepting to disregard 
the effects of ion trapping in banana orbits, but including finite Lar- 
mor radius effects, the latter code has been made much faster 
than full surface-averaged codes; yet it can provide most of the rel- 
evant information on the suprathermal ion tail produced by this 
heating method. With SSFPQL we confirm that the one- 
dimensional model gives fair approximations for global properties 
of the distribution function, such as the average energy content of 
the tail and the fusion reactivity. On the other hand the tail is found 
to be very anisotropic, the increase of the parallel effective 
temperature being a small fraction of the total energy increase. In- 
formation on the anisotropy is essential to study the feedback of 
the fast ion tail on wave propagation and absorption, which is quite 
sensitive to the distribution of parallel velocities. The insight gained 
in the derivation and discussion of this model can be used to build 
a selfconsistent description of this heating scenario, whose imple- 
mentation requires only a reasonable numerical effort. (orig.) 


31816 (IPP-6/319) Two stability problems related to resis- 
tive magnetohydrodynamics. Tasso, H. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jan 1994. 11p. Order Number 
DE94798321. Source: OSTI; NTIS (US Sales Only); INIS. 

Two general problems related to resistive magnetohydrodynamic 
Stability are addressed in this paper: 1. A general stability condition 
previously derived by the author for a class of real systems, occur- 
ing especially in plasma physics, is proved to persist to second 
order, despite the addition of several antisymmetric operators of 
first order in the linearized stability equation. 2. For a special but 
representative choice of the stability operators, a nonperturbative 
analysis demonstrates the existence of a critical density for the ap- 
pearance of an overstability and the connected Hopf bifurcation, as 
suggested in a previous note of the author. (orig.) 


31817 (IPP-6/320) Dynamics and statistics of inverse cas- 
cade processes in 2D magnetohydrodynamic turbulence. 
Biskamp, D.; Bremer, U. Max-Pianck-institut fuer Plasmaphysik, 
Garching (Germany). Feb 1994. 17p. Order Number DE94798263. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The inverse cascade of the mean square potential A in a 2D 
magnetofluid randomly forced at small scales is studied by numeri- 
cal simulation. One finds the spectrum A, ~ 2.6 element of 
a-/%k-7/3_ The cascade proceeds by coalescence of current fila- 
ments, which is a fast reconnection process owing to high turbulent 
resistivity. Statistics of 5v, and 5B, are strictly Gaussian, also in the 
condensation phase of A, at k = 1. Only when the coherent mag- 
netic field intensity exceeds that of the fluctuations, non-Gaussian 
Statistics in 6B occur, which are, however, entirely due to the 


static magnetic structure and not associated with intermittency of 
the small-scale turbulence, the latter remaining Gaussian. (orig.) 


31818 (IPPCZ-333) On helicon wave induced radial 
plasma transport. Petrzilka, V. (Ceskoslovenska Akademie Ved, 
Prague (Czech Republic). Ustav Fyziky Plazmatu). Ceskosloven- 
ska Akademie Ved, Prague (Czech Republic). Ustav Fyziky 
Plazmatu. Apr 1993. 12p. Order Number DE94634477. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Estimates of helicon wave induced radial plasma transport are 
presented. The wave induced transport grows or decreases in de- 
pendence on the sign of the azimuthal wave number; these 
changes in transport may play an important role in helicon wave 
plasma sources. (author) 5 figs., 18 refs. 


31819 (KFK-5213) Aspects of modelling a thermal two- 
component plasma and its approximation with explicit 
numerical methods. Schneider, R.; Munz, C.D. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik. Jul 1993. 49p. Order Number 
DE94798554. Source: OSTI; NTIS (US Sales Only); INIS. 

In this report, a longitudinal model of a thermal two-component 
plasma is considered. A compact description to solve numerically 
the resulting coupled inhomogeneous model system is developed. 
The numerical techniques applied are based on high resolution 
shock-capturing schemes for the hydrodynamic part which have 
been developed for the numerical solution of nonlinear hyperbolic 
conservation laws, recently. A new explicit numerical method is 
proposed to calculate the electric field which couples the different 
plasma components. Here, the comprehensive information avail- 
able from the flux calculation of the high resolution upwind 
schemes is used. Furthermore, a new tracking method will be 
briefly reviewed which plays an important role in handling the prob- 
lem of a plasma expanding into a vacuum. Numerical results for 
three examples are presented which may be considered as proofs 
of principle for the applicability and efficiency of the explicit numeri- 
cal methods in plasma simulation. (orig.) 


31820 (KFK-5317) Magnetohydrodynamics in rectangular 
ducts: Full numerical simulation. Lenhart, L. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- 
und Fluiddynamik (IATF); Karlsruhe Univ. (T.H.) (Germany). Fakul- 
taet fuer Maschinenbau. Apr 1994. 130p. (In German). Order 
Number DE94797766. Source: OSTI; NTIS (US Sales Only); INIS. 

Magnetohydrodynamic flow in straight ducts or bends is a key is- 
sue, which has to be investigated for developing self-cooled liquid 
metal blankets of fusion reactors. The code presented solves the 
full set of governing equations and simulates all phenomena of 
such flows, including inertial effects. The range of application is 
limited by computer storage only. (orig./WL) 


31821 (LA-UR-94-2559) Intense proton beam source for 
ITER neutral-beam spectroscopy diagnostics. Bartsch, R.R. 
(Los Alamos National Lab., NM (United States)); Davis, H.A.; 
Henins, |.; Greenly, J.B. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940634— 
17: 10. international conference on high power particle beams, 
San Diego, CA (United States), 20-24 Jun 1994). Order Number 
DE94018092. Source: OSTI; NTIS; INIS; GPO Dep. 

An intense proton beam has been developed to evaluate a gas- 
cell neutralizer for use in an intense-neutral beam source for 
Tokomak Spectroscopy diagnostics. The allowed energy range of 
the proton stream is determined to be 50 to 70 keV from neutral- 
ization and reionization cross-sections and from the alpha particle 
charge exchange recombination intensity as a function of energy 
(baseline diagnostic). The neutralization evaluation source uses a 
flashover anode, magnetized, ion-diode. Neutral probes sensitive to 
energetic atomic and molecular hydrogen, developed to evaluate 
neutralizer performance, show neutral fluence from the ion-diode 
during the beam pulse. An array of Rogowski current probes, used 
to study the evolution of the current path, suggests that expansion 
of the anode plasma along the radial insulating magnetic field 
leads to impedance collapse. 
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31822 (LRP-496/94) Far-infrared wave generation by fre- 
quency tripling. Siegrist, M.R. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Nieswald, C.; Urban, M.; Keilmann, F. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). May 1994. 18p. 
(CONF-9405210—-: CIRP 6: international conference on infrared 
physics, Ascona (Switzerland), 29 May - 3 jun 1994). Order Num- 
ber DE94634472. Source: OSTI; NTIS; INIS. 

Paper presented at CIRP 6. 

In future fusion-oriented plasma devices a-particle diagnostics 
will be of great importance. It is generally recognized that collective 
Thomson scattering techniques show great potential in this field. 
For ion temperature measurements as well as for a-particle diag- 
nostics a radiation source emitting in the submillimetre range is 
required. However, powerful radiation sources which meet the re- 
quirement of pulse durations in the millisecond range are not easily 
available at these wavelengths. A high frequency gyrotron, com- 
bined with an efficient frequency tripler could be an interesting 
alternative to the free-electron laser, the only source which has 
been considered up till now. We report experiment on third har- 
monic generation of radiation in n-doped Si, using a source with a 
wavelength of 676 um. A power of up to 2 kW could be generated 
at 225 um with a conversion efficiency of 0.1%. While the onset of 
saturation could be observed, the power limit was due to surface 
breakdown effects rather than saturation. (author) 4 figs., 12 refs. 


31823 (NIFS-PROC—16) Report of the meeting on chaotic 
phenomena in plasma. National Inst. for Fusion Science, Nagoya 
(Japan). Apr 1994. 110p. (in Japanese, English). Order Number 
DE94792670. Source: OSTI; NTIS; INIS. 

This is a report on the meeting on chaotic phenomena in 
plasma, held at NIFS on December 1, 1993. The 8 of the present 
papers are indexed individually. (J.P.N.). 


31824 (PPPL-2979) Alpha particle effects on the internal 
kink modes. Wu, Yanlin; Cheng, C.Z. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Aug 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE94017335. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The a-particle effects on the internal kink mode stability are 
studied. Finite Grad-Shafranov Shift, plasma 6, and plasma shape 
can significantly enhance the trapped particle drift reversal domain 
in pitch angle space and reduce average magnetic drift frequency. 
The drift reversal effect on the ideal kink mode is small, but the 6, 
threshold for the fishbone mode can be much lower than previ- 
ously predicted. In addition, the ion diamagnetic drift has a 
stronger destabilizing effect. 


31825 (PPPL-3005) Model for collisional fast ion diffusion 
into Tokamak Fusion Test Reactor loss cone. Chang, C.S. (New 
York Univ., NY (United States). Courant Inst. of Mathematical Sci- 
ences); Zweben, S.J.; Schivell, J.; Budny, R.; Scott, S. Princeton 
Univ., NJ (United States). Plasma Physics Lab. Aug 1994. 47p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. Order Number DE94017334. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An analytic model is developed to estimate the classical pitch 
angle scattering loss of energetic fusion product ions into prompt 
loss orbits in a tokamak geometry. The result is applied to alpha 
particles produced by deutrium-tritium fusion reactions in a plasma 
condition relevant to Tokamak Fusion Test Reactor (TFTR). A 
poloidal angular distribution of collisional fast ion loss at the first 
wall is obtained and the numerical result from the TRANSP code is 
discussed. The present model includes the effect that the prompt 
loss boundary moves away from the slowing-down path due to re- 
duction in banana thickness, which enables us to understand, for 
the first time. the dependence of the collisional loss rate on Zeq. 


31826 (PPPL-CFP-3148) ICRF heating during DT experi- 
ments on TFTR: System improvements and results. Wilson, 
J.R. (and others); Hosea, J.C.; Larue, P. Princeton Univ., NJ 
(United States). Plasma Physics Lab. [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-940843—-1: 18. European symposium on 
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fusion technology, Karlsruhe (Germany), 22-26 Aug 1994). Order 
Number DE94017513. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to carry out a program of ICRF experiments in 
deuterium- tritium plasmas on the TFTR device a series of techni- 
cal improvements have been made to the ICRF system. These 
improvements allow more flexible and reliable operation of the sys- 
tem which is crucial for the limited number of tritium discharges 
available. During the last year circuitry has been installed to feed- 
back the plasma position on antenna loading, to lock the phase 
between antenna elements, and to detect arcs from the second 
harmonic content of antenna signals. 


31827 (UCRL-JC—114062) Fast electrons, filamented laser 
light, and the fast ignitor. Kruer, W.L.; Wilks, S.C. Lawrence Liv- 
ermore National Lab., CA (United States). 4 Feb 1994. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-931048-16: 11. international 
workshop on laser interaction and related plasma phenomena, 
Monterey, CA (United States), 25-29 Oct 1993). Order Number 
DE94015898. Source: OSTI; NTIS; GPO Dep. 

We report on the absorption of laser energy that results when an 
ultra-intense laser pulse is incident onto a sharp vacuum-plasma 
boundary, where the initial shelf density of the plasma is much 
greater than the critical density, nc. It is found that 2-D effects 
greatly increase the amount of absorption into hot electrons, over 
the amount predicted using 1-D theory. In particular, a scaling for 
the absorption as a function of density, for a fixed laser intensity, 
implies that the absorption will be of order 30% for densities well in 
excess of The interaction is studied using both 1- and 2- dimen- 
sional particle-in-cell (PIC) 100 ne simulations. The 1-D results 
agree quite well with a simple scaling of JxB heating, where the 
laser electric field penetrates a skin depth into the overdense 
plasma and subsequently heats electrons. In 2-D, when the laser 
is incident at an angle, the absorption is seen to increase substan- 
tially due to a form of resonant absorption that occurs in steep 
density profiles. We find that the inclusion of kinetic and multi- 
dimensional effects are crucial to obtaining a complete picture of 
the interaction. The ability of ultra-intense lasers to produce accept- 
able amounts o f hot electrons necessary for the fast ignitor fusion 
concept will also be assessed. 


31828 (UCRL-JC—116820) Novel x-ray imaging methods at 
the Nova Laser Facility. Ress, D. (Lawrence Livermore National 
Lab., CA (United States)); DaSilva, L.B.; London, R.A.; Trebes, 
J.E.; Lerche, R.A.; Bradley, D.K. Lawrence Livermore National 
Lab., CA (United States). 6 Jun 1994. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940552-20: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE94016548. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We are pursuing several novel x-ray imaging schemes to mea- 
sure plasma parameters in inertial-confinement fusion experiments. 
This paper will review two quite successful approaches, the soft x- 
ray moire deflectometer, and the annular (ring) coded-aperture 
microscope. The deflectometer is the newer diagnostic, and this 
paper will concentrate on this topic. We will describe the operating 
principles of moire deflectometry, give the motivations for soft x-ray 
probing, describe the physical apparatus in detail, and present 
some sample images and results. The ring coded-aperture micro- 
scope has been described previously, so here we will only briefly 
review the principle of the instrument. We will concentrate on the 
signal-to-noise ratio calculations that motivate the use of annular 
coded apertures, and describe recent work to predict and measure 
the resolution of the instrument. 


7004 Fusion Technology 


Refer also to citation(s) 29853, 30642, 30649, 30787, 31709, 
31753, 31810, 31823, 31826, 31828 


31829 (ANL/TD/CP-81661) Experimental and theoretical 
MHD performance of a round pipe at high temperature with a 
NaK-compatible Al,0, coating. Reed, C.B. (Argonne National 
Lab., IL (United States)); Natesan, K.; Hua, T.Q.; Kirillov, 1.R.; 
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Vitkovski, 1.V.; Anisimov, A.M. Argonne National Lab., IL (United 
States). [1994]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940664— 
25: ISFNT-3: 3rd international symposium on fusion nuclear 
technology, Los Angeles, CA (United States), 27 Jun - 1 jul 1994). 
Order Number DE94016318. Source: OSTI; NTIS; INIS; GPO Dep. 
A key feasibility issue for the ITER Vanadium/Lithium breeding 
blanket is the question of insulator coatings. Design calculations 
show that an electrically insulating layer is necessary to maintain 
an acceptably low MHD pressure drop. To begin experimental 
investigations of the MHD performance of candidate insulator ma- 
terials and the technology for putting them in place, a new test 
section was prepared. Aluminum oxide was chosen as the first 
candidate insulating material because it may be used in combina- 
tion with NaK in the ITER vacuum vessel and/or the divertor; and 
MHD performance tests could begin early in ALEX (Argonne’ s Liq- 
uid Metal EXperiment) because NaK was already the working fluid 
in use. Details on the methods used to produce the aluminum ox- 
ide layer as well as the microstructures of the coating and the 
aluminide sublayer are presented and discussed. Overall MHD 
pressure drop, local MHD pressure gradient, local transverse MHD 
pressure difference, and surface voltage distributions in both the 
circumferential and the axial directions are reported and discussed. 
Overall MHD pressure drop, measured at 30C and 85C, was higher 
than the perfectly insulating case, but many times lower than the 
bare wall case. It was demonstrated that the increase in MHD 
pressure drop above the theoretical values is due largely to the 
presence of instrumentation penetrations in the test section walls, 
which provide current paths from the fluid to the walls of the pipe, 
resulting in local areas of near-bare-wall MHD pressure drop. 


31830 (CONF-940630-42) TPX remote maintenance and 
shielding. Rennich, M.J.; Nelson, B.E. Oak Ridge National Lab., 
TN (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400 ; 
AC02-76CH03073. From 11. topical meeting on the technology of 
fusion energy; New Orleans, LA (United States); 19-24 Jun 1994. 
Order Number DE94017901. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Physics Experiment machine design incorporates 
comprehensive planning for efficient and safe component mainte- 
nance. Three programmatic decisions have been made to insure 
the successful implementation of this objective. First, the tokamak 
incorporates radiation shielding to reduce activation of components 
and limit the dose rate to personnel working on the outside of the 
machine. This allows most of the ex-vessel equipment to be main- 
tained through conventional “hands-on” procedures. Second, to the 
maximum extent possible, low activation materials will be used in- 
side the shielding volume. This resulted in the selection of Titanium 
(Ti-6AI-4V) for the vacuum vessel and PFC structures. The third 
decision stipulated that the primary in-vessel components will be 
replaced or repaired via remote maintenance tools specifically pro- 
vided for the task. The component designers have been given the 
responsibility of incorporating maintenance design and for proving 
the maintainability of the design concepts in full-scale mockup tests 
prior to the initiation of final fabrication. Remote maintenance of the 
TPX machine is facilitated by general purpose tools provided by a 
special purpose design team. Major tools will include an in-vessel 
transporter, a vessel transfer system and a large component trans- 
fer container. In addition, tools such as manipulators and remotely 
operable impact wrenches will be made available to the component 
designers by this group. Maintenance systems will also provide the 
necessary controls for this equipment. 


31831 (CONF-940630-43) Evaluation of pumping and 
fueling requirements tor the ITER EDA. Houlberg, W.A.; Atten- 
berger, S.E. Oak Ridge National Lab., TN (United States). [1994]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 11. topical meeting on the tech- 
nology of fusion energy; New Orleans, LA (United States); 19-24 
Jun 1994. Order Number DE94018117. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The relationships between fueling (gas injection and pellets of 
various sizes and velocities), pumping in the divertor chamber 
(constrained by fuel processing and divertor design), core density 
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(constrained by the desired fusion power and helium ash accumu- 
lation), separatrix density (constrained by divertor operation and 
density limits) and plasma confinement models are examined for 
the International Engineering Tokamak Reactor (ITER) Engineering 
Design Activity (EDA) for guidance in the definition of design 
requirements for the pumping and fueling systems. Various combi- 
nations of gas and pellet injection are found to meet the constraints 
for operation at 1,500 MW of fusion power and 1 bar-Vs (5.3 x 10° 
atoms/s) of DT pumping. Very low pumping reduces fuel process- 
ing requirements, but can lead to excessive helium accumulation 
depending on the particle transport properties. Isotopic tailoring of 
the fuel sources, e.g., 20-30% of the input fuel stream as tritium 
pellets and the rest as deuterium gas, can maintain the core fuel 
species mixture in the optimum range for fusion production (at 
least a 40-60 mixture) while reducing the tritium concentration in 
the edge region to 20-30%. This should reduce the tritium inven- 
tory in the plasma facing components, since that is typically 
governed by the fuel density mix near the plasma edge. A high 
density, low temperature ignited regime supported by deep pellet 
injection is shown to exist under some low confinement conditions. 


31832 (CONF-940630-44) The ITER in-vessel system. 
Lousteau, D.C. Oak Ridge National Lab., TN (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 11. topical meet- 
ing on the technology of fusion energy; New Orleans, LA (United 
States); 19-24 Jun 1994. Order Number DE94018053. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The overall programmatic objective, as defined in the ITER Engi- 
neering Design Activities (EDA) Agreement, is to demonstrate the 
scientific and technological feasibility of fusion energy for peaceful 
purposes. The ITER EDA Phase, due to last until July 1998, will 
encompass the design of the device and its auxiliary systems and 
facilities, including the preparation of engineering drawings. The 
EDA also incorporates validating research and development (R&D) 
work, including the development and testing of key components. 
The purpose of this paper is to review the status of the design, as 
it has been developed so far, emphasizing the design and integra- 
tion of those components contained within the vacuum vessel of 
the ITER device. The components included in the in-vessel sys- 
tems are divertor and first wall; blanket and shield; plasma heating, 


fueling, and vacuum pumping equipment; and remote handling 
equipment. 


31833 (CONF-940630-45) Advanced fission and _ fossil 
plant economics-implications for fusion. Delene, J.G. Oak 
Ridge National Lab., TN (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 11. topical meeting on the technology of fusion 
energy; New Orleans, LA (United States); 19-24 Jun 1994. Order 
Number DE94018140. Source: OSTI; NTIS; INIS; GPO Dep. 

In order for fusion energy to be a viable option for electric power 
generation, it must either directly compete with future alternatives 
or serve as a reasonable backup if the alternatives become unac- 
ceptable. This paper discusses projected costs for the most likely 
competitors with fusion power for baseload electric capacity and 
what these costs imply for fusion economics. The competitors ex- 
amined include advanced nuclear fission and advanced fossil-fired 
plants. The projected costs and their basis are discussed. The esti- 
mates for these technologies are compared with cost estimates for 
magnetic and inertial confinement fusion plants. The conclusion of 
the analysis is that fusion faces formidable economic competition. 
Although the cost level for fusion appears greater than that for fis- 
sion or fossil, the costs are not so high as to preclude fusion's 
potential competitiveness. 


31834 (CONF-940630—46) ITER design: Physics basis for 
size, confinement capability power levels and burn control. 
Uckan, N.A. (Oak Ridge National Lab., TN (United States)); 
Hogan, J.; Houlberg, W.; Galambos, J.; Perkins, L.J.; Haney, S.; 
Post, D.; Kaye, S. Oak Ridge National Lab., TN (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From 11. topical meet- 
ing on the technology of fusion energy; New Orleans, LA (United 
States); 19-24 Jun 1994. Order Number DE94018041. Source: 
OSTI; NTIS; INIS; GPO Dep. 





The ITER-EDA(93) design has been analyzed to evaluate the 
physics basis for: (i) size and design trade-off issues, (ii) confine- 
ment capability, (iii) power levels, and (iv) burn control. 


31835 (CONF-9406152—Absts.) 24th Annual Anomalous Ab- 
sorption Conference: Book of abstracts. Lawrence Livermore 
National Lab., CA (United States). [1994]. 157p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. From 24. annual anomalous absorption conference; 
Pacific Grove, CA (United States); 5-10 Jun 1994. Order Number 
DE94016457. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains abstracts on topics in the following areas: 
parametric instabilities; hohlraum physics; laser plasma physics with 
short pulses; and rayleigh-taylor instability and hydrodynamics. 


31836 (DOE/ER/54160—1-Vol.1, pp. 31-42) Progress in 
lithium beam focusing and beam-target interaction experi- 
ments at Sandia National Laboratories. Mehlhorn, T.A. (Sandia 
National Laboratories, Albuquerque, NM (United States)); Bacon, 
L.D.; Bailey, J.E.; Bloomquist, D.D.; Chandler, G.A.; Coats, R.S.; 
Cook, D.L.; Cuneo, M.E.; Derzon, M.S.; Desjarlais, M.P. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

Significant progress in the generation and focusing of ion beams 
generated by PBFA Il has enabled the authors to begin experi- 
ments in ion beam coupling and target physics. Data from these 
experiments indicates that they can reproducibly deliver ~50 Kj of 
5 MeV protons at an average power intensity of 3.5 TW/cm? to a 6 
mm diameter by 6 mm tall cylindrical target. The implosion of 
spherical exploding pusher targets and the radiation production 
from foam-filled cylindrical thermal targets were studied in these 
experiments. They demonstrated that high quality target data can 
be obtained on PBFA II. Specific deposition rates of about 100 TW/ 
g were achieved in these experiments. This deposition rate marks 
the boundary between the regime where enhanced ion deposition 
and equation-of-state (EOS) physics are studied (10-100 TW/g) 
and the regime where radiation-conversion and radiation-transport 
physics are studied (100-1000 TW/g). Experiments in the radiation- 
conversion regime are now of primary importance in this program 
because these experiments will test the target physics basis for 
ion-driven ICF. 


31837 


(DOE/ER/54160—1-Vol.1, pp. 43-50) Extraction geom- 
etry ion diode physics: Theoretical modeling and experimental 
results. Greenly, J.B.; Struckman, C.K.; Kusse, B.R.; Noonan, 
W.A. Maryland Univ., College Park, MD (United States). [1993]. 
(CONF-920515—Voi.1: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 


in Beams 92: Proceedings: Volume 1: Invited papers, pulsed 
power. 704p. Order Number DE94014783. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The LION accelerator has been used to perform a series of ex- 
periments to investigate the operation of magnetically insulated 
extraction diodes. These diodes produce annular beam with an 
outer radius of 11.3 cm and an inner radius of 8.6 cm. The beam 
voltages were typically 1-1.25 MV with a 40 nsec ion beam current 
of approximately 250 KA. The diodes were normally operated at B/ 
B* = 1.5 and typical enhancements over Child-Langmuir of 15 to 
25. Both active and passive anode plasma sources have been in- 
vestigated. The effects of modifying the magnetic field gradient in 
the diode will be discussed and a theoretical model presented. 
Techniques for cleaning the anode surface for the production of Li 
beams will be described. 


31838 (DOE/ER/54160-1-Vol.1, pp. 60-67) Transport and fo- 
cusing considerations for light ion ICF systems. Ottinger, P.F. 
(Naval Research Lab., Washington, DC (United States)); Mosher, 
D.; Neri, J.M.; Rose, D.V.; Olsen, C.L. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.1: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 1: Invited papers, pulsed power. 704p. Order Number 
DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Laboratory Microfusion Facility (LMF) has been proposed for 
the study of highgain, high-yield ICF targets. A number of tr 
and focusing schemes are being considered for LMF. The 
schemes which have been studied most extensively include ballis- 
tic transport with solenoidal lens focusing, z-discharge channel 
transport and wire-guided transport. Transport efficiency ™m has 
been calculated as a function of various system parameters so that 
point designs can be developed for each scheme. The analysis 
takes into account target requirements and realistic constraints on 
diode source brightness, packing, and beam transport. The effect 
on ™m of voltage ramping for time-of-flight bunching has also been 
considered. Results show that transport efficiencies of >50% can 
be obtained for all three systems with diode-microdivergence (5-10 
mrad), diode-radius (10-15 cm), and diode-ion-current-density (2-10 
kA/cm?) values which seem achievable. 


31839 (DOE/ER/54160—1-Vol.1, pp. 68-75) Hydrodynamic 
target experiments with proton beams at KALIF. Diagnostics 
of the ablation pressure by laser Doppler interferometry; gen- 
eration of multi-Mbar pressures by ablative foll acceleration 
and impact. Baumung, K. (and others); Karow, H.U.; Licht, V.; 
Rusch, D.; Singer, J.; Stoltz, O.; Bachmann, H.; Bauer, W.; Bluhm, 
H.; Buth, L. Maryland Univ., College Park, MD (United States). 
[1993]. (CONF-920515—Vol.1: 9. international conference on high 
power particle beams, Washington, DC (United States), 25-29 May 
1992). In Beams 92: Proceedings: Volume 1: Invited papers, 
pulsed power. 704p. Order Number DE94014783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The hydrodynamic response of plane targets to the ablative 
pressure impulse induced by high-power proton beams has been 
investigated experimentally at the KALIF facility using time-resolved 
laser Doppler interferometry. With this KALIF-ORVIS diagnostics 
system, it has been possible to measure the complete wave form 
of the ablation pressure pulse, Papi(t), generated in aluminum at 
the boundary to the condensed target matter. In another class of 
experiments, the ablative acceleration of plane target foils to hyper- 
velocities has been investigated. The proof-of-principle experiments 
have been performed at KALIF using 20 cm-Bg extraction diode 
delivering an axial proton beam of 0.2 TW/cm* power density on 
target. Ablation pressure amplitudes of 0.3 Mbar have been deter- 
mined, and 1-dimensional foil acceleration at >10'' g up to 13 km/ 
s final velocity has been achieved. Using these ablation flyer foils, 
impact experiments have been performed and diagnosed. Dynamic 
pressure states of 5 Mbar have been generated by impact of Al 
flyer foils with W targets. The experiments are being continued us- 
ing the KALIF, the tensile strength of solids (Al, Mo single crystals) 
has been investigated up to the highest strain rates so far 
achieved in dynamic matter research. 


31840 (DOE/ER/54160—1-Vol.1, pp. 76-87) Multistage lon ac- 
celerator for inertial fusion energy. iImasaki, K. (institute for 
Laser Technology, Osaka (Japan)); Yamanaka, C.; Miyamoto, S.; 
Yasuike, K.; Shirai, N.; Nakai, S.; Aoki, T.; Kawata, S. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent results of two stage diode experiment are on Reiden- 
SHVS reviewed. Instability of the ion beam current and the 
stabilization, evidence of charge stripping and anomalous emit- 
tance reduction are discussed. The feasibility of this scheme for 
commercial reactor driver is briefly noted. 


31841 (DOE/ER/54160—1-Vol.1, pp. 297-304) Study of recir- 
culating induction accelerator as drivers for heavy ion fusion. 
Shay, H.D. (Lawrence Livermore National Lab., CA (United 
States)); Barnard, J.J.; Brooks, A.L.; Coffield, F.; Deadrick, F.; Grif- 
fith, L.V.; Kirbie, H.C.; Neil, V.K.; Newton, M.A.; Paul, A.C. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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Two years ago, Lawrence Livermore National Laboratory (LLNL) 
began a study of the viability and relative utility of recirculating in- 
duction accelerators as drivers for Heavy lon Fusion (HIF). The 
final draft of the report detailing the results in 284 pages was com- 
pleted in September, 1991. As well as broadly involving the 
collaboration of many researchers from several groups at LLNL, it 
also benefited from contributions from several individuals in the HIF 
program at Lawrence Berkeley Laboratory and from others in the 
HIF community nationwide. This presentation summarizes the key 
findings given in that report. 


31842 (DOE/ER/54160—1-Vol.1, pp. 425-430) Electron beam 
generators at Angara-5 facility. Bulan, V.V.; Grabovsky, E.V.; 
Gribov, A.N.; Egorov, O.G.; Zajivikhin, V.V.; Kojokhin, E.P.; Kurba- 
tov, K.V.; Kukharenko, |.N.; Lujnov, V.G.; Pichugin, V.E. Maryland 
Univ., College Park, MD (United States). [1993]. (CONF-920515— 
Vol.1: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 1: Invited papers, pulsed power. 704p. Or- 
der Number DE94014783. Source: OSTI; NTIS; INIS; GPO Dep. 

The schemes of electron beam generators developed at Angara- 
5 division of TRINITI are under consideration. Those generators 
will be used for development and testing of high power technology 
elements and for applications. ISTOK generator (0.5 TW, 1-1.2 
Ohm, 50 ns) is the test bed for some elements of Angara-5- 
Upgrade project. The pulse forming line of VOLNA generator (500 
kV, 300-500 ns, 4-8 Ohm) is based on the wave slowing periodical 
structure. 


31843 (DOE/ER/54160—1-Vol.1, pp. 592-597) POS use 
efficiency in multimodule accelerator with self-magnetic insu- 
lation. Zajivikhin, V.V. (TRINITI, Troitsk (Russian Federation)). 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.1: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 1: Invited papers, pulsed power. 
704p. Order Number DE94014783. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The top value of power enhancement and voltage multiplication 
in inductive store system with the plasma opening switch (POS) 
have been studied. Different kinds of loads have been considered. 
It has been shown that electron losses in vacuum transmission line 
(VTL) with self-magnetic insulation (SMI) can essentially change 
the output pulse parameters. Among issues examined are also the 
effects of the POS on synchronization condition of the multimodule 


generator and on the optimum linear parameters used at Angara-5 
facility. 


31844 (DOE/ER/54160—1-Vol.2, pp. 788-793) LIF lon source 
performance on PBFA Il. Stinnett, R.W. (Sandia National Labs.., 
Albuquerque, NM (United States)); Green, T.A.; Johnson, D.J.; 
Lockner, T.R.; Mehlhorn, T.A.; Bailey, J.E.; Filuk, A.; Mix, L.P.; 
Panitz, J.; Schwoebel, P. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Recent LiF ion source experiments have been conducted on 
Sandia National Laboratories Particle Beam Fusion Accelerator 
(PBFA) Il. This facility is designed to provide a 30 MV, 100 TW 
power pulse to an applied B ion diode to investigate the suitability 
of light ions for inertial confinement fusion (ICF). Singly-ionized 
lithium is the desired ion species for these experiments because it 
has the proper range in target materials at 30 MV. LiF-coated an- 
odes have been shown in experiments on other accelerators to 
produce relatively pure (>70%) Lit beams. Earlier PBFA Il experi- 
ments using porous anodes coated with LiF confirmed Li* 
production from LiF films. The present PBFA II experiments use 0.6 
um films of LiF evaporated onto a stainless steel anode surface to 
provide a 1 MA, 25 ns FWHM pulse of Li* ions at energies of 6-9 
MeV. The physical mechanism for production of ions from thin films 
of LiF has not previously been identified. One of us, T. Green, has 
developed a model which is consistent with LiF data from PBFA II 
and lab experiments and may provide a framework for understand- 
ing Li* ion production from thin LiF films in an applied B diode. 
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31845 (DOE/ER/54160—1-Vol.2, pp. 794-799) Spectroscopic 
characterization of LEVIS active ion source on PBFA Il. Filuk, 
A.B. (Sandia National Labs., Albuquerque, NM (United States)); 
Bailey, J.E.; Bieg, K.W.; Carlson, A.L.; Renk, T.J.; Tisone, G.C.; 
Maron, Y. Maryland Univ., College Park, MD (United States). 
[1993]. DOE Contract AC04-76DP00789. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

The laser-initiated LEVIS source is intended to provide an active 
source in the PBFA Il ion diode by generation of a preformed 
lithium anode plasma. Visible spectra recorded with a streaked 
spectrograph are used to help evaluate the source performance. 
The absence of Stark shifting of the Li | 2p-38d and 2s-2p light con- 
firms that a plasma is created over the anode surface. At lower 
LEVIS laser intensities this plasma erodes back toward the anode 
as the ion beam current grows. Considerable improvements in an- 
ode plasma purity have been noted when the anode is heated for 
several hours. The LEVIS source microdivergence estimated from 
the carbon ion transverse energy is less than 14 mrad, meeting the 
near term requirements for PBFA II target experiments. 


31846 (DOE/ER/54160—1-Vol.2, pp. 800-805) Laser forma- 
tion of lithium plasma ion sources for applied-B ion diodes on 
the PBFA-ll accelerator. Tisone, G.C. (Sandia National Labs., 
Albuquerque, NM (United States)); Renk, T.J.; Johnson, D.J.; Ger- 
ber, R.A.; Adams, R.G. Maryland Univ., College Park, MD (United 
States). [1993]. DOE Contract AC04-76DP00789. (CONF-920515— 
Vol.2: 9. international conference on high power particle beams, 
Washington, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

An active ion source, LEVIS (Laser EVaporation lon Source), us- 
ing a short pulsed Nd laser (1.06 m, 8ns) to form a thin Li vapor 
layer and a tuned dye laser (670.8 nm, 1 ysec) for ionization is be- 
ing developed at Sandia. The LEVIS process has been developed 


and characterized in the lab. Initial experiments using these ion 
sources on PBFA-II produced ion beams with a low fraction of 
lithium ions and with low voltages. Recent experiments using 


improved distribution optics and anode cleaning techniques are de- 
scribed. 


31847 (DOE/ER/54160—1-Vol.2, pp. 829-834) Laser plasma 
productions and laser diagnostics for pulsed ion sources. Ka- 
suya, K. (Tokyo institute of Technology (Japan)); Horioka, K.; 
Hushiki, T.; Matsuura, N.; Miyoshi, T.; Nakata, K.; Miyai, Y.; 
Kawakita, Y.; Ohshita, E. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Recent laser assisted works for pulsed ion beam drivers are de- 
scribed. They are divided into two parts as follows. The first one is 
plasma production by laser light. The second item is the diagnostic 
of laser produced plasma for pulsed ion diode by laser interferome- 
ter. An electron beam pumped excimer laser is operated for the 
plasma production. Lithium surfaces are directly irradiated by this 
laser. A resonant interferometer with a dye laser pumped by a ni- 
trogen laser is used to diagnose the lithium plasma. Applicability of 
this diagnostics for lithium ion diodes is discussed. 


31848 (DOE/ER/54160—1-Vol.2, pp. 884-889) Light ion driver 
research for inertial fusion. Miyamoto, Shuji (Osaka Univ. 
(Japan)); Yasuike, Kazuhito; Nakai, Sadao; Imasaki, Kazuo; Ya- 
manaka, Chiyoe. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515-Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The generation of low emittance beam (or low divergence beam) 
at the diode is most important issues to use the light ion beam as 
an energy driver of inertial fusion energy. The authors have been 
investigating a two-stage ion diode which suits to an induction 





adder accelerator Reiden-SHVS (4-MV, 100-ns). In two-stage 
diode, the output beam of first stage is optionally stripped charge 
and is accelerated at the second (main) diode efficiently with im- 
proving the beam emittance. Beam trajectories and emittances in 
the two-stage diode were observed in time integrated manner. The 
measured beam trajectories were compared with a numerical cal- 
culation. Even in the large virtual anode limit, in which condition 
partial ions are reflected back by the virtual anode, no significant 
growth of local beam divergence of non-reflected parts of beam 
was observed. An emittance of injected beam was improved about 
factor 1.6 by acceleration at second with the first and second diode 
voltage of 0.6 and 1.2-MV, respectively. This improvements factor 
is in agreement with a predicted value. 


31849 (DOE/ER/54160—1-Vol.2, pp. 897-902) Divergence in 
intense ion beams caused by incomplete charge neutraliza- 
tion. Olson, C.L. (Sandia National Labs., Albuquerque, NM (United 
States)); Poukey, J.W. Maryland Univ., College Park, MD (United 
States). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Space charge neutralization for light ion fusion (LIF) ion beam 
transport is usually assumed to be perfect in the “charge-neutral” 
region of the diode and in the gas transport cell. However, small 
charge clumps in the beam will not be totally charge-neutralized, 
and the residual net space charge may contribute to the beam mi- 
crodivergence 6,,. If the net potential of the clump is limited only by 
electron trapping, the minimum potential will be ed ~ 1/2 mev," 
where me is the electron mass and v; is the ion velocity. For proton 
beams this leads to 6, ~ (me/Mp)'/? ~ 23 mrad, where Mp is the 
proton rest mass. For non-protonic beams, different results occur. 
The mechanism predicts (1) no dependence of 6, on diode 
voltage, (2) non-protonic 6, greater than proton 6, for proton- 
contaminated beams, and (3) axial energy spread Ac)/e) ~ +2 6,, 
which are ail consistent with present data. Results of analytic stud- 
ies and computer simulations of this mechanism are presented. 
Plasma shielding reduces the effects of this mechanism but colli- 
sions and magnetic fields reduce the plasma shielding effects. 2-D 
PIC MAGIC simulations show that this mechanism contributes to 
6, both in the “charge-neutral” region and in the gas transport re- 
gion. It is concluded that this mechanism is especially important in 
the “charge-neutral” region. 


31850 (DOE/ER/54160—1-Vol.2, pp. 903-908) Spectroscopic 
studies of intense lon beam propagation in the PBFA-li gas 
cell. Bailey, J.E. (Sandia National Labs., Albuquerque, NM (United 
States)); Carlson, A.L.; Johnson, D.J.; McGuire, E.J.; Nash, T.; Ol- 
son, C.L.; MacFarlane, J.; Wang, P. Maryland Univ., College Park, 
MD (United States). [1993]. DOE Contract AC04-76DP00789., 
(CONF-920515—Vol.2: 9. international conference on high power 
particle beams, Washington, DC (United States), 25-29 May 1992). 
In Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The authors are studying the physics of ion beam transport on 
PBFA Il by measuring time-resolved visible spectral emission from 
the gas cell. The initial goals are to perform a spectral survey, to 
measure the spectral-line intensities and widths, and to evaluate 
the potential for using this emission as a diagnostic for conditions 
in the gas-cell plasma. They have acquired spectra in the 4000 A 
to 7000 A regime excited by the transport of proton and carbon 
beams through 5 Torr argon gas. The nominal ion beam energy 
and current density at the spectroscopic line of sight are 6-7 MeV 
protons, 12-21 MeV carbon, and 10-50 kA/cm?. The emission is 
dominated by n=4 to n=4 transitions in Ar Il, with FWHM values 
typically 1-2 A. The authors are investigating a variety of mecha- 
nisms which might contribute to the line profiles, including plasma 
Stark broadening, Stark and Zeeman splittings and shifts due to 
residual electric and magnetic fields, and opacity effects. The rela- 
tive contributions of ion-impact and plasma electron collisional 
excitation are being evaluated using an LTE atomic model. 
Measured plasma properties will be incorporated into their under- 
standing of beam transport. 
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31851 (DOE/ER/54160—1-Vol.2, pp. 909-914) Ballistic focus 
light ion beams for an inertial confinement fusion reactor. Pe- 
terson, R.R. (Univ. of Wisconsin, Madison, WI (United States)). 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

The issues of ion beam transport are studied in the context of 
the LIBRA-LITE reactor study. LIBRA-LITE is a 1000 MWe power 
plant design consistent with ballistic ion focusing. The ion beam 
energy must be divided between many beams to provide proper il- 
lumination symmetry. The needs to keep the total beam energy 
low and the intensity at the required level lead to constraints on the 
transport system, particularly, a high degree of bunching and a low 
microdivergence. This paper will describe arguments leading to an 
operating point for light ion ICF with ballistic focusing. Calculations 
of heating of the background gas by the ion beams and the subse- 
quent increase in the electrical conductivity of the gas will be 


presented. This is an important issue to the stability of the ion 
beam. 


31852 (DOE/ER/54160-1-Vol.2, pp. 915-920) lon beam 
transport and focusing experiments. Olson, J.C. (Cornell Univ., 
Ithaca, NY (United States)); Kusse, B.R. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 2, lon beams, electron beams, diagnostics. 713p. Order 
Number DE94014784. Source: OSTI; NTIS; INIS. 

The CASTOR accelerator has been fitted with an applied B, 
extractor diode for use in ion beam transport and focusing experi- 
ments. The beam, composed mainly of protons, is accelerated to 
300-400 keV. Beam propagation in vacuum is observed to be con- 
sistent with divergences of 50 mrad HWHM in the radial direction 
and 125 mrad HWHM in the azimuthal direction and is observed to 
be constant through the beam pulse. Collective focusing of protons 
and electrons by a solenoidal lens is observed. The radial profile of 
the focus is as expected for the measured divergences. Improved 
focusing due to a lens system that simultaneously compensates for 
radial divergence and beam energy spread has yet to be demon- 
strated. Long time scale conductivities of 0.5-1.0 x 10'° s—' are 
measured in beam ionized nitrogen plasmas. 


31853 (DOE/ER/54160—1-Vol.2, pp. 921-926) Focusing of in- 
tense lon beams with a plasme-filled solenoida! magnetic lens 
including self-fields. Oliver, B.V. (Cornell Univ., Ithaca, NY 
(United States)); Sudan, R.N. Maryland Univ., College Park, MD 
(United States). [1993]. Contract 63-4881. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 
The authors consider the potential of a solenoidal magnetic lens 
to transport and focus intense ion beams for the purpose of light 
ion driven ICF. They present results of numerical simulations of a 
short pulse, intense, Li** ion beam propagating through a single fo- 
cusing, plasmaz-filled, solenoidal magnetic lens. The beam evolution 
is treated self-consistently by including the effects of self- 
electromagnetic fields which arise because the plasma electrons 
and energetic beam ions have very dissimilar dynamics in the 
presence of the strong applied magnetic lens fields. By considering 
the beam ions as particles and the plasma electrons as an inertia- 
less fluid obeying a generalized Ohm's law, they derive equations 
for the evolution of the azimuthal magnetic field Bg and the 
poloidal flux function ~. The motion of background plasma ions 
has been neglected because beam pulse lengths and transit times 
are much shorter than the local Alfven transit time. The beam 
particle dynamics are then solved self-consistently with a 2-1/2 di- 
mensional, axisymmetric (8/88 = 0), hybrid PIC code. For specified 
beam and plasma parameters, the results are expressed in terms 
of the power/cm? delivered to the target as a function of time. At- 
tention is also paid to beam emittance growth. The authors study 
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the cases when the plasma conductivity and density are held con- 
stant and when the conductivity and density evolve according to 
beam induced ionization of a gas. 


31854 (DOE/ER/54160-1-Vol.2, pp. 945-950) lon beam 
transport in a preionized plasma channel. Slinker, S.P. (Naval 
Research Lab., Washington, DC (United States)); Hubbard, R.F.; 
Lampe, M.; Joyce, G.; Haber, |. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The authors discuss a collisionless mechanism for transporting 
an ion beam in a — state. The beam is injected into a low 
density gas (~ 10'*-10'© cm—) in which a partially ionized plasma 
channel, with a radius comics larger than that of the beam, has 
previously been formed, by a laser for example. The plasma elec- 
tron density exceeds the beam ion density. PIC simulations show 
that the space charge of the beam induces an inward radial flow of 
plasma electrons to neutralize the beam charge, as well as a large 
axial current of plasma electrons in the same direction as the 
beam current, in the region in front of the beam. The resulting net 
current |, actually exceeds the beam current |, near the front of 
the beam. The resulting pinch effect is much stronger than that ex- 
pected for self-pinched propagation in a higher gas density 
(resistive) regime where |, < |,. Even if the channel density is ini- 
tially underdense, the beam body will pinch, provided that the rate 
of plasma production from beam impact ionization of the neutral 
gas is sufficiently rapid. Analytic calculations support the simulation 
results. This scheme shows promise as a method for propagating 
heavy or light ion beams in a fusion target chamber. 


31855 (DOE/ER/54160—1-Vol.2, pp. 951-956) Steering algo- 
rithms for a heavy-ion recirculating accelerator. Sharp, W.M. 
(Lawrence Livermore National Lab., CA (United States)); Barnard, 
J.J.; Yu, S.S. Maryland Univ., College Park, MD (United States). 
[1993]. DOE Contract W-7405-ENG-48. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

For inertial-fusion applications, the beam in proposed recirculat- 
ing heavy-ion accelerators must complete fifty to one hundred laps 
around lattices that are between two and four kilometers in circum- 
ference. Frequent monitoring and correction of the beam-centroid 
position is essential to avoid unrealistic tolerances on dipole 
strengths and quadrupole alignment. Analytic and numerical 
estimates are made of the beam-centroid displacement, and algo- 
rithms for both time-dependent and time-independent beam 
steering are presented. An envelope-code simulation is used to 
demonstrate their effectiveness. 


31856 (DOE/ER/54160-1-Vol.2, pp. 957-962) Generation of 
ultra high pressure with light ion beams. Goel, B. (Kern- 
forschungszentrum Karlsruhe (Germany)); Vorobjev, O.Yu.; Ni, A.L. 
Maryland Univ., College Park, MD (United States). [1993]. (CONF- 
920515—Vol.2: 9. international conference on high power particle 
beams, Washington, DC (United States), 25-29 May 1992). In 
Beams 92: Proceedings: Volume 2, lon beams, electron beams, 
diagnostics. 713p. Order Number DE94014784. Source: OSTI; 
NTIS; INIS. 

Planar high pressure shock waves can be generated with intense 
light ion beams. In this paper the authors study the prospects of 
using the multilayered targets to generate ultra high pressures for 
conditions prevailing at KALIF. It is found that with the present 
beam parameters multilayered targets do not offer any substantial 
advantage. However with the HELIA pulse line multilayered targets 
can extend the investigation regime at KALIF towards higher pres- 
sures. Simulations with the present beam parameters reproduce 
high flyer velocities of 13 km/s measured for a 33 um Al target. 


31857 (DOE/ER/54160—1-Vol.2, pp. 969-975) Generation of 
extreme states in condensed matter by high power ion beams. 
Fortov, V.E. (High Energy Density Research Center, Moscow (Rus- 
sian Federation)); Skvortsov, V.A.; Kostin, V.V.; Vorobjev, O.Yu.; 
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Lomonosov, I.V.; Ni, A.L.; Hofmann, |.; Goel, B.P. Maryland Univ., 
College Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. 
international conference on high power particle beams, Washing- 
ton, DC (United States), 25-29 May 1992). In Beams 92: 
Proceedings: Volume 2, lon beams, electron beams, diagnostics. 
713p. Order Number DE94014784. Source: OSTI; NTIS; INIS. 

The results of 2-D computer simulation of high-power light and 
heavy ion beams targets interaction are presented. The extreme 
states and dynamics of shock-waves and high velocity jet formation 
are described. 


31858 (DOE/ER/54160—1-Vol.2, pp. 982-987) Charge fluctua- 
tions, energy straggling, and multiple scattering in intense ion 
beam-target interaction. Zinamon, Z. (Weizmann Institute of Sci- 
ence, Rehovot (israel)); Nardi, E. Maryland Univ., College Park, 
MD (United States). [1993]. (CONF-920515—Vol.2: 9. international 
conference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

In this work the authors study phenomena which lead to fluctua- 
tions in the processes of interaction of ion beams with targets of 
interest in ICF work. These phenomena are: Energy straggling, 
charge state fluctuations, and multiple scattering. The effects on 
the shape of the energy deposition profiles are discussed, bearing 
in mind the fact that the targets are plasmas. The effect of charge 
state fluctuations in the diagnostics of intense ion beams is also 
studied. 


31859 (DOE/ER/54160—1-Vol.2, pp. 988-994) Particle driven 
inertial fusion through cluster ion beam. Deutsch, C. (Universite 
Paris Xl, Orsay (France)); Tahir, N.A. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 2, lon beams, electron beams, diagnostics. 713p. Order 
Number DE94014784. Source: OSTI; NTIS; INIS. 

Cluster ion beam with energy in the several tens of keV/a.m.u. 
range are considered as a novel direct drive for a simple fusion 
pellet made of Deuterium + Tritium fuel surrounded by a Lithium 
pusher. The driven-pellet interaction is calculated through the 
hypothesis of maximum multifragmentation followed by highly cor- 
related ion debris motion. One thus gets enhanced stopping and 
ablation pressure in the hundreds Mbar range. An implosion is 
then completed in 5 nsec. 


31860 (DOE/ER/54160—1-Vol.2, pp. 995-1000) An analysis of 
cluster-driven inertial confinement fusion. Piera, M.; Martinez- 
Val, J.M.; Eliezer, S. Maryland Univ., College Park, MD (United 
States). ). [1993]. (CONF-920515—Vol.2: 9. international conference 
on high power particle beams, Washington, DC (United States), 
25-29 May 1992). In Beams 92: Proceedings: Volume 2, lon 
beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Clusters of molecules (with a weight of some thousands atomic 
units) can be used as drivers for Inertial Confinement Fusion (ICF). 
Most of the work carried out with cluster-induced fusion is however 
related to impact fusion, i.e., an approach where the clusters are 
made of deuterium-rich molecules in order to trigger fusions with 
the fusionable nuclei (D, tritium) of a target. In this paper, the au- 
thors present some energy balances to estimate the yield of impact 
fusion schemes, which do not follow the ICF idea. ICF schemes 
are also presented. In the former, two beams (or some pairs of 
beamlets) of fusionable material would collide in order to transform 
their kinetic energy into internal energy. In the latter, some beams 
of clusters (not necessarily made of fusionable nuclei) impinge on 
a spherical target in order to drive an implosion of the inner part of 
the target, where the fusionable fuel is located. After assessing the 
potentiality of impact fusion, some scenarios for cluster-driven ICF 
are discussed. Although the lack of experimental data does not al- 
low one to make accurate calculations, theoretical predictions point 
out that cluster-driven ICF must not be neglected as an alternative 
to laser-driven and ion-driven ICF. 





31861 (DOE/ER/54160—1-Vol.2, pp. 1001-1005) Small-scale 
targets for heavy-ion driven inertial confinement fusion experi- 
ments. Martinez-Val, J.M. (Madrid Polytechnic Univ. (Spain)); 
Velarde, G.; Velarde, P.; Piera, M.; Perlado, J.M.; Minguez, E.; 
Honrubia, J.J.; Aragones, J.M. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

Implosion regimes of small-scale targets directly driven by heavy 
ion beams are analyzed. Two main different performances are 
identified: The first one leading to high-density final states at mod- 
erate temperatures and short confinement times; the second one 
producing a hot spark limited to the very central zone of the fuel, 
the density and the optical thickness remaining very low. Transition 
between both regimes happens through stagnated compressed fu- 
els where the compression efficiency is very poor. 


31862 (DOE/ER/54160—1-Vol.2, pp. 1015-1020) New results 
on microsecond E-beam generation for plasma heating experi- 
ments. Deulin, Yu.l. (Budker Nuclear Physics Institute, Novosibirsk 
(Russian Federation)); Filippov, V.V.; Karyukin, A.V.; Lebedev, 
S.V.; Shcheglov, M.A.; Voropaev, S.G. Maryland Univ., College 
Park, MD (United States). [1993]. (CONF-920515—Vol.2: 9. interna- 
tional conference on high power particle beams, Washington, DC 
(United States), 25-29 May 1992). In Beams 92: Proceedings: Vol- 
ume 2, lon beams, electron beams, diagnostics. 713p. Order 
Number DE94014784. Source: OSTI; NTIS; INIS. 

New results on microsecond electron beam generation on the U- 
3 accelerator for plasma heating experiments at the GOL-3 device 
are presented. The electron beam is generated in the vacuum 
diode and the plasma filled diode and 20-fold focused in a mirror 
magnetic field. The energy spectrum of beam electrons was mea- 
sured by magnetic analyzer and the broadening of spectrum width 
was observed in the experiments on dense (n ~ 5x10'> cm—%) 


plasma heating. The annular structure of the beam in the begin- 
ning of pulse was detected and possible reasons are discussed. 
First results of experiments on beam generation in the plasma 
filled diode are presented. 


31863 (DOE/ER/54160—1-Vol.2, pp. 1027-1032) Foilless in- 
jection of REB into a dense plasma. Kandaurov, |.V. (Budker 
Institute of Nuclear Physics, Novosibirsk (Russian Federation)); 
Kruglyakov, E.P.; Meshkov, O.1. Maryland Univ., College Park, MD 
(United States). [1993]. (CONF-920515—Vol.2: 9. international con- 
ference on high power particle beams, Washington, DC (United 
States), 25-29 May 1992). In Beams 92: Proceedings: Volume 2, 
lon beams, electron beams, diagnostics. 713p. Order Number 
DE94014784. Source: OSTI; NTIS; INIS. 

The preliminary experiments on a foilless injection of high-current 
REB generated from magnetically-insulated diode into a dense 
plasma are discussed. It is shown that because of low scattering 
angle of the injected beam the strong Langmuir turbulence is ob- 
served even at plasma density 2-10’ cm-%. The REB-plasma 
interaction efficiency in the case of foilless injection is much higher 
than in the case when a vacuum diode with anode foil is used. The 
typical parameters of the REB are: U, ~ 0.6 MeV, j, ~ 1-10 kA/ 
cm?, t, ~ 100-200 ns. The scattering angle of the beam, estimated 
from indirect experiments is 4°-5°. The optimum choice of the foil- 
less diode geometry made it possible to inject the REB with a total 
current up to six times higher than the vacuum current for this 
diode geometry. 


31864 (DOE/ER/54178-4) Studies of longitudinal instability 
with an electron beam: Technical progress report, September 
1, 1993—-February 28, 1994. Maryland Univ., College Park, MD 
(United States). Lab. for Plasma Research. [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER54178. Order Number DE94018646. Source: OSTI; NTIS; 
GPO Dep. 

This progress report covers the research on the “Study of Longi- 
tudinal Instability with an Electron Beam” performed at the 
University of Maryland during the period from September 1, 1993 
to February 28, 1994 of the two-year grant sponsored by the De- 
partment of Energy, under Grant No. DEFG02-92ER54178. This 
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research is motivated by the issue of longitudinal instability in in- 
duction linacs as drivers for heavy ion inertial fusion. The Fusion 
Policy Advisory Committee (FPAC) in its final report to DOE 
(September 1990) identified longitudinal instability as a key physics 
problem that needs to be solved if an induction linac is to be devel- 
oped into a successful HIF driver. The FPAC report also stated that 
“in parallel” to the design and construction of ILSE “enhanced theo- 
retical and experimental efforts are required for an improved 
understanding of potentially serious longitudinal beam instability 
issues”. The experiment with electron beams in this area is a low- 
cost way to gain a thorough understanding of the instability and to 
test computer codes in collaboration with LBL, LLNL, and |. Haber 
at NRL. The last six months saw the transition of the research ac- 
tivities from phase 1 to phase 2. By the end of last September, the 
experiments on space-charge waves had been completed. This 
had fulfilled the first year’s goal of this two-year grant. Though the 
completion of the experiments was.one month later than that 
scheduled and the data analysis still continues up to now, the au- 
thors have done much more than was originally proposed. 


31865 (DOE/ER/54221-1) lon rings for magnetic fusion: 
Technical progress report, August 1, 1993—June 1, 1994. Su- 
dan, R.N. Cornell Univ., Ithaca, NY (United States). Lab. of Plasma 
Studies. [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-93ER54221. Order Number 
DE94017606. Source: OSTI; NTIS; INIS; GPO Dep. 

In Our Proposal “lon Rings for Magnetic Fusion” of January 6, 
1993, Stage | of our Proposed Program plan (the 12 months) con- 
sisted of the following tasks: Experiments on the existing ion ring 
experimental system IREX to test a new magnetically-controlied 
anode plasma source (MAP) for the ion beam diode injector; 
numerical simulations of ion ring formation to optimize design pa- 
rameters for the field reversed ion ring experiment (FIREX) to be 
built and operated in Stage Il; and designing the power supply for 
the FIREX injector and the magnetic field system using results for 
A and B. During the past 7 1/2 months our work has progressed 
according to the above plan. in addition to testing the MAP diode 
on IREX we have tested the EMFAPS (evaporating metal film an- 
ode plasma source) anode on the Sandia National Laboratories 
funded LION pulsed power generator. As a result of these experi- 
ments, described this paper, we have arrived at the conclusion that 
EMFAPS anode for the ion at present because the MAP diode 
beam diode injector is our preferred choice for is still in an early 
stage of development. 


31866 (DOE/ER/54222-1) HSX progress report. Wisconsin 
Univ., Madison, WI (United States). 1 May 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
93ER54222. Order Number DE94018657. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Brief statements on the progress of the design and construction 
of the HSX experiment are reported. Topics covered include the 
modular and auxiliary coil systems, the coil support structure, vac- 
uum vessel, the ECH system, the magnet power supply and site. 
The proposed budget for Year 2 (August 1, 1994 through July 31, 
1995) is presented. The effects of a flat funding profile (based on 
Year 2 budget level of $1137K) on out-years and the HSX project 
schedule are discussed. The stretching out of the program to ac- 
commodate the reduced funding profile should result in only a 
slight delay in HSX operations. 


31867 (GA-A-21702) Helium exhaust studies in the Dill-D 
tokamak. Wade, M.R. (Oak Ridge National Lab., TN (United 
States)); Hogan, J.T.; Hillis, D.L.; Maingi, R.; Finkenthal, D.F.; 
Mahdavi, M.A.; West, W.P.; Brooks, N.H.; Burrell, K.H.; Groebner, 
R.J. General Atomics, San Diego, CA (United States); Oak Ridge 
National Lab., TN (United States). Jul 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ; AC05-840R21400. (CONF-940580—15: 11. in- 
ternational conference on plasma surface interactions in controlled 
fusion devices, Mito (Japan), 23-27 May 1994). Order Number 
DE94016682. Source: OSTI; NTIS; INIS; GPO Dep. 

Significant exhaust of thermal helium in a diverted, H-mode deu- 
terium plasma has been demonstrated for the first time on the 
Dill-D tokamak using an in-vessel cryopump conditioned with an 
argon frost. The helium, introduced via gas puffing, is observed to 
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reach the plasma core and then is readily removed from the 
plasma with a time constant of ~8-15 energy confinement times. 
Detailed analysis of the helium profile evolution indicates that the 
exhaust rate is limited by the exhaust efficiency of the pump (~5%) 
and not by the intrinsic helium transport properties of the plasma. 
Additional studies focusing on the recycling properties of helium 
relative to deuterium in the divertor region indicate some depen- 
dence of the helium concentration in the divertor pumping plenum 
on the divertor outer strike-point (OSP) position in Ohmic dis- 
charges. However, the helium concentration in the plenum appears 
to have little dependence on OSP position in beam-heated, ELM- 
ing H-mode discharges. 


31868 (GA-A-21706) Divertor heat and particle control ex- 
periments on the DII-D tokamak. Mahdavi, M.A (General 
Atomics, San Diego, CA (United States)); Baker, D.R.; Allen, S.L. 
General Atomics, San Diego, CA (United States); Lawrence Liver- 
more National Lab., CA (United States); Oak Ridge National Lab., 
TN (United States); Sandia National Labs., Albuquerque, NM 
(United States); California Univ., Los Angeles, CA (United States). 
May 1994. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-89ER51114 ; W-7405-ENG-48 ; 
AC05-840R21400 AC04-76DP00789 FG03-89ER51121. 
(CONF-940580—14: 11. international conference on plasma surface 
interactions in controlled fusion devices, Mito (Japan), 23-27 May 
1994). Order Number DE94017518. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In this paper we present a summary of recent DIll-D divertor 
physics activity and plans for future divertor upgrades. During the 
past year, Dilil-D experimental effort was focused on areas of ac- 
tive heat and particle control and divertor target erosion studies. 
Using the Dill-D Advanced Divertor system we have succeeded for 
the first time to contro] the plasma density and demonstrate helium 
exhaust in H-mode piasmas. Divertor heat flux control by means of 
D2 gas puffing and impurity injection were studied separately and 
in, both cases up to a factor of five reduction of the divertor peak 
heat flux was observed. Using the DIMES sample transfer system 
we have obtained erosion data on various material samples in well 
diagnosed plasmas and compared the results with predictions of 
numerical models. 


31869 (GA-A-21714) Development of a radiative divertor 
for DIlIl-D. Allen, S.L. (Lawrence Livermore National Lab., CA 
(United States)); Brooks, N.H.; Campbell, R.B. General Atomics, 
San Diego, CA (United States); Oak Ridge National Lab., TN 
(United States); Lawrence Livermore National Lab., CA (United 
States); Sandia National Labs., Albuquerque, NM (United States); 
EG and G idaho, Inc., Idaho Falls, ID (United States). Jul 1994. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114 ; AC05-840R21400 ; W-7405-ENG-48 
; AC04-76DP00789 ; AC0O7-761D01570. (CONF-940580-11: 11. in- 
ternational conference on plasma surface interactions in controlled 
fusion devices, Mito (Japan), 23-27 May 1994). Order Number 
DE94016522. Source: OSTI; NTIS; INIS; GPO Dep. 

We have used experiments and modeling to develop a new ra- 
diative divertor configuration for DIll-D. Gas puffing experiments 
with the existing open divertor have shown the creation of a local- 
ized (~10 cm diameter) radiation zone which results in substantial 
reduction (3-10) in the divertor heat flux while 5 remains ~2 
times ITER-89P scaling. However, ne increases with D2 puffing, 
and Z.4 increases with neon puffing. Divertor structures are re- 
quired to minimize the effects on the core plasma. The UEDGE 
fluid code, benchmarked with DIll-D data, and the DEGAS neutrals 
transport code are used to estimate the effectiveness of divertor 
configurations; slots reduce the core ionization more than baffles. 
The overall divertor shape is set by confinement studies which 
indicate that high triangularity (6 ~0.8) is important for high r- VH- 
modes. Results from engineering feasibility studies, including 
diagnostic access, will be presented. 


31870 


(GA-A-21736) Toward a design for the ITER plasma 
shape and stability control system. Humphreys, D.A. (General 
Atomics, San Diego, CA (United States)); Leuer, J.A.; Kellman, 
A.G.; Haney, S.W.; Buimer, R.H.; Pearlstein, L.D.; Portone, A. 
General Atomics, San Diego, CA (United States); Lawrence Liver- 
more National Lab., CA (United States). Jul 1994. 9p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114 ; W-7405-ENG-48. (CONF-940630-40: 11. topical 
meeting on the technology of fusion energy, New Orleans, LA 
(United States), 19-24 Jun 1994). Order Number DE94017516. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A design strategy for an integrated shaping and stability control 
algorithm for ITER is described. This strategy exploits the natural 
multivariable nature of the system so that all poloidal field coils are 
used to simultaneously control all regulated plasma shape and po- 
sition parameters. A nonrigid, flux-conserving linearized plasma 
response model is derived using a variational procedure analogous 
to the ideal MHD Extended Energy Principle. Initial results are pre- 
sented for the non-rigid plasma response model approach applied 
to an example DIll-D equilibrium. For this example, the nonrigid 
model is found to yield a higher passive growth rate than a rigid 
current-conserving plasma response model. Multivariable robust 
controller design methods are discussed and shown to be appropri- 
ate for the ITER shape control problem. 


31871 (GA-A-21743) Recent DIIl-D results. Petersen, P.I. 
General Atomics, San Diego, CA (United States); Lawrence Liver- 
more National Lab., CA (United States); Oak Ridge National Lab., 
TN (United States). Jul 1994. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-89ER51114 
W-7405-ENG-48 ; AC05-840R21400. (CONF-940630-38: 11. topi- 
cal meeting on the technology of fusion energy, New Orleans, LA 
(United States), 19-24 Jun 1994). Order Number DE94017519. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Dill-D Team. 

This paper summarizes the recent DIII-D experimental results 
and the development of the relevant hardware systems. The DIII-D 
program focuses on divertor solutions for next generation tokamaks 
such as International Thermo-nuclear Experimental Reactor (ITER) 
and Tokamak Physics Experiment (TPX), and on developing con- 
figurations with enhanced confinement and stability properties that 
will lead to a more compact and economical fusion reactor. The 
Dill-D program carries out this research in an integrated fashion. 


31872 (GA-A-21761) Plasma shape experiments for an op- 
timized tokamak. Hyatt, A.W. (General Atomics, San Diego, CA 
(United States)); Osborne, T.H.; Lazarus, E.A. General Atomics, 
San Diego, CA (United States); Oak Ridge National Lab., TN 
(United States). Jul 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114 ; ACO05- 
840R21400. (CONF-940635-—11: European conference on 
controlled fusion and plasma physics, Marseilles (France), 26 Jun - 
1 jul 1994). Order Number DE94017508. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this paper we present results from recent experiments at 
Dill-D which measured the plasma stability and confinement perfor- 
mance product, 67_e, in one previously studied and three new 
plasma shapes. One important goal of these experiments was to 
identify performance vs shape trends which would identify a shape 
compatible with both high performance and the planned effort to 
decrease the power flux to the divertor floor using a closed “slot” 
divertor geometry. power flux to the divertor floor using a closed 
“slot” divertor geometry. The closed divertor hardware must be de- 
signed for a reduced set of plasma shapes, so care must be taken 
to choose the shape that optimizes 67_ and divertor performance. 
The four shapes studied form a matrix of moderate and high elon- 
gations (x = 1.8 and 2.1) and low and high triangularities (6 > 0.3 
and 0.9). All configurations were double-null diverted (DND), held 
fixed during a shot, with neutral beam heating. The shapes span a 
range of X-point locations compatible with the envisioned closed 
divertor. We find that from shape to shape, a shot's transient nor- 
malized performance, ByH, where By = G/(IP)/aBy and H = 7¢/ 
Te lTER—89P increases strongly with triangularity, but depends only 
weakly on elongation. However, the normalized performance during 
quasi stationary ELMing H-mode, to which these discharges even- 
tually relax, is insensitive to both triangularity and elongation. The 
moderate elongation, high triangularity DND shape is shown to be 
near optimum for future studies on DIII-D. 


31873 (INIS-BR-3359, pp. 56-60) Study of primary elec- 
trons magnetic containment in a 5 cm diameter ion source. 
Sandonato, G.M. (Instituto Nacional de Pesquisas Espaciais, Sao 





Jose dos Campos, SP (Brazil). Lab. Associado de Plasma); 
Montes, A. Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil). 
1993. 378p. (CONF-9310345-: 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra Negra 
(Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian Meet- 
ing on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Theoretical investigation of permanent magnets arrangements for 
optimization of the primary electron magnetic containment in 
discharge chambers with 5 cm diameter and 10 cm length is per- 
formed. Such study is necessary due to the small volume of the 
discharge chamber which prevents long ionization life for the pri- 
mary electrons by collecting them quickly in the walls, reducing the 
ion source efficiency. The type and localization of the cathode in 
the discharge chamber also plays an important role on the mean 
containment time of the primary electrons and these constraints will 
also considered in the theoretical modelling of the magnetic con- 
tainment. (author). 


31874 (INIS-BR-3359, pp. 99-103) Quiescent piasma ma- 
chine for plasma investigation. Ferreira, J.L. (Brasilia Univ., DF 
(Brazil). Dept. de Fisica); Campos, E.D.; Prado, F.; Alves, M.V.; 
Karfidov, D.M. Sociedade Brasileira de Fisica, Sao Paulo, SP 
(Brazil). 1993. 378p. (CONF-9310345-: 2. Brazilian Meeting on 
Plasma Physics; 4. Brazilian Plasma Astrophysics Workshop, Serra 
Negra (Brazil), 27-29 Oct 1993). In Proceedings of the 2. Brazilian 
Meeting on Plasma Physics; 4. Brazilian Plasma Astrophysics 
Workshop. Order Number DE94634466. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A large volume quiescent plasma device is being developed at 
INPE to study Langmuir waves and turbulence generated by elec- 
tron beams (E, < 500 e V) interacting with plasma. This new 
quiescent plasma machine was designed to allow the performance 
of several experiments specially those related with laboratory 
space plasma simulation experiments. Current-driven instabilities 


and related phenomena such as double-layers along magnetic field 
lines are some of the many experiments planned for this machine. 
(author). 


31875 (INIS-BR-3359, pp. 189-192) The application of 
semi-empirical model for FRC formation in the TC-i UNICAMP. 
Aramaki, E.A. (UNESP, Guaratingueta, SP (Brazil). Faculdade de 
Engenharia); Machida, M.; Honda, R.Y.; Berni, L.A. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345—: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

A more recent semi-empirical model description is used to pre- 
dict the equilibrium parameters of the field reserved configuration 
(FRC) in the TC-| device). This machine is a medium size 6- 
Pinch’) in field reserved configuration operating with hydrogen gas 
at 3 m Torr filling pressure. (author). 


31876 (INIS-BR-3359, pp. 197-200) Nonlinear wave interac- 
tions on the plasma edge turbulence of TBR-1 tokamak. 
Brasilio, Z.A. (Sao Paulo Univ., SP (Brazil). inst. de Fisica); Heller, 
M.V.A.P.; Caldas, |.L.; Castro, R.M.; Silva, R.P. da. Sociedade 
Brasileira de Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF- 
9310345—-: 2. Brazilian Meeting on Plasma Physics; 4. Brazilian 
Plasma Astrophysics Workshop, Serra Negra (Brazil), 27-29 Oct 
1993). In Proceedings of the 2. Brazilian Meeting on Plasma 
Physics; 4. Brazilian Plasma Astrophysics Workshop. Order Num- 
ber DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

The bi spectral analysis technique, a powerful tool in describing 
the quadratical wave interactions in turbulent media, such as the 
plasma is presented. As an application this technique is used in 
the study of potential fluctuations measured at the edge of the 
plasma in the Tokamak TBR-1. (author). 


31877 (INIS-BR-3359, pp. 291-294) Ergodic magnetic lim- 
Her design for tokamaks. Silva, E.C. da (Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica); Caldas, |I.L. Sociedade Brasileira de 
Fisica, Sao Paulo, SP (Brazil). 1993. 378p. (CONF-9310345-: 2. 
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Brazilian Meeting on Plasma Physics; 4. Brazilian Plasma Astro- 
physics Workshop, Serra Negra (Brazil), 27-29 Oct 1993). In 
Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop. Order Number 
DE94634466. Source: OSTI; NTIS (US Sales Only); INIS. 

A procedure to design the ergodic magnetic limiter (EML) for 
tokamaks is reported. This procedure, based on a previous work 
by Boozer, was partially used to design the EML for the TEXT- 
Upgrade. As an application, numerical simulations of a proposed 
EML for the small TBR-1 tokamak are presented. (L.C.J.A.). 


31878 (INIS-mf—13961, [pp. 5]) Results and update on the 
TdeV facility. Le Clair, G. (Centre Canadien de Fusion Magne- 
tique, Varennes, PQ (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1992. 762p. (CONF-9206428-: 32. Annual 
conference of the Canadian Nuclear Association, Saint John 
(Canada), 7-10 Jun 1992). In Proceedings of the 13. annual con- 
ference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

It is the purpose of Tokamak de Varennes (TdeV) to contribute 
significantly to a certain number of selected areas in Tokamak 
physics, and thereby enable the Centre canadien de fusion magne- 
tique to participate in international fusion research. TdeV is a 
device of modest size operating at 1.5 Tesla. In divertor mode with 
a = 0.27 m and R = 0.87 m, the plasma current attains 300 KA. In 
ohmic operation, the device is capable of electron densities of 
about 6.10'° m-* and electron temperatures of 1 keV. A major 
feature of the device is its capacity for long pulse operation using 
lower hybrid current drive. This feature will be used to particular 
advantage in long pulse studies of recycling, impurity accumulation, 
and material erosion and shock. The double-null three-coil divertor 
system is a major tool opening the path to a number of edge 
plasma and impurity control and accumulation studies. The divertor 
plates are also electrically insulated and equipped with current 
feeds, and can therefore be used for biasing, vertical current injec- 
tion, and helicity injection experiments. The addition of a lower 
hybrid current drive system in 1993 was planned to enhance the 
capacity of the device. A complete set of diagnostics for detailed 
profile measurements of the central plasma, as well as impurity 
and edge plasma measurements, are either operational, or will be 
added in the future. 


31879 (INIS-mf—13961, [pp. 17]) Development of a pressure 
swing adsorption process for recovery of tritium from solid 
ceramic breeder helium purge gas of a fusion reactor. Fong, C. 
(Ontario Hydro, Toronto, ON (Canada)); Sood, S.K.; Ruthven, 
D.M.; Kveton, O.K. Canadian Nuclear Society, Toronto, ON 
(Canada). 1992. 762p. (CONF-9206428—: 32. Annual conference 
of the Canadian Nuclear Association, Saint John (Canada), 7-10 
Jun 1992). In Proceedings of the 13. annual conference of the 
Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new PSA (Pressure Swing Adsorption) process for recovering 
hydrogen isotopes from the helium purge of a fusion reactor 
breeder blanket has recently been developed by Ontario Hydro. 
The PSA process is based on using a molecular sieve (5A) at 77 
K, with pressure cycling from about 1.1 MPa during the adsorption 
cycle, to a rough vacuum (~ 0.2 kPa) during regeneration. Labora- 
tory studies on a small scale PSA column were carried out at the 
University of New Brunswick. The results of these studies confirm 
that PSA is a feasible process for ITER, and highly pure (> 90%) 
hydrogen isotopes can be obtained from the ITER blanket contain- 
ing only 0.1% total hydrogen isotopes in helium. The preliminary 
design of a PSA pilot plant on a scale of 1/40 of the ITER (about 3 
g T/day) has been developed by Ontario Hydro on behalf of the 
Canadian Fusion Fuels Technology Project. The laboratory test re- 
sults and the preliminary PSA plant design are presented in this 
paper. 6 refs., 6 figs., 4 tabs. 


31880 (INIS-mf-13961, [pp. 8]) 300 km/s plasma accelerator 
for fuelling. Raman, R. (Canadian Fusion Fuels Technology 
Project, Mississauga, ON (Canada)); Gierszewski, P.; Thomas, J.; 
Hwang, D.Q.; Conway, G.D.; Hirose, A.; Martin, F. Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 762p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
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of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Compact Toroid Fueller (CTF), at the University of 
Saskatchewan, will inject high-speed dense Spheromak plasmoids 
into the STOR-M tokamak and the Tokamak de Varennes (TdeV) to 
examine the feasibility of this approach as a fueller for future toka- 
mak reactors. Compact Toroid (CT) formation and acceleration at 
the RACE device at the Lawrence Livermore National Laboratory 
has shown that CT-plasmoid velocities sufficient for centre fuelling 
fusion reactors can be achieved by magnetized coaxial accelera- 
tors. The CTF injector will test theories on CT-tokamak interaction 
and fuelling by the injection of CT-plasmoids into the STOR-M and 
TdeV tokamaks. Among the questions to be addressed, are the 
repetition-rate requirements for future injectors, the bootstrap cur- 
rent enhancement factor, CT fuel confinement times, impurity 
effects, plasma heating, injector electrical efficiency, and gas load 
to the tokamak following CT injection. 15 refs., 2 figs., 2 tabs. 


31881 (INIS-mf—13961, [pp. 6]) Highlights of Canadian ac- 
tivities in fusion safety. Vivian, G.A. (Canadian Fusion Fuels 
Technology Project, Mississauga, ON (Canada)); Natalizio, A.; 
Wright, M.A. Canadian Nuclear Society, Toronto, ON (Canada). 
1992. 762p. (CONF-9206428—: 32. Annual conference of the 
Canadian Nuclear Association, Saint John (Canada), 7-10 Jun 
1992). In Proceedings of the 13. annual conference of the Cana- 
dian Nuclear Society. V. 2. Order Number DE94635127. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Canadian Fusion Fuel Technology Project is intended to 
maintain a Canadian presence in international fusion projects, and 
to support tritium safety research and development that is of bene- 
fit to both the fission and fusion industries. The work includes: 
dosimetry, environmental tritium monitoring, monitors and sam- 
pling, component decontamination, storage beds, air detritiation 
systems, sorption. 8 refs. 


31882 (INIS-mf-13966) ITER EDA Newsletter. V. 3, no. 5. 
No corporate text available. May 1994. 6p. Order Number 
DE94634484. Source: OSTI; NTIS (US Sales Only); INIS. 

This ITER EDA (Engineering Design Activities) Newsletter issue 
contains a report on the fifth meeting of the ITER Technical Advi- 
sory Committee (TAC-5), held in Garching, Germany, April 11-13, 
1994, as well as a report on the Technical Meeting and Workshop 
on ITER Divertor Physics Design, held in Garching, Germany, 
February 21-25, 1994. 


31883 (IPP-4/263) Calculation of the self-consistent cur- 
rent distribution and coupling of an RF antenna array. Ballico, 
M.; Puri, S. Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many). Oct 1993. 76p. Order Number DE94798521. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A self-consistent calculation of the antenna current distribution 
and fields in an axisymmetric cylindrical geometry for the ICRH 
antenna-plasma coupling problem is presented. Several features 
distinguish this calculation from other codes presently available. 1. 
Variational form: The formulation of the self consistent antenna 
current problem in a variational form allows good convergence and 
stability of the algorithm. 2. Multiple straps: Allows modelling of (a) 
the current distribution across the width of the strap (by dividing it 
up into sub straps) (b) side limiters and septum (c) antenna cross- 
coupling. 3. Analytic calculation of the antenna field and calculation 
of the antenna self-consistent current distribution, (given the sur- 
face impedance matrix) gives rapid calculation. 4. Framed for 
parallel computation on several different parallel architectures (as 
well as serial) gives a large speed improvement to the user. Re- 
sults are presented for both Alfven wave heating and current drive 
antenna arrays, showing the optimal coupling to be achieved for 
toroidal mode numbers 8<n<10 for typical ASDEX upgrade 
plasmas. Simulations of the ASDEX upgrade antenna show the im- 
portance of the current distribution across the antenna and of 
image currents flowing in the side limiters, and an analysis of a 
proposed asymmetric ITER antenna is presented. (orig.) 


31884 


(IPP-4/264) The W7-AS data acquisition and auto- 
matic antenna matching system. Ballico, M. Max-Planck-institut 
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fuer Plasmaphysik, Garching (Germany). Oct 1993. 45p. Order 
Number DE94798522. Source: OSTI; NTIS (US Sales Only); INIS. 

An automatic system for measuring the complex antenna 
impedance and calculating the optimal tuning stub positions for the 
ICRH antennas on W7AS is presented. (orig.) 


31885 (IPP-IiI/193) Fluctuations of the electron tempera- 
ture measured by intensity interferometry on the W7-AS 
stellarator. Sattler, S. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany); Duesseldorf Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Dec 1998. 184p. (In German). 
Order Number DE94798326. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Fluctuations of the electron temperature can cause a significant 
amount of the anomalous electron heat conductivity observed on 
fusion plasmas, even with relative amplitudes below one per cent. 
None of the standard diagnostics utilized for measuring the elec- 
tron temperature in the confinement region of fusion plasmas is 
provided with sufficient spatial and temporal resolution and the 
sensitivity for small fluctuation amplitudes. In this work a new diag- 
nostic for the measurement of electron temperature fluctuations in 
the confinement region of fusion plasmas was developed, built up, 
tested and successfully applied on the W7-AS Stellarator. Trans- 
port relevant fluctuations of the electron temperature can in 
principle be measured by radiometry of the electron cyclotron emis- 
sion (ECE), but they might be buried completely in natural 
fluctuations of the ECE due to the thermal nature of this radiation. 
Fluctuations with relative amplitudes below one per cent can be 
measured with a temporal resolution in the uws-range and a spatial 
resolution of a few cm only with the help of correlation techniques. 
The intensity interferometry method, developed for radio astron- 
omy, was applied here: two independent but identical radiometers 
are viewing the same emitting volume along crossed lines of sight. 
If the angle between the sightlines is chosen above a limiting value, 
which is determined by the spatial coherence properties of thermal 
radiation, the thermal noise is uncorrelated while the temperature 
fluctuations remain correlated. With the help of this technique rela- 
tive amplitudes below 0.1% are accessible to measurement. (orig.) 


31886 (LA-UR-94-2517) The effect of neutron energy on 
defect production in alumina. Lee, M.B.; Farnum, E.H. Los 
Alamos National Lab., NM (United States). [1994]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940731-1: 2. international conference on 
computer simulation of radiation effects, Santa Barbara, CA (United 
States), 24-29 Jul 1994). Order Number DE94016166. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In a deuterium-tritium fusion reactor, neutrons are produced at 
an energy of about 14 MeV. When these neutrons and other lower 
energy neutrons from (n,xn) reactions travel through insulating ma- 
terials in the reactor, displacement damage will occur as they 
interact with atoms in the insulating material. Using the Monte 
Carlo Code TRIM (Transport lons in Matter), calculations using Al 
and O ions at energies that simulate expected recoil energy levels 
in alumina (Al2O3) were performed. This study focuses on recoil 
energy ranging from 100 eV to 10 MeV. In addition, recoil energy 
spectra for aluminum and oxygen were calculated for 1 MeV and 
14 MeV neutrons using the computer code, SPECTER. Combining 
the TRIM and SPECTER calculations, it was possible to determine 
the number of aluminum and oxygen vacancies created in alumina 
resulting from a specific neutron energy. 


31887 (LA-UR-94-2595) Cryogenic targets for inertial con- 
finement fusion. Hoffer, J.K. Los Alamos National Lab., NM 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9408127-1: 45. Scottish Universities summer school in physics, 
Fife (United Kingdom), 7-20 Aug 1994). Order Number 
DE94016200. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: Do we really need cryogenic targets; 
cryogenic fuel layer specifications; and fuel layer techniques. 


31888 (LA-UR-94-2684) Hydrodynamic instabilities in iner- 
tial fusion. Hoffman, N.M. Los Alamos National Lab., NM (United 
States). [1994]. 20p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-36. (CONF-9408127- 
2: 45. Scottish Universities summer school in physics, Fife (United 
Kingdom), 7-20 Aug 1994). Order Number DE94018079. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses topics on hydrodynamics instabilities in in- 
ertial confinement: linear analysis of Rayleigh-Taylor instability; 
ablation-surface instability; bubble rise in late-stage Rayleigh-Taylor 
instability; and saturation and multimode interactions in 
intermediate-stage Rayleigh-Taylor instability. 


31889 (SAND—93-3803C) VUV spectroscopic observations 
on the SABRE applied-B ion diode. Filuk, A.B.; Nash, T.J.; 
Noack, D.D. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940634— 
16: 10. international conference on high power particle beams, 
San Diego, CA (United States), 20-24 Jun 1994). Order Number 
DE94017346. Source: OSTI; NTIS; INIS; GPO Dep. 

We are using VUV spectroscopy to study the ion source region 
on the SABRE applied-B extraction ion diode. The VUV diagnostic 
views the anode-cathode gap perpendicular to the ion acceleration 
direction, and images a region 0-1 mm from the anode onto the 
entrance slit of a | m normal-incidence spectrometer. Time resolu- 
tion is obtained by gating multiple striplines of a Cul- or MgF2 
-coated micro-channel plate intensifier. We report on results with a 
passive proton/carbon ion source. Lines of carbon and oxygen are 
observed over 900-1600 A. The optical depths of most of the lines 
are less than or of order 1. Unfolding the Doppler broadening of the 
ion lines in the source plasma, we calculate the contribution of the 
source to the accelerated C IV ion micro-divergence as 4 mrad at 
peak power. Collisional-radiative modeling of oxygen line intensities 
provides the source plasma average electron density of 7x10'® 
cm~* and temperature of 10 eV Measurements are planned with a 
lithium ion source and with VUV absorption spectroscopy. 


31890 (SAND—93-3837C) Charged particle dynamics in the 
acceleration gap of the PBFA Il ion diode. Bailey, J.E. (and oth- 
ers); Carlson, A.L.; Filuk, A.B. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940634-—15: 10. international conference on high power 
particle beams, San Diego, CA (United States), 20-24 Jun 1994). 
Order Number DE94017347. Source: OSTI; NTIS; INIS; GPO Dep. 

We are improving the understanding of pulsed-power-driven ion 
diodes using measurements of the charged particle distributions in 
the diode anode-cathode (AK) gap. We measure the time - and 
space-resolved electric field in the AK gap using Stark-shifted Li | 
2s-2p emission. The ion density in the gap is determined from the 
electric field profile and the ion current density. The electron den- 
sity is inferred by subtracting the net charge density, obtained from 
the derivative of the electric field profile, from the ion density. The 
measured electric field and charged particle distributions are com- 
pared with results from QUICKSILVER, a 3D_particle-in-cell 
computer code. The comparison validates the fundamental concept 
of electron build-up in the AK gap. However, the PBFA II diode ex- 
hibits considerably richer physics than presently contained in the 
simulation, suggesting improvements both to the experiments and 
to our understanding of ion diode physics. 


31891 (SAND-94-0385C) Shot-to-shot comparison of the 
first Li-tbeam driven hohiraum experiments. Derzon, M-S.; 
Rochau, G.E.; Chandler, G.A.; Moats, A.R.; Leeper, R.J. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940552-17: 10. topical confer- 
ence on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). Order Number DE94016558. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Shot-to-shot comparison of the first Li-beam hohliraum experi- 
ments on PBFA Il provides an opportunity to measure and 
determine the factors that the affect on-axis reproducibility of the Li 
ion beam. Both inner shell and thermal x-ray emission are used to 
estimate the relative beam power on target from shot to shot. The 
M- and L-shell Au x-ray yield measurements were made with an 
array of 11 filtered PIN detectors, and the thermal emission mea- 
surements were made with an array of three filtered bolometers. 
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The analysis shows that the beam intensity on target varied by 
more than a factor of ten during the shot series. By correlating the 
results of the beam on target with other diagnostics and events, we 
have identified some potential causes for these variations. A slight 
difference in top-to-bottom timing appears critical in affecting rela- 
tive peak power on target. 


31892 (SAND-94-1769C) ALT-Il armor tile design for up- 
graded TEXTOR operation. Newberry, B.L. (Univ. of Michigan, 
Ann Arbor, MI (United States)); McGrath, R.T.; Watson, R.D.; 
Kohihaas, W.; Finken, K.H.; Noda, N. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940664—21: ISFNT-3: 3rd international symposium on fu- 
sion nuclear technology, Los Angeles, CA (United States), 27 Jun - 
1 jul 1994). Order Number DE94015749. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The upgrade of the TEXTOR tokamak at KFA Juelich was re- 
cently completed. This upgrade extended the TEXTOR pulse 
length from 5 seconds to 10 seconds. The auxiliary heating was in- 
creased to a total of 8.0 MW through a combination of neutral 
beam injection and radio frequency heating. Originally, the inertially 
cooled armor tiles of the full toroidal belt Advanced Limiter Test — |! 
(ALT-II) were designed for a 5-second operation with total heating 
of 6.0 MW. The upgrade of TEXTOR will increase the energy de- 
posited per pulse onto the ALT-Il by about 300%. Consequently, 
the graphite armor tiles for the ALT-Ii had to be redesigned to 
avoid excessively high graphite armor surface temperatures that 
would lead to unacceptable contamination of the plasma. This re- 
design took the form of two major changes in the ALT-II armor tile 
geometry. The first design change was an increase of the armor 
tile thermal mass, primarily by increasing the radial thickness of 
each tile from 17 mm to 20 mm. This increase in the radial tile di- 
mension reduces the overall pumping efficiency of the ALT-II pump 
limiter by about 30%. The reduction in exhaust efficiency is unfortu- 
nate, but could be avoided only by active cooling of the ALT-II 
armor tiles. The active cooling option was too complicated and ex- 
pensive to be considered at this time. The second design change 
involved redefining the plasma facing surface of each armor tile in 
order to fully utilize the entire surface area. The incident charged 
particle heat flux was distributed uniformly over the armor tile 
surfaces by carefully matching the radial, poloidal and toroidal cur- 
vature of each tile to the plasma flow in the TEXTOR boundary 
layer. This geometry redefinition complicates the manufacturing of 
the armor tiles, but results in significant thermal performance gains. 
In addition to these geometry upgrades, several material options 
were analyzed and evaluated. 


31893 (UCRL-53868-93, pp. 1.11-1.16) Development of 
millimeter-wave sources and components for the heating of 
fusion plasmas. Shang, C.C. (Varian Associates, Palo Alto, CA 
(United States)); Felch, K.; Schumacher, R.V.; Nickel, H.U.; 
Thumm, M.; Urbanus, W.A.; Tulupov, A.V.; Caplan, M.; Kamin, 
G.W.; Swatloski, T.L. Lawrence Livermore National Lab., CA 
(United States). May 1994. In Engineering research, development 
and technology: Thrust area report, FY93. 232p. Order Number 
DE94014210. Source: OSTI; NTIS; INIS. 

The authors are examining high-average-power, millimeter-wave 
(mm-wave) sources and components as part of an ongoing tech- 
nology collaboration between Lawrence Livermore National 
Laboratory and U.S. industry. They have modeled a number of cor- 
rugated and distributed mm-wave windows as well as auxiliary 
gyrotron components for high-average-power application. They also 
examined a new, multi-megawatt, free electron maser concept us- 
ing a DC accelerator system with depressed collector, based on 
the 1-MW device now being built in the Netherlands. The authors’ 
work looks at an extrapolation of the Dutch design to output mi- 
crowave power of over 4 MW. 


31894 (UCRL-ID—117344) National Ignition Facility: Exper! 
mental plan. Lawrence Livermore National Lab., CA (United 
States). May 1994. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94016542. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the Conceptual Design Report (CDR) for the National 
Ignition Facility (NIF), scientists from Lawrence Livermore National 
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Laboratory (LLNL), Los Alamos National Laboratory (LANL), San- 
dia National Laboratory (SNL), the University of Rochester's 
Laboratory for Laser Energetics (UR/LLE), and EG&G formed an 
NIF Target Diagnostics Working Group. The purpose of the Target 
Diagnostics Working Group is to prepare conceptual designs of tar- 
get diagnostics for inclusion in the facility CDR and to determine 
how these specifications impact the CDR. To accomplish this, a 
subgroup has directed its efforts at constructing an approximate 
experimental pian for the ignition campaign of the NIF CDR. The 
results of this effort are contained in this document, the Experimen- 
tal Plan for achieving fusion ignition in the NIF. This group initially 
concentrated on the flow-down requirements of the experimental 
campaign leading to ignition, which will dominate the initial efforts 
of the NIF. It is envisaged, however, that before ignition, there will 
be parallel campaigns supporting weapons physics, weapons ef- 
fects, and other research. This plan was developed by analyzing 
the sequence of activities required to finally fire the laser at the 
level of power and precision necessary to achieve the conditions of 
an ignition hohiraum target, and to then use our experience in acti- 
vating and running Nova experiments to estimate the rate of 
completing these activities. 


31895 (UCRL-ID-118202) Radiation and EMI effects in the 
NIF environment. Stathis, P. Lawrence Livermore National Lab., 
CA (United States). Jul 1994. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94016635. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to determine the magnitude of the noise problem in the 
target chamber area of the National ignition Facility, a literature 
search was conducted to determine the sensitivities of various 
components that would be exposed to the radiation and electro 
magnetic interference fields in the target chamber area. Addition- 
ally, Test Program experience and data were also used in 
determining some of these sensitivities. Using the predicted flu- 
ences, it was found that there will be significant effects on fibers 
cables, and electronic components inside the target chamber; radi- 
ation hardening will be required. In the area between the target 
chamber walls and the target room walls, there will also be some 
hardening required. Some estimates of electro magnetic 
interference were made that indicate shielding will need to be in- 
corporated in the design. 


31896 (UCRL-JC—114969-Rev.1) A comparison of driver 
concepts for heavy-ion fusion: Revision 1. Sharp, W.M. 
Lawrence Livermore National Lab., CA (United States). 28 Apr 
1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931048—9-Rev.1: 
11. international workshop on laser interaction and related plasma 
phenomena, Monterey, CA (United States), 25-29 Oct 1993). Order 
Number DE94016451. Source: OSTI; NTIS; INIS; GPO Dep. 

The indirect-drive targets being considered for inertial fusion re- 
quire the driver to deposit 5 MJ on a target in less than 10 ns. This 
requirement can in principle be met by on beams with particle 
masses between 120 and 240 amu, an ion kinetic energy in the 
range of 6-12 GeV, and a total current in excess of 30 kA. Three 
strategies for generating beams with these parameters are cur- 
rently being studied. European laboratories are investigating the 
use of low-current beams from a radio-frequency accelerator. To 
obtain the needed current density, these beams would be stacked 
and accumulated in storage rings and then directed simultaneously 
at the target. American researchers are developing high-current in- 
duction accelerators, and the two principal configurations under 
consideration are the linear driver and the “recirculator,” in which 
ion pulses pass repeatedly through the same accelerator elements. 
The merits of the three approaches are compared, and key physics 
uncertainties in each are identified. 


31897 (UCRL-JC—115555) Numerical modeling of a small 
recirculating induction accelerator for heavy-ion fusion. Sharp, 
W.M. (Lawrence Livermore National Lab., CA (United States)); 
Barnard, J.J.; Friedman, A.; Grote, D.P.; Lund, S.M.; Newton, 
M.A.; Fessenden, T.J.; Yu, S.S. Lawrence Livermore National Lab.., 
CA (United States). 24 Jun 1994. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940618-79: 4. European particle accelerator conference, 
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London (United Kingdom), 27 Jun - 1 jul 1994). Order Number 
DE94018549. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of small-scale experiments has been proposed to study 
critical physics issues of a circular induction accelerator for heavy- 
ion fusion. Because the beam dynamics will be dominated by space 
charge, the experiments require careful design of the lattice and 
acceleration schedule. A hierarchy of codes has been developed 
for modeling the experiments at different levels of detail. The codes 
are discussed briefly, and examples of the output are presented. 


31898 (UCRL-JC—115579) Plasma Electrode Pockels Cells 
for the Beamiet and NIF lasers. Rhodes, M.A.; Woods, B.; DeY- 
oreo, J.; Atherton, J. Lawrence Livermore National Lab., CA 
(United States). May 1994. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940630-37: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE94016541. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe Plasma Electrode Pockels Cells (PEPC) for the 
Beamlet laser and the proposed National Ignition Facility (NIF) 
laser. These PEPCs, together with passive polarizers, function as 
large aperture (> 35 x 35 cm*) optical switches enabling the de- 
sign of high-energy (> 5 kJ), multipass laser amplifiers. In a PEPC, 
plasma discharges form on both sides of a thin (1 cm) electro-optic 
crystal (KDP). These plasma discharges produce highly conductive 
and transparent electrodes that facilitate rapid (< 100 ns) and uni- 
form charging of the KDP up to the half-wave voltage (17 kV) and 
back to zero volts. We discuss the operating principles, design, 
and optical performance of the Beamlet PEPC and briefly discuss 
our plans to extend PEPC technology for the NIF. 


31899 (UCRL-JC—115580) Performance of the NIF proto- 
type beamlet. Van Wonterghem, B.M.; Murray, J.R.; Speck, D.R.; 
Campbell, J.H. Lawrence Livermore National Lab., CA (United 
States). 20 Jul 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940602— 
19: 35. annual meeting of the American Nuclear Society; 11. 
topical meeting on the technology of fusion energy, New Orleans, 
LA (United States); New Orleans, LA (United States), 11-16 Jun 
1994; 19-24 jun 1994; CONF-940630-48). Order Number 
DE94018500. Source: OSTI; NTIS; INIS; GPO Dep. 

Beamlet is a full scale single beam prototype laser system, built 
to demonstrate the laser technology and performance of the 192 
beam National Ignition Facility (NIF) fusion laser driver. Both laser 
systems apply multipass amplifier architectures. By passing the 
beam four times through the large aperture amplifier sections, the 
small signal gain during the first few passes is used efficiently to 
reduce expensive staged amplifier chains. The beamlet prototype 
laser integrates results of development programs for large aperture 
components: large aperture optical switch, polarizers, 2 x 2 multi- 
segment amplifiers and new pulse generation and pre-amplification 
techniques. The authors report on performance test results of the 
recently completed 1 w-laser section of Beamlet. 


31900 (UCRL-JC—115582) X-ray response of National Igni- 
tion Facility first surface materials. Anderson, A.T.; Tobin, M.T.; 
Peterson, P.F. Lawrence Livermore National Lab., CA (United 
States). Jun 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940630— 
41: 11. topical meeting on the technology of fusion energy, New 
Orleans, LA (United States), 19-24 Jun 1994). Order Number 
DE94016699. Source: OSTI; NTIS; INIS; GPO Dep. 

The ablation of first surface materials by x-rays is a primary 
threat to the final optics in the NIF target chamber. To meet the op- 
erational goals of the facility, the designs of the chamber wall, 
target holder, and diagnostic surfaces must minimize ablation by 
x-rays, typically by specifying materials that are low-Z, high temper- 
ature resistant, and shock resistant. Additionally, the response of 
the optics to direct target emissions must be understood. This pa- 
per describes some experimental and modeling work to develop 
the validated computer models necessary to quantify the x-ray re- 
sponse of various materials. These codes and further experiments 
will then confirm the ability of NIF first surface designs to meet 
functional requirements. 





31901 (UCRL-JC—115583) Target Area design basis and 
system performance for the National Ignition Facility. Tobin, M. 
(Lawrence Livermore National Lab., CA (United States)); Karpenko, 
V.; Hagans, K.; Anderson, A.; Latkowski, J.; Warren, R.; Wavrik, 
R.; Garcia, R.; Boyes, J. Lawrence Livermore National Lab., CA 
(United States). Jun 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940630-32: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE94016697. Source: OSTI; NTIS; INIS; GPO Dep. 

A description of Target Area systems performance shows that 
the target area conceptual design can meet its performance crite- 
ria. Before the shot, the target area provides a vacuum of < 5 x 
10-5 Torr within 2 hours. A target, cryogenic or non-cryogenic, is 
placed to within 1 cm of chamber center with a positioner that mini- 
mizes vibration of the target. The target is then aligned to < 7 um 
by using the Target Alignment Sensor (TAS) system. The viewers 
in this system will also determine if the target is ready for illumina- 
tion. Diagnostics are aligned to the necessary specifications by the 
alignment viewers. The target is shot and data is collected. Nearly 
all tritium (if present) is passed through the vacuum system and 
into the collection system. The analysis that supports the target 
area design basis is a combination of careful assumptions, data, 
and calculations. Some uncertainty exists concerning certain as- 
pects of the source terms for x-rays and debris, material responses 
to this energy flux, and the full consequences of the material re- 
sponses that do occur. For this reason, we have selected what we 
believe are conservative values in these areas. Advanced concep- 
tual design activities will improve our understanding of these 
phenomena and allow a more quantitative assessment of the de- 
gree of conservatism inherent to the system. However, the results 
of this preliminary survey of target area operations indicate an an- 
nual shot rate of > 600 (for the mix of shots shown in Table 1) is 
feasible for this set of target area systems. 


31902 
sis of the National ignition Facility. Latkowski, J.F.; Tobin, M.T.; 
Singh, M.S. Lawrence Livermore National Lab., CA (United 
States). Jun 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940630— 
31: 11. topical meeting on the technology of fusion energy, New 
Orleans, LA (United States), 19-24 Jun 1994). Order Number 
DE94016698. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) is proposing to construct the 
National Ignition Facility (NIF) by the year 2001 to embark on a 
program to achieve ignition and modest gain in the laboratory. The 
NIF will use 1.8 MJ of 0.35 um laser light, nearly a fifty-fold 
increase in energy over the Nova laser at Lawrence Livermore Na- 
tional Laboratory (LLNL). A 5-m radius spherical aluminum 
chamber will contain the target experiments and allow access to 
diagnostics for data collection. Based on a projected maximum an- 
nual yield of 385 MJ (1.4 x 102° 14 MeV neutrons), prompt annual 
doses will be < 1.2 uSv at the nearest site boundary, < 0.43 mSv 
immediately outside the Target Area, and < 30 Sv in the war- 
room and control room. The target chamber material has been 
selected in a trade-off between its mechanical properties and its 
neutron activation qualities. External target chamber shielding has 
been selected such that the total annua! occupational dose to Tar- 
get Area workers will be < 5 mSv. Finally, some Target Area 
systems have been redesigned based on their neutron activation 
and residual dose rates. The operation of the NIF will have an in- 
significant impact to workers and the general population. 


(UCRL-JC—115585) Neutronics and shielding analy- 


31903 (UCRL-JC—115586) Target Area Structural Support 
systems design to achieve the micron-level stability require- 
ment of the National Ignition Facility (NIF). Ng, D.S. (Lawrence 
Livermore National Lab., CA (United States)); Karpenko, V.P.; 
Wavrik, R. Lawrence Livermore National Lab., CA (United States). 
Jun 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9407118-1: 11. 
topical meeting on the technology of fusion energy, New Orleans, 
LA (United States), 19-23 Jul 1994). Order Number DE94017696. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Target Area Structural Support (TASS) systems are designed 
to provide an optically stable support for the target area systems 
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and personnel access platforms for the 192 laser beam configura- 
tion. The conceptual design of the TASS systems was an optimum 
configuration selected from three designs on which performance 
studies were conducted. The supporting bases for the design se- 
lection were the analytical results, operation, and cost effective. 


31904 (UCRL-JC—115588) Target alignment in the National 
ignition Facility. Vann, C.S.; Bliss, E.S.; Murray, J.E. Lawrence 
Livermore National Lab., CA (United States). 6 Jun 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940630—29: 11. topical meeting 
on the technology of fusion energy, New Orleans, LA (United 
States), 19-24 Jun 1994). Order Number DE94015559. Source: 
OSTI; NTIS; GPO Dep. 

Accurate placement of hundreds of focused laser beams on tar- 
get is necessary to achieve success in the National Ignition Facility 
(NIF). The current system requirement is <7 prad error in output 
pointing and <1 mm error in focusing. To accommodate several 
system shots per day, a target alignment system must be able to 
align the target to chamber center, inject an alignment beam to 
represent each shot beam, and point and focus the alignment 
beams onto the target in about one hour. At Lawrence Livermore 
National Laboratory, we have developed a target alignment con- 
cept and built a prototype to validate the approach. The concept 
comprises three systems: the chamber center reference, target 
alignment sensor, and target alignment beams. 


31905 (UCRL-JC—116182) Laboratory characterization of 
Woelter x-ray optics. Remington, B.A.; Morales, R.|. Lawrence 
Livermore National Lab., CA (United States). Apr 1994. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940552-28: 10. topical conference on 
high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). Order Number DE94016969. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have conducted an extensive series of characterization 
measurements of a Woetter incidence x-ray microscope. The mea- 
surements were carried out on 5% sectors of the Woeiter x-ray 
optic in a laboratory utilizing a high brightness, “point” x-ray source 
and fall into two categories. (1) Absolute reflectance measurements 
as a function of x-ray energy were made with Si(Li) detectors to 
acquire continuum spectra prior to and after reflecting off the 
Woe'lter optic. (2) Spatial resolution measurements were made us- 
ing back-illuminated pinholes or grids imaged onto film or an x-ray 
CCD camera. The depth of field was mapped out by varying the 
distance between the Woeiter optic and the backlit grid. 


31906 (UCRL-JC—116183) 25-ps neutron detector for mea- 
suring ICF-target burn history. Lerche, R.A.; Phillion, D.W.; 
Tietbohl, G.L. Lawrence Livermore National Lab., CA (United 
States). 2 May 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940552— 
21: 10. topical conference on high-temperature plasma diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE94016450. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed a fast, sensitive neutron detector for record- 
ing the fusion reaction-rate history of inertial-confinement fusion 
(ICF) experiments. The detector is based on the fast rise-time of a 
commercial plastic scintillator (BC-422) and has a response < 25 
ps FWHM. A thin piece of scintillator material acts as a neutron-to- 
light converter. A zoom lens images scintillator light to a 
high-speed (15 ps) optical streak camera for recording. A re- 
tractable nose cone positions the scintillator between 1 and 50 cm 
from a target. A simultaneously recorded optical fiducial pulse al- 
lows the streak camera time base to be calibrated relative to the 
incident laser power. Burn histories have been measured for 
deuterium-tritium filled targets with yields ranging between 10° and 
2 x 10'° neutrons. 


31907 (UCRL-JC—116199) lon temperature measurement of 
indirectly-driven implosions using a geometry-compensated 
neutron time-of-flight detector. Murphy, T.J.; Lerche, R.A.; Ben- 
nett, C.; Howe, G. Lawrence Livermore National Lab., CA (United 
States). May 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940552— 
23: 10. topical conference on high-temperature plasma diagnostics, 
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Rochester, NY (United States), 8-12 May 1994). Order Number 
DE94016967. Source: OSTI; NTIS; INIS; GPO Dep. 

A geometry-compensated neutron time-of-flight detector has 
been constructed and used on Nova to measure ion temperatures 
from indirectly-driven implosions with yields between 2.5 and 5 x 
10° DD neutrons. The detector, which has an estimated response 
time of 250 ps, was located 150 cm from the targets. Due to the 
long decay time of the scintillator, the time-of-flight signal must be 
unfolded from the measured detector signal. Several methods for 
determining the width of the neutron energy spectrum from the 
data have been developed and give similar results. Scattered x 
rays continue to be a problem for low yield shots, but should be 
brought under contro! with adequate shielding. 


31908 (UCRL-JC—116211) Characterization of nova plas- 
mas using an x-ray spectrometer with temporal and spatial 
resolution. Back, C.A.; Kauffman, R.L.; Bell, P.; Kilkenny, J.D. 
Lawrence Livermore National Lab., CA (United States). May 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940552-22: 10. topical confer- 
ence on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994). Order Number DE94016970. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Spectroscopic diagnostics have great potential to obtain high 
temperature measurements of plasmas created in ICF targets. The 
plasmas may be over 1 mm in size and therefore, one of the first 
steps in making accurate spectroscopic measurements has been to 
improve the resolution of the instrument. A spectrograph is now 
available for Nova experiments which takes advantage of gated 
technology by coupling a Bragg crystal to a microchannel plate that 
can record data over a 250 ps time frame. The crystal disperses 
the x-rays, while slits add the ability to image the plasmas in the 
perpendicular direction. The characteristics of this diagnostic, 
TSPEC, will be evaluated for laser-produced plasmas. Recent data 
will be presented from colliding plasmas and large-scale hohiraums 
which indicate that imaging can greatly enhance the ability to diag- 
nose these plasmas. 


31909 (UCRL-JC—117349) Power conditioning for the Nae- 
tional Ignition Facility. Larson, D.W.; Anderson, R.; Boyes, J. 
Lawrence Livermore National Lab., CA (United States). 26 May 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940630-39: 11. topical 
meeting on the technology of fusion energy, New Orleans, LA 
(United States), 19-24 Jun 1994). Order Number DE94016688. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A cost-effective, 320-MJ power-conditioning system has been 
completed for the proposed National Ignition Facility (NIF). The de- 
sign features include metallized dielectric capacitors, a simple 
topology, and large (1.6-MJ) module size. Experimental results ad- 
dress the technical risks associated with the design. 


31910 (UCRL-JC—117382) Target area acquisition and con- 
trol system survivability for the Nationa! Ignition Facility. 
Hagans, K.; Stathis, P.; Wiedwald, J.; Campbell, D. Lawrence 
Livermore National Lab., CA (United States). Jun 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940630-33: 11. topical meeting on the 
technology of fusion energy, New Orleans, LA (United States), 19- 
24 Jun 1994). Order Number DE94016549. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The hardening of instruments to survive NIF target emission 
environments presents a significant challenge. Neutron flux is pre- 
dicted to be as much as six orders of magnitude greater than the 
highest achieved neutron flux on NOVA. Not withstanding the high 
prompt radiation fields, the specifications for the instruments are 
demanding; requiring high resolution imaging and sub nanosecond 
transient measurements. We present an analysis of the sensitivity 
of the proposed NIF instrumentation design to EMP, X-rays, 
gamma rays, and neutrons. Major components assessed include 
fiber optic cable transport, high bandwidth cable and charge cou- 
pled detector (CCD) imaging systems. 


31911 


(UCRL-JC—117385) Achieving competitive excel- 
lence in nuclear energy: The threat of proliferation; the 


challenge of 
456 


inertial confinement fusion. Nuckolis, J.H. 
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Lawrence Livermore National Lab., CA (United States). Jun 1994. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940602-17: 35. annual meeting 
of the American Nuclear Society, New Orleans, LA (United States), 
11-16 Jun 1994). Order Number DE94016452. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Nuclear energy will have an expanding role in meeting the 
twenty-first-century challenges of population and economic growth, 
energy demand, and global warming. These great challenges are 
non-linearly coupled and incompletely understood. In the complex 
global system, achieving competitive excellence for nuclear energy 
is a multi-dimensional challenge. The growth of nuclear energy will 
be driven by its margin of economic advantage, as well as by 
threats to energy security and by growing evidence of global warm- 
ing. At the same time, the deployment of nuclear energy will be 
inhibited by concerns about nuclear weapons proliferation, nuclear 
waste and nuclear reactor safety. These drivers and inhibitors are 
coupled: for example, in the foreseeable future, proliferation in the 
Middle East may undermine energy security and increase demand 
for nuclear energy. The Department of Energy’s nuclear weapons 
laboratories are addressing many of these challenges, including 
nuclear weapons builddown and nonproliferation, nuclear waste 
storage and burnup, reactor safety and fuel enrichment, global 
warming, and the long-range development of fusion energy. Today 
| will focus on two major program areas at the Lawrence Livermore 
National Laboratory (LLNL): the proliferation of nuclear weapons 
and the development of inertial confinement fusion (ICF) energy. 


31912 (UCRL-JC—117395) Use of the National ignition Fe- 
cility for the development of inertial fusion energy. Tobin, M.; 
Logan, G.; Anderson, A.; De LaRubia Diaz, T. Lawrence Livermore 
National Lab., CA (United States). Jun 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940630-36: 11. topical meeting on the technology 
of fusion energy, New Orleans, LA (United States), 19-24 Jun 
1994). Order Number DE94016696. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The primary purpose of the workshop was to gather input from 
the inertial confinement fusion (ICF) laboratories, private industry, 
and universities on the potential use of the NIF to conduct experi- 
ments in support of the development of IFE. To accomplish this, 
we asked the over 60 workshop participants to identify key credibil- 
ity and development issues for IFE in four areas Target Physics 
—Issues related to the design and performance of targets for IFE; 
Chamber Dynamics — Issues in IFE chambers resulting from the 
deposition of x-rays and debris; Inertial Fusion Power Technology — 
Issues for energy conversion, tritium breeding and processing, and 
radiation shielding; interactions of neutrons with materials; and 
chamber design; Target System — Issues related to automated, 
high-production-rate manufacture of low-cost targets for IFE, target 
handling and transport, target injection, tracking, and beam point- 
ing. These topics are discussed in this report. 


31913 (UCRL-JC—117399) Laser design basis for the Na- 
tional Ignition Facility. Hunt, J.T.; Manes, K.R.; Murray, J.R.; 
Renard, P.A.; Sawicki, R.; Trenholme, J.B.; Williams, W. Lawrence 
Livermore National Lab., CA (United States). Jun 1994. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940630-35: 11. topical meeting on the 
technology of fusion energy, New Orleans, LA (United States), 19- 
24 Jun 1994). Order Number DE94016700. Source: OSTI; NTIS; 
GPO Dep. 

Controlled nuclear fusion initiated by highly intense laser beams 
has been the subject of experiment for many years. The National 
Ignition Facility (NIF) represents the culmination of design efforts to 
provide a laser facility that will successfully demonstrate fusion 
ignition in the laboratory. In this so-cailed inertial confinement ap- 
proach, energetic driver beams (laser, X-ray, or charged particle) 
heat the outer surface of a spherical capsule containing deuterium 
and tritium (DT) fuel. As the capsule surface explosively evapo- 
rates, reaction pressure compresses the DT fuel causing the 
central core of the fuel to reach extreme density and temperature. 
When the central temperature is high enough, DT fusion reactions 
occur. The energy released from these reactions further heats the 
compressed fuel, and fusion burn propagates outward through the 





colder regions of the capsule much more rapidly than the inertially 
confined capsule can expand. The resulting fusion reactions yield 
many times more energy than was absorbed from the driver 
beams. 


31914 (UCRL-JC—117490) High power spectral and spatial 
beam control using self-phase modulation and a multisegment 
monochromator. Wilcox, R.; Pennington, D.; Eimeri, D.; Weiland, 
T.; Henesian, M. Lawrence Livermore National Lab., CA (United 
States). Jun 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9408133— 
1: Institute for Electrical and Electronics Engineers/Lasers and 
Electro-Optics Society (IEEE/LEOS) conference, Amsterdam 
(Netherlands), 28 Aug - 2 sep 1994). Order Number DE94016604. 
Source: OSTI; NTIS; GPO Dep. 

We present a novel optical system for forming high power beams 
with spatial separation of selected spectral components. Self-phase 
modulation in an optical fiber creates multiple wavelengths. a seg- 
mented diffraction grating device provides spectral control. 


31915 (UCRL-JC—117498) A comparison of kinetic and 
multtifiluid simulations of laser-produced colliding plasmas. 
Rambo, P.W.; Procassini, R.J. Lawrence Livermore National Lab., 
CA (United States). Sep 1994. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9409105—2: 15. international conference on the numerical 
simulation of plasmas, Valley Forge, PA (United States), 7-9 Sep 
1994). Order Number DE94016447. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The collision and subsequent interaction of counter-streaming 
plasmas occurs in several areas of laser-plasma research including 
double foil targets for x-ray lasers and the plasma blow-off inside 
ICF hohiraums. Because a single fluid model allows for only one 
value of the flow velocity at any one spatial location, interpenetra- 
tion of the plamas is not allowed resulting in immediate stagnation 
with complete conversion of the ion-streaming kinetic energy to 
thermal energy. Multifluid models have been developed which 
employ multiple ion fluid species that interact through the self- 
consistent electrostatic field and collisional coupling. Because they 
are approximations to a kinetic situation, the form of these coupling 
coefficients is not unique, with various workers using differing ap- 
proximations. More recently, Larroche has implemented a finite 
difference approach to the ion Fokker-Planck equation while Jones 
and co-workers have performed two-dimensional simulations of col- 
liding plasmas using a particle-in-cell code with a new collisional 
model. Our kinetic modeling also makes use of particle in cell 
(PIC) techniques with Monte Carlo (MC) particle-particle collisions 
algorithm that is equivalent to the Fokker-Planck collision operator. 
We have made direct comparison of this MC-PIC model to multi- 
fluid simulations on both simple slowing-down and equilibration 
problems as well as problems characteristic of laser generated col- 
liding plasmas. These comparisons have established the validity of 
the muttifiuid model as well as aided in the development of the ki- 
netic capability for more challenging geometries. 


31916 (UTNL-R-0302) Proceedings of the 2nd international 
workshop on electromagnetic forces and related effects on 
blankets and other structures surrounding the fusion plasma 
torus. Takagi, T. (Tohoku Univ., Sendai (Japan)); Nishiguchi, |.; 
Yoshida, Y. (eds.). Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear 
Engineering Research Lab. 1993. 291p. (CONF-9309405-: 2. in- 
ternational workshop on electromagnetic forces and related effects 
on blankets and other structures surrounding the fusion plasma 
torus, Tokai (Japan), 15-17 Sep 1993). Order Number 
DE94792667. Source: OSTI; NTIS; INIS. 

This publication is the collection of the papers presented at the 
title meeting. The subjects of the papers presented were catego- 
rized in six parts and are contained in this volume. In the first part, 
the valuable experiences are presented concerning electromag- 
netic phenomena in existing large devices or those under 
construction. In the 2nd part, the papers are mainly concerning on 
the evaluation of the electromagnetic fields and forces for the next 
experimental reactors. In the 3rd part, electromagnetomechanical 
coupling problems were treated by numerical and experimental ap- 
proaches. In the part 4, numerical and experimental approaches 
for ferromagnetic structures are performed. In the 5th part, papers 
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related to the structural integrity evaluation are presented. The part 
6 is devoted to the proposal of the intelligent material system. A 
summary of the panel discussion held at the final session of the 
workshop is also included at the end of this volume. The 22 of the 
presented papers are indexed individually. (J.P.N.). 
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31917 (CONF-9403146—1) The PHD labor market: A primer. 
Baker, J.G. Oak Ridge Inst. for Science and Education, TN (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-760R00033. From 35. annual 
meeting of the Western Association of Graduate Schools; Eugene, 
OR (United States); 12 Mar 1994. Order Number DE94015949. 
Source: OSTI; NTIS; GPO Dep. 

There are currently two major issues regarding Ph.D. scientists 
that are cause for concern. The first issue, adequacy of Ph.D. sup- 
ply, follows from a general concern among educators and science 
policy specialists that the 1990s and beyond will usher in an era of 
general shortages for Ph D. scientists. These expected shortages 
are thought to be the result of: (1) Inadequate Ph.D. supply re- 
sponse to demand changes. Ph.D. supply has been hampered by 
declining federal support and increasing time to complete the doc- 
torate. The long gestation period to produce a Ph.D. implies 
relatively unresponsive labor supply. (2) Increasing industrial de- 
mand in such areas as electronics, environmental control and 
biotechnology. (3) Increasing academic demand after several years 
of decline (the “baby boom echo”). In addition, replacement of ag- 
ing faculty is expected to accelerate in the next decade. The 
second major issue regarding Ph.D. scientists concerns a dismal 
current labor market. Levels of federal R&D funding growth, partic- 
ularly for young investigators, have been declining. Retrenchment 
of public and private universities facing budget problems has de- 
layed (or cancelled) faculty hiring. There is currently widespread 
alarm and concern in the US science establishment about the per- 
ceived decline in the availability of research funding and university 
faculty positions to sustain the existing stock of scientists in pro- 
ductive activities and to continue to “send the message” to the best 
young minds that science has room for them. The first issue im- 
plies a future shortage of scientists, the second issue implies a 
current surplus. The purpose of this paper is to provide a brief 
overview of Ph.D. labor market models and summarize the existing 
knowledge on the labor market for Ph.D. scientists and engineers. 


31918 (DOE/ER/75760-T1) SET Careers: An interactive 
science, engineering, and technology career education exhibit: 
Final report to the United States Department of Energy Sci- 
ence Museum Program. Cole, P.R. New York Hall of Science, 
Corona, NY (United States). Apr 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER75760. 
Order Number DE94018413. Source: OSTI; NTIS; GPO Dep. 

The New York Hall of Science in collaboration with the Educa- 
tional Film Center and the Consortium for Mathematics and its 
Applications developed and pilot tested a unique interactive, video- 
based/hypermedia series on energy related and other science and 
engineering careers for middie and junior high school students. 
The United States Department of Energy Science Museum Pro- 
gram supported the development of one energy-related career 
profile (Susan Fancy—mechanical engineer) and the development 
and printing of 100 copies of a career-related workbook. Additional 
funding from the National Science Foundation and the Sloan Foun- 
dation resulted in the development of 3 additional career profiles, a 
related Data Base and Career Match Self Assessment for 16 ca- 
reers, available both on screen and in print in this pilot phase. The 
SET CAREERS Exhibit is a video-based/hypermedia series which 
contains profiles of people working in Science, Engineering and 
Technology fields, interactive opportunities for users including inter- 
views with profiled persons, opportunities to attempt work-related 
tasks through animated simulations, a Data Base of career-related 
information available both on-screen and in print, and a Career 
Match Self Assessment. The screen is in an attract loop mode, 
inviting visitors to interact with the exhibit. A menu of choices is 
provided so that users may begin by selecting a profiled person, 
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choosing the Career Match Self Assessment or the Data Base. 
The Data Base is available in print if the user chooses that mode. 


31919 (DOE/SR/18048-2) Student science enrichment 
training program. Sandhu, S.S. Claflin Coll., Orangeburg, SC 
(United States). [1994]. 41p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG09-88SR18048. Order Num- 
ber DE94017356. Source: OSTI; NTIS; GPO Dep. 

This is a report on the Student Science Enrichment Training Pro- 
gram, with special emphasis on chemical and computer science 
fields. The residential summer session was held at the campus of 
Claflin College, Orangeburg, SC, for six weeks during 1993 sum- 
mer, to run concomitantly with the college’s summer school. Fifty 
participants selected for this program, included high school sopho- 
mores, juniors and seniors. The students came from rural South 
Carolina and adjoining states which, presently, have limited sci- 
ence and computer science facilities. The program focused on high 
ability minority students, with high potential for science engineering 
and mathematical careers. The major objective was to increase the 
pool of well qualified college entering minority students who would 
elect to go into science, engineering and mathematical careers. 
The Division of Natural Sciences and Mathematics and engineering 
at Claflin College received major benefits from this program as it 
helped them to expand the Departments of Chemistry, Engineer- 
ing, Mathematics and Computer Science as a result of additional 
enroliment. It also established an expanded pool of well qualified 
minority science and mathematics graduates, which were recruited 
by the federal agencies and private corporations, visiting Claflin 
College Campus. Department of Energy’s relationship with Claflin 
College increased the public awareness of energy related job op- 
portunities in the public and private sectors. 
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Refer also to citation(s) 29483, 29501, 29843, 29844, 29845, 
29846, 29847, 29848, 29849, 29925, 29927, 29928, 30067, 30399, 
30534, 30761, 30762, 30763, 30764, 30765, 30766, 30860, 30951, 
30956, 30958, 30959, 30960, 30961, 30963, 31012, 31013, 31014, 
31040, 31041, 31042, 31043, 31044, 31045, 31046, 31047, 31106, 
31107, 31108, 31110, 31111, 31112, 31113, 31114, 31115, 31116, 
31117, 31119, 31123, 31124, 31128, 31129, 31130, 31131, 31132, 
31133, 31134, 31135, 31136, 31137, 31138, 31139, 31140, 31142, 
31143, 31144, 31145, 31146, 31147, 31148, 31149, 31150, 31151, 
31153, 31155, 31157, 31159, 31160, 31161, 31163, 31164, 31165, 
31166, 31167, 31168, 31170, 31171, 31172, 31173, 31174, 31175, 
31176, 31178, 31179, 31180, 31181, 31182, 31183, 31184, 31185, 
31946, 31998, 31999, 32000, 32001, 32002, 32003, 32004, 32005, 
32006, 32007, 32008, 32009, 32010, 32011, 32012, 32013, 32014, 
32015, 32016, 32017, 32018, 32019, 32020, 32021, 32022, 32023, 
32024, 32025 


31920 (DOE/EH-0396P) Chemical Safety Vulnerability 
Working Group Report: Volume 1. USDOE, Washington, DC 
(United States). Sep 1994. 89p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94018607. Source: 
OSTI; NTIS; GPO Dep. 

This report marks the culmination of a 4-month review conducted 
to identity chemical safety vulnerabilities existing at DOE facilities. 
This review is an integral part of DOE’s efforts to raise its commit- 


ment to chemical safety to the same level as that for nuclear 
safety. 


31921 (DOE/EM-0178) Cost quality management assess- 
ment: DOE field handbook: Revision 3. USDOE Assistant 
Secretary for Environmental Management, Washington, DC (United 
States). Office of Engineering and Cost Management. 1 Jul 1994. 
205p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94017502. Source: OSTI; NTIS; GPO Dep. 

The Field Handbook is structured around the functions that di- 
rectly address or influence cost-estimating and cost-management 
practices: (1) Cost- and Schedule-Estimating Process; (2) Indepen- 
dent Cost Reviews; (3) Indirect Cost Analysis; and (4) 
Management and Technical Evaluation. Performance Objectives 
and Criteria (POCs), derived from DOE Orders, Procedures, and 
Standards; other Federal regulations (e.g., Federal Acquisition 


458 ERA Vol. 19, No. 11 


Regulation); and generally accepted cost-management practices, 
were developed for each of the functions. The intent of the POCs 
has not changed. The Field Handbook contains the following 
appendices: Appendix A: POC Cross-Walks; Appendix B: Indepen- 
dent Cost Review Handbook; Appendix C: Required Administrative 
Information; Appendix D: Team Members; Appendix E: Senior 
Management Support Group; Appendix F: Glossary; Appendix G: 
Acronyms and Abbreviations. 


31922 (DOE/EM-0181) Phase 2 cost quality management 
assessment report for the Office of Technology Development 
(EM-50). USDOE Assistant Secretary for Environmental Manage- 
ment, Washington, DC (United States). Office of Engineering and 
Cost Management. Aug 1994. 69p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94017503. Source: 
OSTI; NTIS; GPO Dep. 

The Office of Environmental Management (EM) Head quarters 
(HQ) Cost Quality Management Assessment (CQMA) evaluated 
the practices of the Office of Technology Development (EM-50). 
The CQMA reviewed EM-50 management documents and reported 
results in the HQ CQMA Phase 1 report (March 1993). In this 
Assessment Phase, EM-50 practices were determined through in- 
terviews with staff members. The interviews were conducted from 
the end of September through early December 1993. EM-50 man- 
agement documents (Phase 1) and practices (Phase 2) were 
compared to the Performance Objectives and Criteria (POCs) con- 
tained in the DOE/HQ Cost Quality Management Assessment 
Handbook. More detail on the CQMA process is provided in sec- 
tion 2. Interviewees are listed in appendix A. Documents reviewed 
during Phase 2 are listed in appendix B. Section 3 contains 
detailed observations, discussions, and recommendations. A sum- 
mary of observations and recommendations is presented. 


31923 (DOE/HR-0090) Diversity employment and recruit- 
ment sources. USDOE Office of Procurement, Assistance and 
Program Management, Washington, DC (United States). [1994]. 
49p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94016766. Source: OSTI; NTIS; GPO Dep. 

Effective human resources management has been identified as 
one of four critical success factors in the Department of Energy 
Strategic Plan. The Plan states relative to this factor: “The Depart- 
ment seeks greater alignment of resources with agency priorities 
and increased diversification of the workforce, including gender, 
ethnicity, age, and skills. This diversification will bring new thinking 
and perspectives that heretofore have not had a voice in depart- 
mental decision-making.” This Guide has been developed as a key 
tool to assist Department of Energy management and administra- 
tive staff in achieving Goal 2 of this critical success factor, which is 
to “Ensure a diverse and talented workforce.” There are numerous 
sources from which to recruit minorities, women and persons with 
disabilities. Applying creativity and proactive effort, using traditional 
and non-traditional approaches, and reaching out to various profes- 
sional, academic and social communities will increase the reservoir 
of qualified candidates from which to make selections. In addition, 
outreach initiatives will undoubtedly yield further benefits such as a 
richer cultural understanding and diversity awareness. The re- 
source listings presented in this Guide are offered to encourage 
active participation in the diversity recruitment process. This Guide 
contains resource listings by state for organizations in the following 
categories: (1) African American Recruitment Sources; (2) Asian 
American/Pacific Islander Recruitment Sources; (8) Hispanic 
Recruitment Sources; (4) Native American/Alaskan Native Recruit- 
ment Sources; (5) Persons with Disabilities Recruitment Sources; 
and (6) Women Recruitment Sources. 


31924 (DOE/HR-0099) Information Management Strategic 
Plan: Information: The fuel for success. USDOE Assistant Sec- 
retary for Human Resources and Administration, Washington, DC 
(United States). Office of the Deputy Assistant Secretary for Infor- 
mation Management. Jul 1994. 36p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94016765. 
Source: OSTI; NTIS; GPO Dep. 

Reliable information is key to the ultimate success of the 
Departmental Strategic Plan. To help ensure that success, this In- 
formation Management Strategic Plan has been developed, which 





evolved from and directly supports the Departmental Strategic Plan 
and the Human Resources and Administration Strategic Plan. 


31925 (DOE/IG—0352) Inspection of the cost reduction 
incentive program at the Department of Energy’s Idaho Opera- 
tions Office. USDOE Office of Inspector General, Washington, DC 
(United States). 7 Jul 1994. 30p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OSTI (Free of Charge). 

The purpose of this inspection was to review the economy and 
efficiency of Idaho's Fiscal Year 1992 Cost Reduction incentive 
Program, as well as to provide information to Departmental officials 
regarding any difficulties in administering these types of programs. 
The report is of the findings and recommendations. According to 
Idaho officials, their Cost Reduction Incentive Program was de- 
signed to motivate and provide incentives to management and 
operating contractors which would result in cost savings to the De- 
partment while increasing the efficiency and effectiveness of the 
contractors’ operations. Idaho officials reported that over $22.5 mil- 
lion in costs were saved as a result of the Fiscal Year 1992 Cost 
Reduction Incentive Program. It was found that: (1) Idaho officials 
acknowledged that they did not attempt a full accounting records 
validation of the contractor's submitted cost savings; (2) cost 
reduction incentive programs may result in conflicts of interest- 
contractors may defer work in order to receive an incentive fee; (3) 
the Department lacks written Department-wide policies and 
procedures—senior Procurement officials stated that the 1985 mem- 
orandum from the then-Assistant Secretary for Management and 
Administration was not the current policy of the Department; and 
(4) the Department already has the management and operating 
contract award fee provisions and value engineering program that 
can be used to provide financial rewards for contractors that oper- 
ate cost effectively and efficiently. 


31926 (DOE/IG—0353) Inspection of selected issues re- 
garding the Department’s Enhanced Technology Transfer 
Program. USDOE Office of Inspector General, Washington, DC 
(United States). Jul 1994. 33p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OSTI (Free of Charge). 

An inspection was conducted to review the Department of En- 
ergy’'s Enhanced Technology Transfer Program, now referred to as 
the Department's Technology Transfer Program, in order to im- 
prove the effectiveness of the program and to identify issues that 
require management attention. Specifically, selected Departmental 
and Laboratory plans, policies, and procedures for implementing 
technology transfer activities were reviewed. Legislation, Depart- 
ment directives, Management and Operating contract clauses, and 
selected Cooperative Research and Development Agreements/ 
Joint Work Statements were also collected and reviewed. The in- 
spection identified four issues for management's attention: (1) 
there is a lack of uniform budget guidelines for the Department's 
technology transfer activities, (2) there is a lack of objectives for 
the Department's Technology Transfer Program, (3) the budget and 
accounting information submitted to the Office of Management and 
Budget regarding the Department's technology transfer activities is 
incomplete, and (4) there is a Department's Technology Transfer 
Program. The report includes specific recommendations to address 
these matters. 


31927 (DOE/PA-0004) US Department of Energy Public 
Participation Policy Comment Response Document. USDOE 
Office of Public and Consumer Affairs, Washington, DC (United 
States). Aug 1994. 282p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94018785. Source: OSTI; NTIS; 
GPO Dep. 

Niney-nine respondents provided comments to DOE on its “Draft 
Public Involvement Policy” (Dec. 1, 1993). Their comments and 
DOE's responses are listed. 


31928 (DOE-STD—1075-94) Standard for developing and is- 
suing DOE safety guides and implementation guides. USDOE, 
Washington, DC (United States). Jul 1994. 18p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94018438. Source: OSTI; NTIS; GPO Dep. 

This standard establishes the style, format, content, and process 
for preparing and issuing DOE guides. It is intended for use by all 
DOE components, including contractors. The DOE guides provide 
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information on DOE's expectations on meeting the provisions of 
rules, orders, notices, manuals, immediate action directives, and 
regulatory standards (requirements documents) or policies. 


31929 (ETDE/DE-mf-94798317) AGF program budget 1993. 
Arbeitsgemeinschaft der Grossforschungseinrichtungen (AGF), 
Bonn (Germany). 1993. 110p. (In German). Order Number 
DE94798317. Source: OSTI; NTIS (US Sales Only). 

A brief survey of the projects and infrastructure of the large Ger- 
man research institutions, and of the range of use and structure of 
the program budget is followed by separate sections about the in- 
dividual research and development activities and by a description 
of cross-section activities. Tables of the overall expenditures and of 
the personnel employed by activites and institutions are annexed. 
(UA) 


31930 (INIS-AR-074) CNEA’s (Comision Nacional de Ener- 
gia Atomica) experience in the preparation of a national 
system for laboratory accreditation. Piacquadio, N.H.; Palacios, 
T.A.; Casa, V.A.; Koll, J.H. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Gerencia de Desarrollo. 1993. 7p. (in 
Spanish). (CONF-9309408—: 26. National meeting of the Argentine 
Committee of the Regional Electrical Integration Commission, 
Buenos Aires (Argentina), 16-17 Sep 1993). Order Number 
DE94635417. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Within the regional markets, as it is the case of MERCOSUR , 
the laboratories which are suppliers of test and calibration results, 
are mutually recognized through the National Accreditation Sys- 
tems. In Argentina there is a project to create a Center for the 
Accreditation of Test Laboratories. CNEA, which is involved in the 
execution of large projects and has adopted quality assurance cri- 
teria for a long time, requires for internal and external laboratories 
to be qualified. At the beginning of this year, a Committee for the 
Qualification of Laboratories was created in the Research and De- 
velopment and Fuel Cycle Areas. Its objective was planning, 
management of documents, coordination, evaluation and quantifi- 
cation of laboratories, according to national IRAM and international 
ISO standards. This paper analyzes the organization of the system 
and the methods to evaluate and qualify laboratories as a process 
of growing up leading to the future National Accreditation System. 
(author). 3 figs. 


31931 (INIS-GB-632) Annual report and accounts 1993-94. 
Scottish Nuclear Ltd., Glasgow (United Kingdom). 1994. 52p. Order 
Number DE94634275. Source: OSTI; NTIS (US Sales Only); INIS. 

Scottish Nuclear produces almost half Scotland's electricity re- 
quirements from the two AGRs it owns and operates; Hunterston-B 
and Torness. It is also responsible for decommissioning the Mag- 
nox power station at Hunterson-A. In this report the company 
policy and a summary of its operation and technical programme 
are given. Unit generating costs have fallen over the preceding few 
years to 2.83 p/KWh in 1993/94. The accounts show an operating 
profit with a total profit of 472 million for the 1993/94 financial year. 
(UK). 


31932 (INIS-mf-13959) CNA/CNS conference summaries. 
Canadian Nuclear Association, Toronto, ON (Canada); Canadian 
Nuclear Society, Toronto, ON (Canada). 1992. 310p. (CONF- 
9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). Order Number 
DE94635418. Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains summaries of papers presented at the 32. 
annual conference of the Canadian Nuclear Association and the 
13. annual conference of the Canadian Nuclear Society. The full 
proceedings, and the individual papers contained therein, have 
been abstracted separately. Sessions on the following topics are 
included: Plenary; The international CANDU program; Canadian 
used fuel management program; Public information advocates; 
Fuel and electricity supply; In which direction should reactors 
advance?; Canadian advanced nuclear research program; Interna- 
tional cooperation in operations; Safety in design, operation, 
regulation; Renovation of operating stations; Reactor physics; New 
concepts and Technology; Fuel behaviour; Reactor design; Safety 
analysis; Fuel channel behaviour; Equipment and design qualifica- 
tion; Compliance and licensing; Fusion science and technology; 
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Darlington assessment; Plant aging and life assessment; Thermal- 
hydraulic modelling and analysis; Diagnostics and data 
management; Operator training and certification. 


31933 (INIS-mf-13961, [pp. 7]) Towards a new regulatory 
regime for nuclear operator certification. Thomas, R.A. (Atomic 
Energy Control Board, Ottawa, ON (Canada)). Canadian Nuclear 
Society, Toronto, ON (Canada). 1992. 762p. (CONF-9206428—: 32. 
Annual conference of the Canadian Nuclear Association, Saint 
John (Canada), 7-10 Jun 1992). In Proceedings of the 13. annual 
conference of the Canadian Nuclear Society. V. 2. Order Number 
DE94635127. Source: OSTI; NTIS (US Sales Only); INIS. 

A new initiative at the Canadian Atomic Energy Control Board 
aims to improve the procedure for certifying power reactor opera- 
tors. Principal goals are as follows: To establish and maintain a 
body of documents that will clarify the Board's criteria and meth- 
ods; to evaluate utilities’ training programs; to establish routine 
simulator-based testing of senior operators and shift supervisors to 
check their initial competence; establish special written examina- 
tions to check initial competence relating to the specific nature of 
each plant. The new procedure was planned to be introduced by 
the spring of 1993. 


31934 (INIS-mf-13961, [pp. 11]) Competency assessment of 
reactor operator candidates using fullkscope simulators: The 
emerging Canadian regulatory approach. Turcotte, Gilles 
(Atomic Energy Control Board, Ottawa, ON (Canada)); Vachon, An- 
dre. Canadian Nuclear Society, Toronto, ON (Canada). 1992. 762p. 
(CONF-9206428-: 32. Annual conference of the Canadian Nuclear 
Association, Saint John (Canada), 7-10 Jun 1992). In Proceedings 
of the 13. annual conference of the Canadian Nuclear Society. V. 
2. Order Number DE94635127. Source: OSTI; NTIS (US Sales 
Only); INIS. 

At the time of the conference, some work needed to be per- 
formed to complete a system for routine simulator-based testing of 
operators at Canadian nuclear power plants in connection with cer- 
tification of the operators by the Canadian Atomic Energy Control 
Board. Assessment of the existing simulators needed to be 
completed. A database needed to be developed containing repre- 
sentative test scenarios with associated malfunctions. Criteria for 
judging the candidates’ performance needed to be finalized. 
Testing on a simulator will augment but not supplant a written ex- 
amination. 1 ref. 


31935 (INIS-mf-13980) Annual report 1993-94. Department 
of Atomic Energy, Bombay (India). 1994. 81p. Order Number 
DE94635419. Source: OSTI; NTIS (US Sales Only); INIS. 
Activities of the various constituent units of the Department of 
Atomic Energy (DAE) and also of the institutions financially aided 
by DAE during the financial year 1993-94 are reported. The vari- 
ous constituent Units of DAE consist of research establishments, 
public sector undertakings and industrial organisations. These 
activities cover the gamut of nuclear fuel cycle, research and de- 
velopment in nuclear science and reactor technology, applications 
of radiation and radioisotopes, radiation protection environmental 
aspects, research and development in front line areas such as 
robotics, lasers, parallel processing etc. The activities are de- 
scribed under the headings: introduction, highlights, nuclear power 
sector, beyond nuclear power, support to research etc. Other activ- 
ities of DAE include international relations, emergency planning, 
training, technology transfer etc. Service activities include materials 
management, construction, publicity and information etc. The text 
is illustrated with a number of coloured photographs. A chart show- 
ing the organisational structure of atomic energy administration of 
the country and a map of India showing locations of various atomic 


energy establishments, spread all over the country are also in- 
cluded. (M.G.B.). 


31936 (INIS-mf-14308) Radiological Protection Institute of 
lreland activities and responsibilities. Radiological Protection 
Inst. of Ireland (ireland). 1994. 10p. Order Number DE94636731. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This brochure describes the Radiological Protection Institute of 
Ireland's functions and responsibilities which relate principally to 
the monitoring of radioactivity in the environment and of radiation 
doses received by people occupationally or otherwise; regulation of 
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the uses of ionising radiation in medicine, industry and elsewhere; 
assistance in developing national preparedness for response to a 
radiological emergency; and providing information and advice to 
government, other organisations and the general public on matters 
relating to ionising radiation. ills. 


31937 (INIS-mf—14312) Radiological Protection Institute of 
lreland 1992 annual report and accounts. Radiological Protec- 
tion Inst. of Ireland (ireland). Dec 1993. 40p. Order Number 
DE94636732. Source: OSTI; NTIS (US Sales Only); INIS. 

This report outlines the work of the Institute during 1992. The 
main developments during the year included the expansion of the 
programme of measurement of radon gas in buildings. A nation- 
wide survey was launched in which, over a period of four years, 
radon levels will be measured in more than 6000 homes. A major 
exercise of the National Emergency Plan for Nuclear Accidents 
took place in October which enhanced the level of preparedness of 
those who will have a key part in the national response to any radi- 
ological emergency. 


31938 (K/CSD/TM—-102-Rev.1) Automated Estimating Sys- 
tem (AES), Standard Value Update Program, user’s manual. 
Schwartz, R.K. (ed.); Holder, D.A. Oak Ridge National Lab., TN 
(United States). Aug 1994. 81p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840T21400. Order 
Number DE94018973. Source: OSTI; NTIS; GPO Dep. 

This manual contains instructions for operating the Standard 
Value Update Program. This program is operated and controlled by 
selected individuals in the Estimating and Scheduling Engineering 
Department of the Martin Marietta Energy Systems, Inc., Engineer- 
ing Division. It is used to control and standardized input into the 
Automated Estimating System (AES) Estimating program, a person 
computer-based software package designed to aid in the creation, 
updating, and reporting of project cost estimates. The AES Esti- 
mating program is documented in a separate user's manual. 


31939 (NIRS-32) Annual report of national institute of ra- 
diological sciences: April 1992 - March 1993. National Inst. of 
Radiological Sciences, Chiba (Japan). Jul 1993. 127p. Order Num- 
ber DE94792664. Source: OSTI; NTIS; INIS. 

This annual report is a compilation of the research activities and 
achievement in the National Institute of Radiological Sciences 
(NIRS) in Japan during the fiscal year 1992 (from April 1992 
through March 1993). Construction of the Heavy lon Medical 
Accelerator in Chiba (HIMAC) has reached semi-final stage. The re- 
search covers a wide range of radiological sciences from molecular 
biology to environmental studies and medicine including engineer- 
ing for heavy ion therapy of cancer. Topics consists of physics, 
chemistry, biomedical science, clinical research, and environmental 
sciences, covering a total of 84 titles. A list of publications by staff 
members, activities of research divisions, and organization chart of 
the NIRS are given in Appendix. (J.P.N.) 78 refs. 


31940 (ORNL/TM-12745) Total quality management pro- 
gram planning. Thornton, P.T.; Spence, K. Oak Ridge National 
Lab., TN (United States). May 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94016862. Source: OSTI; NTIS; GPO Dep. 

As government funding grows scarce, competition between the 
national laboratories is increasing dramatically. In this era of 
tougher competition, there is no for resistance to change. There 
must instead be a uniform commitment to improving the overall 
quality of our products (research and technology) and an increased 
focus on our customers’ needs. There has been an ongoing effort 
to bring the principles of total quality management (TQM) to all En- 
ergy Systems employees to help them better prepare for future 
changes while responding to the pressures on federal budgets. 
The need exists for instituting a vigorous program of education and 
training to an understanding of the techniques needed to improve 
and initiate a change in organizational culture. The TQM facilitator 
is responsible for educating the work force on the benefits of self- 
managed work teams, designing a program of instruction for 
implementation, and thus getting TQM off the ground at the worker 
and first-line supervisory levels so that the benefits can flow back 
up. This program plan presents a conceptual model for TQM in the 
form of a hot air balloon. In this model, there are numerous factors 





which can individually and collectively impede the progress of TQM 
within the division and the Laboratory. When these factors are ad- 
dressed and corrected, the benefits of TQM become more visible. 
As this occurs, it is hoped that workers and management alike will 
grasp the “total quality” concept as an acceptable agent for change 
and continual improvement. TQM can then rise to the occasion 
and take its rightful place as an integral and valid step in the Labo- 
ratory’s formula for survival. 
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Refer also to citation(s) 29074, 29081, 29111, 29112, 29141, 
29142, 29144, 29146, 29170, 29267, 29303, 29304, 29305, 29333, 
29360, 29394, 29414, 29419, 29476, 29534, 29538, 29564, 29629, 
29630, 29714, 29840, 29859, 29864, 29900, 29901, 29902, 29903, 
29904, 29905, 29906, 29912, 29917, 29928, 30016, 30018, 30157, 
30169, 30208, 30209, 30210, 30211, 30236, 30237, 30381, 30383, 
30384, 30386, 30430, 30464, 30517, 30518, 30519, 30520, 30531, 
30536, 30537, 30540, 30542, 30551, 30561, 30565, 30566, 30567, 
30569, 30570, 30630, 30635, 30664, 30798, 30799, 30833, 30835, 
30838, 30843, 30865, 30866, 30881, 30883, 30892, 30893, 30896, 
30902, 30903, 30906, 30907, 30985, 30995, 31061, 31188, 31222, 
31235, 31237, 31249, 31252, 31253, 31254, 31255, 31256, 31257, 
31259, 31260, 31263, 31432, 31648, 31650, 31654, 31655, 31656, 
31657, 31658, 31659, 31660, 31661, 31662, 31663, 31938, 31991 


31941 (AECL-—10777, pp. 11-29) Documentation for safety 
critical software. Courtois, P.J. (AlB-Vincotte Nucleaire, Brussels 
(Belgium)); Parnas, D.L. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Feb 1993. (CONF- 
9209474-: IAEA Specialists’ Meeting: Software Engineering in 
Nuclear Power Plants: Experience, Issues and Directions, Chalk 
River (Canada), 9-11 Sep 1992). In Proceedings. 330p. Order 


Number DE94632739. Source: OSTI; NTIS (US Sales Only); INIS. 
The paper briefly reviews some of the fundamental difficulties 
presented by the design and the validation of software for safety 


critical applications. It suggests that software formal documentation 
techniques may be one way to ameliorate the problems described. 
The principles behind a method of documenting both requirements 
and software design are presented. The method has been followed 
by the Atomic Energy Control Board of Canada in its safety 
assessment of the software for the shutdown system of the Dar- 
lington nuclear power generating station. The method is illustrated 
by applying it to a small portion of the safety feature actuation sys- 
tem of a PWR reactor. (Author) 15 refs., 4 tabs., fig. 


31942 (BARC—1993/E/031) Video frame processor. Joshi, 
V.M. (Bhabha Atomic Research Centre, Bombay (India). Electron- 
ics Div.); Agashe, Alok; Bairi, B.R. Bhabha Atomic Research 
Centre, Bombay (india). 1993. 46p. Order Number DE94635414. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report provides technical description regarding the Video 
Frame Processor (VFP) developed at Bhabha Atomic Research 
Centre. The instrument provides capture of video images available 
in CCIR format. Two memory planes each with a capacity of 512 x 
512 x 8 bit data enable storage of two video image frames. The 
stored image can be processed on-line and on-line image subtrac- 
tion can also be carried out for image comparisons. The VFP is a 
PC Add-on board and is I/O mapped within the host IBM PC/AT 
compatible computer. (author). 9 refs., 4 figs., 19 photographs. 


31943 (BNL-60710) DOS basics. O’Connor, P. Brookhaven 
National Lab., Upton, NY (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE94018434. Source: OSTI; NTIS; 
GPO Dep. 

DOS is an acronym for Disk Operating System. It is actually a 
set of programs that allows you to control your personal computer. 
DOS offers the capabilities to create and manage files; organize 
and maintain information placed on disks; use application programs 
such as WordPerfect, Lotus 123, Excel, Windows, etc. In addition, 
DOS provides the basic utilities needed to copy files from one area 
to another, delete files and list files. The latest version of DOS also 
offers more advanced features that include hard disk compression 
and memory management. Basic DOS commands are discussed. 
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31944 (CONF-931115—14) MPI workshop. Geist, G.A. Oak 
Ridge National Lab., TN (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Supercomputing conference on high per- 
formance computing and communications; Portland, OR (United 
States); 15-19 Nov 1993. Order Number DE94017883. Source: 
OSTI; NTIS; GPO Dep. 

This paper presents an overview of MPI, a record standard mes- 
sage passing interface for MIMD distributed memory concurrent 
computers. The design of MP! has been a collective effort involving 
researchers in the United States and Europe from many organiza- 
tions and institutions. MPI includes point-to-point and collective 
communication routines, as well as support for process groups, 
communication contexts, and application topologies. While making 
use of new ideas where appropriate, the MPI standard is based 
largely on current practice. 


31945 (ESTSC—000134IBMPC00) MGA: Plutonium Isotopic 
Gamme-Ray Analysis. Gunnink, R. (Lawrence Livermore National 
Lab., CA (United States)). Lawrence Livermore National Lab., CA 
(United States). 3 Apr 1990. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (NESC—9479). 
Source: ESTSC. 

Description: IBM PC; MS DOS; FORTRAN 77; 1 3.5 Diskette. 

The MGA (Multiple Group Analysis) program determines the 
relative abundances of plutonium and other actinide isotopes in dif- 
ferent materials. The program analyzes spectra taken of such 
samples using a 4096-channel germanium (Ge) gamma-ray spec- 
trometer. The code can be run in a one or two detector mode. The 
first spectrum, which is required and must be taken at a gain of 
0.075 Kev/channel with a high resolution planar detector, contains 
the 0-300 Kev energy region. The second spectrum, which is op- 
tional, must be taken at a gain of 0.25 Kev/channel; it becomes 
important when analyzing high burnup samples (concentration of 
Pu241 greater than one percent). Isotopic analysis precisions of 
one percent or better can be obtained, and no calibrations are re- 
quired. The system also measures the abundances of U235, U238, 
Np237, and Am241. A special calibration option is available to per- 
form a one-time peak-shape characterization when first using a 
new detector system. 


31946 (ESTSC—000165IBMPC05) AES6.0D: Automated Esti- 
mating System. Holder, D.A. (K-25 Site, Martin Marietta Energy 
Systems, Oak Ridge, TN (United States)). Oak Ridge K-25 Site, 
TN (United States). 1 Jun 1994. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Source: 
ESTSC. 

Description: IBM PC; DOS 3.1 or higher; Borland’s Turbo Pascal 
7.0; 6 3.5 Diskettes. At the time the computer is booted, a file 
named CONFIG.SYS must be in the root directory of the drive 
from which the system is loaded. The file must contain at least the 
following lines: FILES = ff, BUFFERS = bb, where ff must be at 
least 13 and bb must be at least 10. AES6.0D incorporates some 
codes which accompanies the Turbo Toolbox software package. It 
is permissible to distribute the object code of these routines with a 
production system. The source code cannot be distributed due to 
license restrictions from Borland International, Inc. If errors are en- 
countered during compilation, turn off the strict variable checking in 
passing parameters. SOURCE CODE IS NOT INCLUDED WITH 
PACKAGE. 

AES6.0D enters and updates the detailed cost, schedule, 
contingency, and escalation information contained in a typical con- 
struction or other project cost estimate. It combines this information 
to calculate both unescalated and escalated and cash flow values 
for the project. These costs can be reported at varying levels of 
detail. AES6.0D differs from previous versions in at least the fol- 
lowing ways: The schedule is entered at the WBS-Prticipant, 
Activity Level - multiple activities can be assigned to each WBS- 
Participant combination; the spending curve is defined at the 
schedule activity level and a weighing factor is defined which de- 
termines percentage of cost for the WBS-Participant applied to the 
schedule activity; Schedule by days instead of Fiscal Year/Quarter; 
Sales Tax is applied at the Line Item Level- a sales tax codes is 
selected toindicate Material, Large Single Item, or Professional 
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Services; a ‘data filter’ has been added to allow user to define data 
the report is to be generated for. 


31947 (ESTSC—000243SUN0000) DIGLIB: PC-DOS Graph- 
ics Subroutine Library. Brand, H.R. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). 20 Feb 1989. Sponsored by USDOE, 
Washington, DC (United States). Source: ESTSC. 

Description: SUN; UNIX; FORTRAN; 1 3.5 Diskette. 

DIGLIB is a collection of general graphics subroutines. It was de- 
signed to be small, reasonably fast, and device-independent. The 
software is readily usable by casual programmers for two- 
dimensional plotting. 


31948 (ESTSC—000677IBMPCO00) HFIT30: Thomson Scat- 
tering Lineshape Fitting for Plasma Diagnostics. Lassahn, G.D. 
(EG and G Idaho, Inc., idaho Falls, 1D (United States)). EG and G 
Idaho, Inc., Idaho Falls, ID (United States). 1 Feb 1994. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Source: ESTSC. 

Description: IBM PC; Microsoft DOS 5.0; FORTRAN Lahey F77L 
4.00; 1 3.5 Diskette. 

HFIT30 is used for interpreting lineshape (intensity versus fre- 
quency) data from Thomson and Rayleigh light scattering from a 
plasma, to obtain temperatures and number densities of the com- 
ponent species in the plasma. 


31949 (ESTSC—000687D0VAX00) SORS/NP1: Thermal 
Release of Radioactivity from MHTGR Core During Temp Ex- 
cursion Accidents. Schwartz, M.H. (General Atomics, San Diego, 
CA (United States)); Sedgley, D.B.; Mendonca, M.M. General 
Atomics, San Diego, CA (United States). 1 Sep 1993. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
90CH10438. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. 

Estimates activity release from coated particles and heavy metal 
contamination in MHTGR cores due to thermal transients. 


31950 (ESTSC—000725H600000) SYSREL: Monte Carlo 
Simulation of Reliability in Redundant Systems. Biver, C.J. 
(General Electric Co., St. Petersburg, FL (United States)). General 
Electric Co., St. Petersburg, FL (United States). Neutron Devices 
Dept. 4 Dec 1978. Sponsored by USDOE, Washington, DC (United 
States). (NESC—848). Source: ESTSC. 

Description: HONEYWELL 6000; GCOS; BASIC; 1 Mag Tape. 
The random number generator used by the developer is propri- 
etary, and is not included with the package. This routine must be 
replaced with the appropriate random number generator for the lo- 
cal computer environment. 

SYSREL uses a Monte Carlo simulation procedure to derive esti- 
mates of the reliability of systems consisting of a series of stages, 
each of which may be composed of components of equal or 
unequal reliability values operating in active, partial, or standby re- 
dundancy modes. In all cases a constant failure rate (exponential 
distribution of component life) is assumed. However, the addition of 
other descriptions of component life, such as gamma, log-normal, 
etc. would be relatively simple. 


31951 


(ESTSC—000726U110000) GETOUT: Radionuclide 
Migration from Underground Source. Cloninger, M.O. (Pacific 
Northwest Labs., Richland, WA (United States)); DeMier, W.V.; Lid- 
dell, P.J.; Eurkholder, H.C. Battelle, Columbus, OH (United States). 
1 Aug 1979. Sponsored by USDOE, Washington, DC (United 
States). (NESC-—887). Source: ESTSC. 


Description: UNIVAC1100; EXEC8; FORTRAN; 1 Mag Tape. 
Programs ONE, TWO, THREE, and FOUR must be executed in 
sequence. The intermediate output for each of the 1, 2, and 3 
member chains is written to separate files on a disk. These files 
may be examined and, if desired, edited before program FOUR is 
executed. Each program makes use of the UNIVAC system routine 
FACSF for interpretation and processing of an Executive control 
statement within the program. 

GETOUT is a set of four FORTRAN programs and associated 
subroutines developed as an aid to investigate the migration of ra- 
dionuclide chains from an underground source. The model to be 


462 ERA Vol. 19, No. 11 


analyzed is an underground nuclear waste disposal site and a uni- 
form one-dimensional soil column that connects the site with a 
surface water body. At an arbitrary time after the waste is de- 
posited, the radioactive material is released to an underground 
aquifer which flows at constant velocity directly through the soil col- 
umn into the surface water body. The program takes into account 
the complications introduced by the radioactive decay of first-order 
chains to produce other species which have different absorption 
characteristics and, in turn, decay at different rates. 


31952 (ESTSC—000727D078000) WAPPA: Waste Package 
Performance Assessment. Kilshtok, G. (Battelle Columbus Divi- 
sion, OH (United States)). Battelle, Columbus, OH (United States). 
1 Apr 1983. Sponsored by USDOE, Washington, DC (United 
States). (NESC—9673). Source: ESTSC. 

Description: DEC VAX11/780; VMS; FORTRAN 77; 1 Mag Tape. 

WAPPA, the Waste Package Performance Assessment program, 
is intended to serve as a tool for evaluating both the relative and 
the absolute performance of waste package design concepts, for 
guiding or selecting a preliminary design among conceptual de- 
signs, and for support of licensing activities. WAPPA is a barrier 
degradation code for a nuclear waste package in a geologic repos- 
itory. The WAPPA model includes five distinct degradation process 
models (radiation, thermal, mechanical, corrosion, and leaching), 
which are driven internally by waste decay and externally by repos- 
itory stress and fluids. The modeling approach is barrier-integrated 
and process-sequential, allowing modification of the entire waste 
package by the sequential operation of five process models within 
each time-step. The process models are coupled at the system 
level via state and coupling variables. The penetration of water into 
the waste package and its effects on the barriers it contacts are 
tracked radially inwards. The WAPPA model describes and predicts 
the temporal and spatial extent of the loss of containmentt capabil- 
ity for each barrier and for the entire waste package, on any time 
scale up to one million years after isolation. 


31953 (ESTSC—000728C660000) MELT3: Fast Reactor 
Transient Overpower Study. Waltar, A.E. (Hanford Engineering 
Development Lab., Richland, WA (United States)); Partain, W.L.; 
Kolesar, D.C.; O'Dell, L.D.; Padilla, A. Jr.; Sonnichsen, J.C.; 
Wilburn, N.P.; Willenberg, H.J.; Shields, R.J. Battelle, Columbus, 
OH (United States). 1 Dec 1974. Sponsored by USDOE, Washing- 
ton, DC (United States). (NESC-—700). Source: ESTSC. 

Description: CDC6600; SCOPE 3.4; FORTRAN IV; 1 Mag Tape. 
File STEADY, which is written by the steady-state program is 
mandatory input for the transient program. The transient program 
requires the FORTRAN Extended Record Manager File Processing 
System. Plotting capability is provided to supplement the printed 
output, but plots are not necessary for MELTS operation. The sam- 
ple problems may be executed while using the dummy CalComp 
plot routines supplied with the package. A more efficient alternative 
is to supply dummy subroutines for PLOT, PLOTS, and DRAW in 
the steady-state program, and a dummy subroutine for XPLOTX in 
the transient program. Both the steady-state and the transientt pro- 
gram assume that the operating system will zero the memory at 
load time. 

MELTS is a multichannel, neutronics, thermal-hydraulics digital 
computer program developed to investigate the transient behavior 
of a fast reactor during postulated transient overpower conditions. 
Reactivity feedback resulting from Doppler broadening, coolant 
density change and expulsion, bulk core expansion, and fuel 
movement are explicitly taken into account. The bulk of the model- 
ing detail has been addressed to the in-vessel portion of the 
reactor plant, although the friction and inertial aspects of up to 
three separate closed primary loops can be simulated. A wide vari- 
ety of accident conditions may be investigated. Particular modeling 
emphasis has, however, been placed on the simulation capabilities 


required for an unprotected transient overpower accident se- 
quence. 


31954 (ESTSC-000733C660000) FLAC: Flow Analysis 
Code. Versteegen, P.L. (Science Applications Inc., McLean, VA 
(United States)). General Atomics, San Diego, CA (United States). 
1 Jun 1969. Sponsored by USDOE, Washington, DC (United 
States). (NESC-395). Source: ESTSC. 





Description: CDC6600; SCOPE; FORTRAN IV. For large prob- 
lems, auxiliary data tapes can be used to store input information 
and results from the last iteration. These data tapes can be used 
to restart the problem in case of nonconvergence. The General 
Atomic system routine WARN permits the user to prescribe at run 
time a time interval parameter wuich is used as a warning period 
prior to job termination on the elapsed time job limit. Use of the 
statement CALL WARN (IWARN) returns a negative value of 
IWARN until the job enters the specified warning time interval after 
which a positive value is assigned. This routine is used to initiate 
writing to tape to restart data for subsequent runs. A maximum 
value for elapsed CP time, which may be supplied as input data, is 
used in subroutine WARN. If the elapsed CP time comes within 
seconds of this maximum, it is assumed convergence will not ... 

FLAC calculates the steady-state flow and pressure distribution 
in an arbitrary network. The program includes the possibility of 
heat addition and mass addition in any portion of the network. 


31955 (ESTSC—0007331037000) FLAC: Flow Analysis Code. 
Malek, G.J. (General Atomics Inc., San Diego, CA (United States)). 
General Atomics, San Diego, CA (United States). 1 Jun 1969. 
Sponsored by USDOE, Washington, DC (United States). (NESC-— 
395). Source: ESTSC. 

Description: IBM370; OS/370; FORTRAN IV. For large problems, 
auxiliary data tapes can be used to store input information and re- 
sults from the last iteration. These data tapes can be used to 
restart the problem in case of nonconvergence. The General 
Atomic system routine WARN permits the user to prescribe at run 
time a time interval parameter wuich is used as a warning period 
prior to job termination on the elapsed time job limit. Use of the 
statement CALL WARN (IWARN) returns a negative value of 
IWARN until the job enters the specified warning time interval after 
which a positive value is assigned. This routine is used to initiate 
writing to tape to restart data for subsequent runs. 

FLAC calculates the steady-state flow and pressure distribution 
in an arbitrary network. The program includes the possibility of 
heat addition and mass addition in any portion of the network. 


31956 (ESTSC—0007351037000) PARET-ANL: Program for 
the Analysis of Reactor Transients. Woodruff, W.L. (Argonne 
National Lab., IL (United States)). Argonne National Lab., IL 
(United States). 1 Nov 1984. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (NESC-555). 
Source: ESTSC. 

Description: IBM370; OS/MVT (IBM 370), MVS 
(IBM3033);FORTRAN IV (91%), BAL (9%); 1 Mag Tape. A general- 
ized input processor in IBM assembly language is _ included. 
Auxiliary Fortran routines for processing and editing the summary 
plot files generated by PARET-ANL and for generating an updated 
properties library are also included. Subroutine INLK was compiled 
with the FORTX450 compiler with 450K. The normal compiler 
could not process OPT=2 because this routine is too large. The 
SIZE parameter of the linkage editor must be set to (300K,24K). 

PERET-ANL is designed for use in predicting the course and 
consequences of nondestructive reactivity accidents in research 
and test reactor cores. It can be used for both steady-state and 
transient analysis. 


31957 (EUR-14927, pp. 1412-1415) Methodology of proba- 
bilistic uncertainty analysis of computational assessments. 
Hofer, E. (Geselischaft fuer Reaktorsicherheit mbH (GRS), Garch- 
ing (Germany)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. Contract Bi6-125. In Adiation 
protection. Progress report 1990-91. 1571p. Order Number 
DE94633834. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in DE, FR. 

The project consists of three parts: so-called Driver programme 
is being developed to guide the user through the steps of a proba- 
bilistic uncertainty and sensitivity analysis, with the aim of the 
analysis requiring as little user interference as possible. After com- 
pletion of the Driver programme the package is available for use 
on mainframe computers. The value of an uncertainty and sensitiv- 
ity analysis depends largely on the quality of the subjective 
probability distributions needed for propagation of the state of 
knowledge through the model. (R.P.) 14 refs. 
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31958 (I\C-94/46) Seméinfinite mathematical programming: 
A collocation approach. Luhandjula, M.K. (international Centre 
for Theoretical Physics, Trieste (Italy)); Belhouas, M.; Ouanes, M. 
International Centre for Theoretical Physics, Trieste (Italy). Mar 
1994. 9p. Order Number DE94634273. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A semi-infinite mathematical program arises when an infinite 
number of constraints has to be incorporated into a mathematical 
program framework. In this paper a Galerkin approximation like 
method is used to derive a way for dealing with a semi-infinite non 
linear mathematical program. Convergence is guaranteed and it is 
shown that linear and geometric semi-infinite programs can be 
solved as particular cases. Salient features of the approach along 
with advantages over other discretization schemes are also pointed 
out. A numerical example is provided for the sake of illustration. 
(author). 4 refs, 1 fig. 


31959 (INIS-AR-073) PCLOOK: an interactive code for 
spectral analysis. Macchiavelli, A.O.; Tomasi, D. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Fisica. 1993. 17p. (In Spanish). (CONF-9309407—: 4. Academical 
meeting on technology, Resistencia (Argentina), 22-24 Sep 1993). 
Order Number DE94635415. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Pre-conference paper. 

The present work describes an interactive programme for the 
analysis of spectra developed to run in a PC platform. PCLOOK 
has a graphic interface that allows the user to get access to differ- 
ent functions using the mouse or directly typing commands. In this 
way one can switch to a suitable required environment to manage 
the histograms reassembling in this way a spectrum calculator.The 
PCLOOK programme was mainly developed to use in nuclear 
physics applications, but it is also possible to modify it with relative 
little effort to adapt it to other applications. It was written in Mi- 
crosoft’s BASIC 7.1 installed in a 33MHz 486 Everex PC. For a 
proper operation an ordinary VGA display and mouse are needed. 
The memory requirements depend on the size and number of the 
user defined spectra; for instance, for twenty 2048 channels spectra 
the available memory space must be 320 KBytes. (author). 5 figs. 


31960 (INIS-mf—13961, [pp. 8]) Numerical solution of the 
waterhammer equations using the method of characteristics 
and comparison against experiments. Muzumdar, A.P. (Ontario 
Hydro, Toronto, ON (Canada)). Canadian Nuclear Society, Toronto, 
ON (Canada). 1992. 762p. (CONF-9206428—: 32. Annual confer- 
ence of the Canadian Nuclear Association, Saint John (Canada), 
7-10 Jun 1992). In Proceedings of the 13. annual conference of 
the Canadian Nuclear Society. V. 2. Order Number DE94635127. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the development and application of a math- 
ematical model and numerical solution method for the transient 
flow behaviour of a fluid in a system of pipes. The type of problem 
studied falls under classical water hammer theory, and the solution 
technique is the method of characteristics. This method is applied 
in a computer program WHAM, which was originally developed to 
model a series of water hammer experiments simulating the rup- 
ture of a pressure tube within a CANDU reactor. The WHAM code 
was then modified considerably to model the acoustic response of 
a general piping network. Application of the WHAM code to various 
experiments is discussed. 1 ref., 15 figs. 


31961 (IS-M-789) Truly distribution-independent algo- 
rithms for the problem. Aluru, S.; Prabhu, G.M.; 
Gustafson, J. Ames Lab., IA (United States). [1994]. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-82. (CONF-941118—4: Supercomputing '94 meeting, 
Washington, DC (United States), 14-18 Nov 1994). Order Number 
DE94014238. Source: OSTI; NTIS; GPO Dep. 

The N-body problem is to simulate the motion of N particles un- 
der the influence of mutual force fields based on an inverse square 
law. Greengard’s algorithm claims to compute the cumulative force 
on each particle in O(N) time for a fixed precision irrespective of 
the distribution of the particles. In this paper, we show that Green- 
gard’s algorithm is distribution dependent and has a lower bound 
of Q(N log? N) in two dimensions and Q(N log* N) in three dimen- 
sions. We analyze the Greengard and Barnes-Hut algorithms and 
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show that they are unbounded for arbitrary distributions. We also 
present a truly distribution independent algorithm for solving the N- 
body problem in Q(N log N) time in two dimensions and in Q(N 
log* N) time in three dimensions. 


31962 (JINR-R—11-94-74) Numerical investigation of 
Schwinger-Dyson and Bethe-Salpeter equations with Gauss 
potential in the framework of the quarkonium model. 
Amirkhanov, |.V.; Zemlyanaya, E.V.; Pervushin, V.N.; Puzynin, I.V.; 
Puzynina, T.B.; Sarikov, N.A.; Strizh, T.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1994. 18p. (in Russian). Order Number 
DE94636730. Source: OSTI; NTIS (US Sales Only); INIS. 

The mathematical model ‘quarkonium’ is considered on the basis 
of Schwinger-Dyson equation for the quark mass function and 
Bethe-Salpeter equation for the bound states. The software for 
numerical investigations of the model is constructed, and the solu- 
tions to the boundary problems for these equations with the Gauss 
potential for pion are obtained. The several renormalization 
scheme of the quark wave function ‘inside’ meson are considered. 
It is shown that in the considered renormalization scheme the 
mode! with the Gauss potential describes the quark dynamical 
mass, due to the spontaneous chiral symmetry breaking, as well 
as the mass and the leptonic decay constant of pion. 15 refs.; 6 
figs.; 8 tabs. (author). 


31963 (JINR-R—11-94-120) SYSINT(SYSINTM)-program 
complex for numerical solution of the eigenvalue problem for 
system of integral equations. Zemiyanaya, E.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1994. 10p. (In Russian). Order Num- 
ber DE94636729. Source: OSTI; NTIS (US Sales Only); INIS. 

SYSINT (SYSINTM) - program complex for numerical solution of 
the eigenvalue problem for a system of integral equations is de- 
scribed. The iterative scheme is realized on the basis of the 
modified continuous analogue of Newton method. The programs 
are written in Fortran. The description of algorithms and parame- 
ters of programs is presented. The examples illustrating the use of 
the program are given. 8 refs.; 4 tabs. (author). 


31964 (KEK-PROC—93-16) Proceedings of workshop on 
‘future in HEP computing’. Karita, Yukio; Amako, Katsuya; 
Watase, Yoshiyuki (eds.). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1993. 297p. (in Japanese, English). 
(CONF-9303297—: Workshop on ‘future in HEP computing’, 
Tsukuba (Japan), 11-12 Mar 1993). Order Number DE94792684. 
Source: OSTI; NTIS; INIS. 

The workshop was held on March 11 and 12, 1993, at the Na- 
tional Laboratory for High Energy Physics (KEK). The large flow 
from the conventional system centering around large versatile com- 
puters to the down-sizing taking distributed processing systems in 
it is formed, but its destination is not yet seen. As the concrete 
themes of ‘future in HEP computing’, problems toward down-sizing 
and the approach, future perspective of the networks, and adanta- 
tion of software engineering and pointing to object were taken up. 
At the workshop, lectures were given on requirements in HEP 
computing, possible solutions from Hitachi and Fujitsu, and net- 
work computing with work-stations regarding down-sizing and HEP 
computing; approaches in INS and KEK regarding future comput- 
ing system in HEP laboratories; user requirement for future 
network, network service available in 1995-2005, multi-media com- 
munication and network protocols regarding future networks; 
object-oriented approach for software development, OOP for real 
time data acquisition and accelerator control; ProdiG activities and 
future of FORTRAN, F90 and HPF regarding OOP and physics, 
and trends in software development methodology. (K.I.). 


31965 


(LA-UR-94-1705) An integrated architecture of adap- 
tive neural network control for dynamic systems. Ke, Liu; 
Tokar, R.; Mcvey, B. Los Alamos National Lab., NM (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-941190-1: 


Neural information processing systems, Denver, CO (United 


States), 29 Nov - 3 dec 1994). Order Number DE94014813. 
Source: OSTI; NTIS; GPO Dep. 
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In this study, an integrated neural network control architecture for 
nonlinear dynamic systems is presented. Most of the recent em- 
phasis in the neural network control field has no error feedback as 
the control input which rises the adaptation problem. The integrated 
architecture in this paper combines feed forward control and error 
feedback adaptive control using neural networks. The paper re- 
veals the different internal functionality of these two kinds of neural 
network controllers for certain input styles, e.g., state feedback and 
error feedback. Feed forward neural network controllers with state 
feedback establish fixed control mappings which can not adapt 
when model uncertainties present. With error feedbacks, neural 
network controllers learn the slopes or the gains respecting to the 
error feedbacks, which are error driven adaptive control systems. 
The results demonstrate that the two kinds of control scheme can 
be combined to realize their individual advantages. Testing with dis- 
turbances added to the plant shows good tracking and adaptation. 


31966 (LA-UR-94-2014) Lower bounds for identifying sub- 
set members with subset queries. Knill, E. Los Alamos National 
Lab., NM (United States). Apr 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941178-1: Symposium on foundations of computer sci- 
ence, Santa Fe, NM (United States), 20-22 Nov 1994). Order 
Number DE94014296. Source: OST!; NTIS; GPO Dep. 

An instance of a group testing problem is a set of objects Oand 
an unknown subset P of O.The task is to determine P by using 
queries of the type “does P intersect “Q”, where Q is a subset of 
O. This problem occurs in areas such as fault detection, multiac- 
cess communications, optimal search, blood testing and 
chromosome mapping. Consider the two stage algorithm for 
solving a group testing problem where in the first stage, a prede- 
termined set of queries, are asked in parallel, and in the second 
stage, P is determined by testing individual objects. Let n = |O]. 
Suppose that P is generated by independently adding each x €O 
to P with probability p/n. Let q; (q2) be the number of queries 
asked in the first (second) stage of this algorithm. We show that if 
Q1 = o(log(n) log(n)/log log(n)), then Exp(q2) = n'—"), while there 
exist algorithms with q, = O(log(n)log(n)/loglog(n)) and Exp(qe) = 
o(l). The proof involves a relaxation technique which can be used 
with arbitrary distributions. The best previously known bound is q, 
+ Exp(q2) = Q(p log(n)). For general group testing algorithms, our 
results imply that if the average number of queries over the course 
of n? (+ > 0) independent experiments is O n'—€, then with high 
probability Q(log(n)log(n)/loglog(n)) non-singleton subsets are 
queried. This settles a conjecture of Bill Bruno and David Torney 
and has important consequences for the use of group testing in 
screening DNA libraries and other applications where its is more 
cost effective to use non-adaptive algorithms and/or expensive to 
prepare a subset Q for its first test. 


31967 (LA-UR-94-2335) An algorithm for “rezoning” 
particle-in-cell calculations. Lapenta, G.; Brackbill, J.U. Los 
Alamos National Lab., NM (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9409105—1: 15. international conference on 
the numerical simulation of plasmas, Valley Forge, PA (United 
States), 7-9 Sep 1994). Order Number DE94016056. Source: 
OSTI; NTIS; GPO Dep. 

To give particle-in-cell methods (PIC) the same flexibility as 
finite-difference methods, one must be able to add and delete parti- 
cles as needed. This flexibility is needed to model flows with large 
variations in density, to use variable grid spacing to resolve multi- 
ple length scale structures, and to use PIC in cylindrical geometry. 
The PIC method is applied to both kinetic and fluid problems. In 
kinetic calculations, the information and the interest lies in the dis- 
tribution in velocity. In fluid calculations, moments of the velocity 
distribution, e€.g., mass, momentum, and energy, are conserved. 
Thus, different kinds of information must be preserved in fluid and 
kinetic calculations when particles are added and deleted. We de- 
scribe two algorithms for controlling the number of particles in PIC 
calculations, one for kinetic md one for fluid calculations. These 
algorithms, which we call “particle rezoners ,” are designed to pre- 
serve essential information in each case and to be simple and 
inexpensive to apply. 





31968 (LA-UR-94-2443) Nonlinear dynamic fluid-structure 
interaction calculations with coupled finite element and finite 
volume programs. Lewis, M.W. (Los Alamos National Lab., NM 
(United States)); Kashiwa, B.A.; Meier, R.W.; Bishop, S. Los 
Alamos National Lab., NM (United States). [1994]. 11p. Sponsored 
by USDOE, Washington, DC (United States);Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-941142-15: American Society of Mechanical 
Engineers’ winter annual meeting, Chicago, IL (United States), 9- 
11 Nov 1994). Order Number DE94016204. Source: OSTI; NTIS; 
GPO Dep. 

Two- and three-dimensional fluid-structure interaction computer 
programs for the simulation of nonlinear dynamics were developed 
and applied to a number of problems. The programs were created 
by coupling Arbitrary Lagrangian-Eulerian finite volume fluid dy- 
namics programs with strictly Lagrangian finite element structural 
dynamics programs. The resulting coupled programs can use either 
fully explicit or implicit time integration. The implicit time integration 
is accomplished by iterations of the fluid dynamics pressure solver 
and the structural dynamics system solver. The coupled programs 
have been used to solve problems involving incompressible fluids, 
membrane and shell elements, compressible multiphase flows, ex- 
plosions in both air and water, and large displacements. In this 
paper, we present the approach used for the coupling and describe 
test problems that verify the two-dimensional programs against an 
experiment and an analytical linear problem. The experiment in- 
volves an explosion underwater near an instrumented thin steel 
plate. The analytical linear problem is the vibration of an infinite 
cylinder surrounded by an incompressible fluid to a given radius. 


31969 (LA-UR-94-2472) The impact of changes in DOE 
computer security on safeguards systems. Hunteman, W.J. 
(Los Alamos National Lab., NM (United States)); Caldwell, R.J. Los 
Alamos National Lab., NM (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940748—47: Institute of Nuclear Materials 
Management annual meeting, Naples, FL (United States), 17-20 
Jul 1994). Order Number DE94016152. Source: OSTI; NTIS; GPO 
Dep. 

Recent changes in the Department of Energy regulations on 
classified computer security have introduced a number of signifi- 
cant requirements for automated information systems land 
networks. These changes are necessary because of changes in 
computer technology, a reduced level of clearances, and increased 
personnel access, such as DOE “L” clearances and international 
inspections, in the facilities. These changes will affect all computer- 
based systems that process, or are connected to computers that 
process, classified data. The additional and modified requirements 
are identified and described. The impact of the requirements on 
safeguards computer-based systems, such as instruments, data- 
base systems, and networks, is reviewed. Some simple examples 
of typical safeguards systems are discussed with suggestions on 
how the systems can comply with the requirements. 


31970 (LA-UR-94-2649) An object-oriented optimization 
systems. Cunningham, G.S.; Hanson, K.M.; Jennings, G.R. Jr.; 
Wolf, D.R. Los Alamos National Lab., NM (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9411104—2: Institute of Electri- 
cal and Electronics Engineers (IEEE) international conference on 
image processing, Austin, TX (United States), 13-16 Nov 1994). 
Order Number DE94016190. Source: OSTI; NTIS; GPO Dep. 

We have described the implementation of a graphical program- 
ming tool in the object-oriented language, Smalitalk-80, that allows 
a user to construct a radiographic measurement model. The mea- 
surement model can be used to generate the measurements 
predicted by a given parameterized model of an experimental 
object. In this paper, we describe extensions to the graphical pro- 
gramming tool that allow it to be used to perform Bayesian 
inference on very large sets of object parameters, given real exper- 
imental data, by optimizing the likelihood or posterior probability of 
the parameters, given the real data. 


31971 (LA-UR-94-2825) Adaptive capture of expert behav- 
lor. Jones, R.D.; Barrett, C.L.; Hand, U.; Gordon, R.C. Los Alamos 
National Lab., NM (United States). Aug 1994. 28p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94018285. Source: OSTI; NTIS; GPO 
Dep. 

The authors smoothed and captured a set of expert rules with 
adaptive networks. The motivation for doing this is discussed. (1) 
Smoothing leads to stabler control actions. (2) For some sets of 
rules, the evaluation of the rules can be sped up. This is important 
in large-scale simulations where many intelligent elements are 
present. (3) Variability of the intelligent elements can be achieved 
by adjusting the weights in an adaptive network. (4) After capture 
has occurred, the weights can be adjusted based on performance 
criteria. The authors thus have the capability of learning a new set 
of rules that lead to better performance. The set of rules the au- 
thors chose to capture were based on a set of threat determining 
rules for tank commanders. The approach in this paper: (1) They 
smoothed the rules. The rule set was converted into a simple set of 
arithmetic statements. Continuous, non-binary inputs, are now per- 
mitted. (2) An operational measure of capturability was developed. 
(3) They chose four candidate networks for the rule set capture: 
(a) multi-linear network, (b) adaptive partial least squares, (c) con- 
nectionist normalized local spline (CNLS) network, and (d) CNLS 
net with a PLS preprocessor. These networks were able to capture 
the rule set to within a few percent. For the simple tank rule set, 
the multi-linear network performed the best. When the rules were 
modified to include more nonlinear behavior, CNLS net performed 
better than the other three nets which made linear assumptions. 
(4) The networks were tested for robustness to input noise. Noise 
levels of plus or minus 10% had no real effect on the network per- 
formance. Noise levels in the plus or minus 30% range degraded 
performance by a factor of two. Some performance enhancement 
occurred when the networks were trained with noisy data. (5) The 
scaling of the evaluation time was calculated. (6) Human variation 
can be mimicked in all the networks by perturbing the weights. 


31972 Method for exponentiating in cryptographic systems. 
Brickell, E.F.; Gordon, D.M.; McCurley, K.S. To Dept. of Energy. 
1992. Filed date 13 Aug 1992. U.S. Patent Application 7-929,929. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE94016124. Source: 
OSTI; NTIS; GPO Dep. 

An improved cryptographic method utilizing exponentiation is 
provided which has the advantage of reducing the number of multi- 
plications required to determine the legitimacy of a message or 
user. The basic method comprises the steps of selecting a key 
from a pre-approved group of integer keys g; exponentiating the 
key by an integer value e, where e represents a digital signature, to 
generate a value g°; transmitting the value g® to a remote facility 
by a communications network; receiving the value g® at the remote 
facility; and verifying the digital signature as originating from the 
legitimate user. The exponentiating step comprises the steps of ini- 
tializing a plurality of memory locations with a plurality of values g™, 
computing aj representations for a integer base b, where a; repre- 
sents the weighing factor of the ith digit of the integer e; computing 
the individual values of cy anentng to the rule: cy=Taj=d g*i; and 
computing the product of IT"/g.; ¢g° from the stored values of from 
the plurality of memory locations so as to determine a value for g®. 


31973 (PNL-10073) Trigonometric functions of nonlinear 
quantities. Wester, D.W. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1994. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94018794. Source: OSTI; NTIS; GPO Dep. 
Trigonometric functions of nonlinear quantities are introduced. 
Functions of the form -f{x*), Rx’), and -f'(x*) are reported, where -f 
is a trigonometric function such as cos, sin, tan, cot, sec, or csc; x 
is a variable; a is a constant; y is a variable; and n is a constant. 
Sums, products and quotients of these functions are defined. 
Trigonometric functions of nonlinear quantities involving constants 
to variable powers also are mentioned. Possible applications to 


quantum mechanics, gravity, and a final theory of matter are dis- 
cussed. 


31974 (SAND-94-0985C) Performance issues for engineer- 


ing analysis on MIMD parallel computers. Fang, H.E.; Vaughan, 
C.T.; Gardner, D.R. Sandia National Labs., Albuquerque, NM 
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(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States);Department of Defense, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-941142— 
17: American Society of Mechanical Engineers’ winter annual 
meeting, Chicago, IL (United States), 9-11 Nov 1994). Order Num- 
ber DE94015769. Source: OSTI; NTIS; GPO Dep. 

We discuss how engineering analysts can obtain greater compu- 
tational resolution in a more timely manner from applications codes 
running on MIMD parallel computers. Both processor speed and 
memory capacity are important to achieving better performance 
than a serial vector supercomputer. To obtain good performance, a 
parallel applications code must be scalable. In addition, the aspect 
ratios of the subdomains in the decomposition of the simulation do- 
main onto the parallel computer should be of order 1. We 
demonstrate these conclusions using simulations conducted with 
the PCTH shock wave physics code running on a Cray Y-MP, a 
1024-node nCUBE 2, and an 1840-node Paragon. 


31975 (SAND-94-1005C) A domain decomposition scheme 
for Eulerian shock physics codes. Bell, R.L. (Amparo Corp., Al- 
buquerque, NM (United States)); Hertel, E.S. Jr. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-941142—14: American Society of Mechanical 
Engineers’ winter annual meeting, Chicago, IL (United States), 9- 
11 Nov 1994). Order Number DE94015739. Source: OSTI; NTIS; 
GPO Dep. 

A new algorithm which allows for complex domain decomposition 
in Eulerian codes was developed at Sandia National Laboratories. 
This new feature allows a user to customize the zoning for each 
portion of a calculation and to refine volumes of the computational 
space of particular interest This option is available in one, two, and 
three dimensions. The new technique will be described in detail 
and several examples of the effectiveness of this technique will 
also be discussed. 


31976 (SAND—94-1100) CUBIT mesh generation environ- 
ment: Volume 1: Users manual. Blacker, T.D. (and others); 
Bohnhoff, W.J.; Edwards, T.L. Sandia National Labs., Albuquerque, 
NM (United States). May 1994. 180p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94017496. Source: OSTI; NTIS; GPO Dep. 

The CUBIT mesh generation environment is a two- and three- 
dimensional finite element mesh generation tool which is being 
developed to pursue the goal of robust and unattended mesh 
generation—effectively automating the generation of quadrilateral 
and hexahedral elements. It is a solid-modeler based preprocessor 
that meshes volume and surface solid models for finite element 
analysis. A combination of techniques including paving, mapping, 
sweeping, and various other algorithms being developed are avail- 
able for discretizing the geometry into a finite element mesh. 
CUBIT also features boundary layer meshing specifically designed 
for fluid flow problems. Boundary conditions can be applied to the 
mesh through the geometry and appropriate files for analysis gen- 
erated. CUBIT is specifically designed to reduce the time required 
to create all-quadrilateral and all-hexahedral meshes. This manual 
is designed to serve as a reference and guide to creating finite ele- 
ment models in the CUBIT environment. 


31977 (SAND—94-1228C) Split-C and active messages un- 
der SUNMOS on the Intel Paragon. Reisen, R. (Sandia National 
Labs., Albuquerque, NM (United States)); Maccabe, A.B. Sandia 
National Labs., Albuquerque, NM (United States). Apr 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-941118-2: Supercomputing '94 
meeting, Washington, DC (United States), 14-18 Nov 1994). Order 
Number DE94011418. Source: OSTI; NTIS; GPO Dep. 

The compute power of the individual nodes of massively parallel 
systems increases steadily, while network latencies and bandwidth 
have not improved as quickly. Many researches believe that it is 
necessary to use explicit message passing in order to get the best 
possible performance out of these systems. High level parallel 
languages are shunned out of fear they might compromise perfor- 
mance. in this paper we have a look at one such language called 
Split-C. It fits into a middle ground between efforts such as High 
Performance Fortran (HPF) and explicit message passing. HPF 
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tries to hide the underlying architecture from the programmer and 
let the compiler and the run time system make decision about par- 
allelization, location of data, and the mechanisms used to transfer 
the data from one node to another. On the other hand, explicit 
message passing leaves all the decision to the programmer. Split- 
C allows access to a global address space, but leaves the 
programmer in contro! of the location of data, and offers a clear 
cost model for data access. Split-C is based on Active Messages. 
We have implemented both under the SUNMOS operating system 
on the Intel Paragon. We will discuss performance issues of Split-C 
and make direct comparisons to the Thinking Machines CM-5 im- 
plementation. We will also scrutinize Active Messages, discuss 
their properties and drawbacks, and show that other mechanisms 
can be used to support Split-C. 


31978 (SAND-94-1326) Guide to use the data features of 
the AT&T 7506, 7507, and 8510T ISDN phones. Eldridge, J.M. 
Sandia National Labs., Albuquerque, NM (United States). Jul 1994. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94018513. Source: 
OSTI; NTIS; GPO Dep. 

Integrated Service digital Network, ISDN, technology is an 
integral component of Sandia National Laboratories telecommuni- 
cations infrastructure. ISDN is a fully digital telephone service that 
allows simultaneous voice and data communication from the same 
telephone instrument. Almost all ISDN phones in use at Sandia/ 
New Mexico and most ISDN phones at Sandia/California have a 
built-in module for data communication. This user guide describes 
the use and operation of ISDN data module and services as they 
are installed at Sandia. 


31979 (SAND—94-1925C) Parallel solid mechanics codes at 
Sandia National Laboratories. McGlaun, M. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-941142-13: American Society of Mechanical 
Engineers’ winter annual meeting, Chicago, IL (United States), 9- 
11 Nov 1994). Order Number DE94015770. Source: OSTI; NTIS; 
GPO Dep. 

Computational physicists at Sandia National Laboratories have 
moved their production codes to distributed memory parallel com- 
puters. The codes include the multi-material CTH Eulerian code, 
structural mechanics code. This presentation discusses our experi- 
ences moving the codes to parallel computers and experiences 
running the codes. Moving large production codes onto parallel 
computers require developing parallel algorithms, parallel data 
bases and parallel support tools. We rewrote the Eulerian CTH 
code for parallel computers. We were able to move both ALEGRA 
and PRONTO to parallel computers with only a modest number of 
modifications. We restructured the restart and graphics data bases 
to make them parallel and minimize the I/O to the parallel com- 
puter. We developed mesh decomposition tools to divide a 
rectangular or arbitrary connectivity mesh into sub-meshes. The 
sub-meshes map to processors and minimize the communication 
between processors. We developed new visualization tools to pro- 
cess the very large, parallel data bases. This presentation also 
discusses our experiences running these codes on Sandia’s 1840 
compute node intel Paragon, 1024 processor nCUBE and net- 
worked workstations. The parallel version of CTH uses the 
Paragon and nCUBE for production calculations. The ALEGRA and 
PRONTO codes are moving off networked workstations onto the 
Paragon and nCUBE massively parallel computers. 


31980 (SAND-94-2010C) Bullding a bridge with the cus- 
tomer to facilitate collecting and validating information in 
modeling sessions. Eaton, S.M. Sandia National Labs., Albu- 
querque, NM (United States). 21 Jul 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9408115-2: NIAM-ISDM 1994 conference, 
Albuquerque, NM (United States), 24-26 Aug 1994). Order Number 
DE94017338. Source: OSTI; NTIS; GPO Dep. 

To build a bridge with customers, we balance the linear modeling 
process with the dynamics of the individuals we serve, who may 
feel unfamiliar, even confused, with that process. While it is recog- 
nized that human factors engineers improve the physical aspect of 
the workplace, they also work to integrate customers’ cognitive 





styles, feelings, and concerns into the workplace tools. We take 
customers’ feelings into consideration and integrate their expressed 
needs and concerns into the modeling sessions. After establishing 
an agreeable, professional relationship, we use a simple, portable 
CASE tool to reveal the effectiveness of NIAM. This tool, Modeler’s 
Assistant, is friendly enough to use directly with people who know 
nothing of NIAM, yet it captures all the information necessary to 
create complete models. The Modeler’s Assistant succeeds be- 
cause it organizes the detailed information in an enhanced text 
format for customer validation. Customer cooperation results from 
our modeling sessions as they grow comfortable and become en- 
thused about providing information. 


31981 (SAND—94-8233) DAVE: A plug and play model for 
distributed multimedia application development. Mines, R.F.; 
Friesen, J.A.; Yang, C.L. Sandia National Labs., Albuquerque, NM 
(United States). Jul 1994. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940756—1: 8. ACM international conference on supercom- 
puting, Manchester (United Kingdom), 11-15 Jul 1994). Order 
Number DE94016481. Source: OSTI; NTIS; GPO Dep. 

This paper presents a model being used for the development of 
distributed multimedia applications. The Distributed Audio Video 
Environment (DAVE) was designed to support the development of 
a wide range of distributed applications. The implementation of this 
model is described. DAVE is unique in that it combines a simple 
“plug and play” programming interface, supports both centralized 
and fully distributed applications, provides device and media exten- 
sibility, promotes object reuseability, and supports interoperability 
and network independence. This model enables application devel- 
opers to easily develop distributed multimedia applications and 
create reusable multimedia toolkits. DAVE was designed for devel- 
oping applications such as video conferencing, media archival, 
remote process control, and distance learning. 


31982 (SLAC-PUB-6478) Networking with China. Cottrell, 
R.L.A. (Stanford Linear Accelerator Center, Menlo Park, CA 
(United States)); Granieri, C.; Fan, Lan; Xu, Rongsheng; Karita, 
Yukio. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1944. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-940492— 
11: Meeting on computing in high-energy physics, San Francisco, 
CA (United States), 21-27 Apr 1994). Order Number DE94017495. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents the history and current status Of computer 
networking between IHEP in Beijing, China and the rest of the 
world, starting with no links at the beginning of 1987 thru X.25 pub- 
lic networks and dial up links, to the installing, in March 1993, of 
one of the first dedicated 64 kbps satellite computer links between 
China and the outside world. In May 1994, IHEP became the first 
Chinese institution to have a fully operational world-wide Internet 
connection. Experience with this dedicated link between SLAC and 
IHEP will be presented together with future plans to add a land line 
between KEK and IHEP and to extend the links within China. 


31983 (UCRL-ID-117420) Point based hydrodynamics 
applied to shallow water equations. Eltgroth, P. Lawrence Liver- 
more National Lab., CA (United States). May 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE94016629. Source: OSTI; NTIS; 
GPO Dep. 

Smoothed Particle Hydrodynamics (SPH) has proven useful for 
many problems of scientific interest. This report is concerned with 
a generalization to the SPH method which may be of value for 
problems such as climate modeling. The main objective of the 
work is to carry out the new formulation, called Point Interactive 
Physics and to compare results for PIP and standard finite 
difference techniques on a simple test problem. The basic SPH ap- 
proach describes a system using a set of points. These points are 
not associated with a grid or mesh, as in most approaches. The 
individual points are each assigned a mass and move with the ma- 
terial velocity. Thus the original SPH method is Lagrangian. 
Properties of the system are expressed as sums over the sample 
points using a weighting function called a kernel function. For most 
problems, tile weighting function extends over a relatively short 
range, called the smoothing length. The Point Interacting Physics 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


(PIP) approach also samples information at a set of points, and 
then uses kernel functions to infer physical properties everywhere. 
The points are not assigned fixed values of miss and they are al- 
lowed to undergo arbitrary physically reasonable motion. In this 
report, results will be presented for fixed points arranged irregularly 
over a spherical surface. Thus, this version of PIP will be applied 
in an Eulerian fashion. The basic reason for the Eulerian treatment 
is enhanced efficiency arising from the fixed geometric relation- 
ships among the points. After a brief description of the SPH and 
PIP methods, the PIP formulation will be compared to a normal fi- 
nite difference approach for a simple shallow water advection test 
problem. It appears that accurate simulations can be accom- 
plished, but that computational speed is comparable to that 
observed for other techniques. 


31984 (UCRL-ID-118276) Program WALKMAN: A code de- 
signed to perform electron single collision elastic scattering 
Monte Carlo calculations. Cullen, D.E. Lawrence Livermore Na- 
tional Lab., CA (United States). Aug 1994. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94017501. Source: OSTI; NTIS; GPO 
Dep. 

The computer code WALKMAN performs electron single collision 
elastic scattering Monte Carlo calculations in spherical or planar 
geometry. It is intended as a research tool to obtain results that 
can be compared to the results of condensed history calculations. 
This code is designed to be self documenting, in the sense that the 
latest documentation is included as comment lines at the beginning 
of the code. Printed documentation, such as this document, is peri- 
odically published and consists mostly of a copy of the comment 
lines from the code. The user should be aware that the comment 
lines within the code are continually updated to reflect the most re- 
cent status of the code and these comments should always be 
considered to be the most recent documentation for the code and 
may supersede published documentation, such as this document. 
Therefore, the user is advised to always read the documentation 
within the actual code. The remainder of this report consists of ex- 
ample results and a listing of the documentation which appears at 
the beginning of the code. 


31985 


(UCRL-JC—115613) On integrating modeling soft- 
ware for application to tota-system performance assessment. 
Lewis, L.C. (Lawrence Livermore National Lab., CA (United 
States)); Wilson, M.L. Lawrence Livermore National Lab., CA 
(United States). May 1994. 5p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940815-75: International nuclear and hazardous waste 
management conference, Atlanta, GA (United States), 14-18 Aug 
1994). Order Number DE94016361. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We examine the processes and methods used to facilitate col- 
laboration in software development between two organizations at 
separate locations — Lawrence Livermore National Laboratory 
(LLNL) in California and Sandia National Laboratories (SNL) in 
New Mexico. Our software development process integrated the ef- 
forts of these two laboratories. Software developed at LLNL to 
model corrosion and failure of waste packages and subsequent re- 
leases of radionuclides was incorporated as a source term into 
SNLs computer models for fluid flow and radionuclide transport 
through the geosphere. 


31986 (UCRL-JC—116526-Rev.1) Integrated sclence model 
for assessment of climate change: Revision 1. Jain, A.K. 
(Lawrence Livermore National Lab., CA (United States)); Wueb- 
bles, D.J.; Kheshgi, H.S. Lawrence Livermore National Lab., CA 
(United States). Apr 1994. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940632-10-Rev.1: Annual meeting and exhibition of the Air 
and Waste Management Association, Cincinnati, OH (United 
States), 19-24 Jun 1994). Order Number DE94016363. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Past measurements show that greenhouse gas concentrations, 
many of which are affected by human related activities, are in- 
creasing in the atmosphere. There is wide consensus that this 
increase influences related activities, are increasing the earth’s en- 
ergy balance and concern that this will cause significant change in 
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climate. Many different policies could be adopted in response to 
the prospects of greenhouse warming. Models are used by policy 
markers to analyze the range of possible policy options developed 
as a response to concerns about climate change. A fully integrated 
assessment model that spans the many aspects of climate change, 
including economics, energy options, effects of climate, and im- 
pacts of climate change, would be a useful tool. With this goal in 
mind, the science modules which estimate the effect of emissions 
of greenhouse gasses on global temperature and sea level are be- 
ing developed. This is a report of the current characteristics and 
performance of an Integrated Science Model which consists of cou- 
pled modules for carbon cycle, atmospheric chemistry of other 
trace gases, radiative forcing by greenhouse gases, energy balance 
model for global temperature, and a model for sea level response. 


31987 (UCRL-JC—116626) A centralized audio presentation 
manager. Papp, A.L. lil; Blattner, M.M. Lawrence Livermore Na- 
tional Lab., CA (United States). 16 May 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States);National Science Foun- 
dation, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Grant IRI-9213823. (CONF-9411101—1: Interna- 
tional conference on auditory display, Santa Fe, NM (United 
States), 7-9 Nov 1994). Order Number DE94015182. Source: 
OSTI; NTIS; GPO Dep. 

The centralized audio presentation manager addresses the prob- 
lems which occur when multiple programs running simultaneously 
attempt to use the audio output of a computer system. Time de- 
pendence of sound means that certain auditory messages must be 
scheduled simultaneously, which can lead to perceptual problems 
due to psychoacoustic phenomena. Furthermore, the combination 
of speech and nonspeech audio is examined; each presents its 
own problems of perceptibility in an acoustic environment com- 
posed of multiple auditory streams. The centralized audio 
presentation manager receives abstract parameterized message re- 
quests from the currently running programs, and attempts to create 
and present a sonic representation in the most perceptible manner 
through the use of a theoretically and empirically designed rule set. 


31988 (UCRL-JC—118234) Meshes: The next generation. 
Christon, M.; Hardin, D.; Compton, J.; Zosel, M. Lawrence Liver- 
more National Lab., CA (United States). 29 Aug 1994. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-941118-6: Supercomputing '94 
meeting, Washington, DC (United States), 14-18 Nov 1994). Order 
Number DE94016702. Source: OSTI; NTIS; GPO Dep. 

Building complex meshes for large-scale numerical simulations 
presents immense difficulties in exploiting high-performance com- 
puters. Industry and research leaders will describe the current state 
of the art for generating meshes for such large scientific problems. 
This will be followed by a panel and general audience discussion 
of the algorithmic and architectural issues surrounding the genera- 
tion of meshes with10’ to 10° grid points. (Note: The terms “mesh” 
and “grid” are used interchangeably in the literature.) 


31989 (UCRL-LR-117760) Program partitioning and sched- 
uling for NUMA computer architectures. Wolski, R.M. Lawrence 
Livermore National Lab., CA (United States). Mar 1994. 195p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94019020. Source: 
OSTI; NTIS; GPO Dep. 

Thesis. Submitted to Univ. of California, Davis. 

To effect the parallel execution of a program on a multiprocessor, 
each of the program’s constituent computations must be assigned 
to a processing resource within the multiprocessor. The problem of 
making this assignment so that execution time is minimized (known 
as the mapping problem) has been shown to be NP-complete. 
However, heuristics based on the performance characteristics of 
the target multiprocessor can yield execution times that approach 
the minimum possibile. The mapping problem can be divided in to 
the problem of partitioning the computations into sequential 
threads, and the problem of scheduling those threads on the pro- 
cessors of the target system. This dissertation presents a logical 
framework and a set of heuristics that operate within the frame- 
work for the automatic partitioning and scheduling of programs at 
compile-time. The framework is based on the memory-node execu- 
tion model which correctly captures the interaction between 
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computations, processors, and the communication resources within 
a multiprocessor. The CP and HEF heuristics manipulate the fea- 
tures of the memory-node model to produce efficient program 
mappings. The effectiveness of the partitioning and scheduling 
techniques is investigated for Non-uniform Memory Access 
(NUMA) architecture types. To test the versatility of the approach, 
results are presented both for processors implementing strict exe- 
cution semantics, and non-strict load/store semantics popular with 
RISC systems. The partitioner and scheduler are also used to in- 
vestigate the possible advantages of multithreading (using either 
hardware or software), and the effectiveness of massively parailel 
systems, within a scientific programming context. 


31990 (UCRL-MA-—116609) Network intrusion detector: NID 
user’s guide V 1.0. Palasek, R. (ed.). Lawrence Livermore National 
Lab., CA (United States). Apr 1994. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94017412. Source: OSTI; NTIS; GPO Dep. 

The NID suite of software tools was developed to help detect 
and analyze intrusive behavior over networks. NID combines and 
uses three techniques of intrusion detection: attack signature 
recognition, anomaly detection, and a vulnerability risk model. The 
authors have found from experience that the signature recognition 
component has been the most effective in detecting network based 
attacks. The underlying assumption of NID is that there is a secu- 
rity domain that you are interested in protecting. NID monitors 
traffic that crosses the boundary of that domain, looking for signs 
of intrusion and abnormal activity. 
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Refer also to citation(s) 29036, 29328, 29345, 30415, 30652, 
30790, 30836, 30876, 31574, 31575, 31576, 31673, 31924 


31991 (BNL-60712) dBASE IV basics. O'Connor, P. 
Brookhaven National Lab., Upton, NY (United States). 1994. 65p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94018323. Source: 
OSTI; NTIS; GPO Dep. 

This is a user's manual for dBASE IV. dBASE IV is a popular 
software application that can be used on your personal computer 
to help organize and maintain your database files. It is actually a 
set of tools with which you can create, organize, select and manip- 
ulate data in a simple yet effective manner. dBASE IV offers three 
methods of working with the product: (1) control center: (2) com- 
mand line; and (3) programming. 


31992 (DOE-94016248) Nuclear Terms Handbook 1993. 
USDOE Office of Intelligence and National Security, Washington, 
DC (United States). Office of Intelligence. [1993]. 187p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94016248. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Based on requests from intelligence agencies, law enforcement 
Officials, foreign service security officers and professional organiza- 
tions, OTA created this unclassified Nuclear Terms Handbook. 
Objective of this handbook is to provide a useful, unclassified re- 
search instrument to assist a broad range of individuals who are 
involved in nuclear-related activities, but lack technical expertise 
about the nuclear arena. This handbook is written in non-technical 
language to assist intelligence, security, and law enforcement offi- 
cers to understand the types and uses of materials and processes 
involved in nuclear operations. Listings and maps of nuclear power 
plants are included. 


31993 (IAEA-NDS—O(rev.94/1)) Index to the IAEA-NDS- 
Documentation Series. s%AEA-NDS documentation _ series, 
|AEA-NDS documentation series. Lemmel, H.D. international 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Jan 1994. 16p. Order Number DE94634270. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This index lists the current versions of the IAEA-NDS-documents 
which summarize contents and format of nuclear data libraries 
available from the IAEA Nuclear Data Section. (author). 





31994 (IAEA-NDS—7(rev.94/1)) Index of Nuclear Data 
Libraries avallable from the IAEA Nuclear Data Section. |AEA- 
NDS documentation series, IAEA-NDS documentation series. 
Lemmel, H.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Nuclear Data Section. Jan 1994. 36p. Order Number 
DE94634271. Source: OSTI; NTIS (US Sales Only); INIS. 

This document lists more than 100 nuclear data libraries together 
with references that give more detailed information about these 
libraries. The data libraries include neutron cross-sections, reso- 
nance parameters, fission-product yields, nuclear structure and 
decay data, gamma-rays from radionuclides, data of nuclear reac- 
tions induced by charged particles or heavy ions, photonuclear 
data, photoatomic interaction data, and many others, partly with re- 
lated data processing computer codes. All data and documentation 
references are available upon request from the IAEA Nuclear Data 
Section, free of charge on magnetic tape, PC diskettes, or through 
the online Nuclear Data Information System (NDIS). (author). 


31995 (IAEA-NDS—150(rev.94/2)) Online Nuclear Data Ser- 
vice. IAEA-NDS documentation series, IAEA-NDS documentation 
series. Dunford, C.L. (International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section); Burrows, T.W. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Feb 1994. 82p. Order Number DE94634268. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The US National Nuclear Data Center and the IAEA Nuclear 
Data Section offer online computer access through international 
networks to their nuclear-physics and photo-atomic numeric 
databases, related bibliographic systems and other related informa- 
tion of interest to basic and applied research and technology. A 
detailed description of the access procedures, the technical re- 
quirements, and the available databases is given. (author). 


31996 (WHC-SA-2434) Generating custom test plans for 
CASE*Dictionary 5.0. Atkins, K.D. (Boeing Computer Services, 
Richland, WA (United States)). Westinghouse Hanford Co., Rich- 
land, WA (United States). Apr 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-9404143-2: Oracle CAS SIG spring ‘94 conference, Key- 
stone, CO (United States), 23-26 Apr 1994). Order Number 
DE94018164. Source: OSTI; NTIS; GPO Dep. 

Most database development organizations use a formal software 
development methodology that requires a certain amount of formal 
testing. The amount of formal testing that will be performed will 
vary from methodology to methodology and from site to site. If a 
very detailed formal test plan is required for each module in a sys- 
tem, the work involved to produce the test plan can be tedious and 
costly. After a system has been designed and developed using 
Oracle*CASE, there is much useful information in the 
CASE*Dictionary repository. If this information could be tied to 
specific test requirements, a test plan could be generated automat- 
ically, saving much time and resources. This paper shows how 
CASE*Dictionary can be used to store test plan information that 
can then be used to generate a specific test plan for each module 
based on it’s detailed data usage. 
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31997 (IAEA-NENP-TC-SLR-4/003-93/1, pp. 17-20) IAEA 
technical co-operation projects on "Enhancement of Availabil- 
ity and Satety of WWER Type NPPs”. Kossilov, A. (international 
Atomic Energy Agency, Vienna (Austria). Div. of Nuclear Power). 
International Atomic Energy Agency, Vienna (Austria); Vyskumny 
Ustav Jadrovych Elektrarni, Trnava (Slovakia). 1993. (CONF- 
9304259-: Seminar on electrical equipment upgrade of 
WWEFP-type nuclear power plants, Trnava (Slovakia), 6-9 Apr 
1993). In Electrical equipment upgrade of WWER-type nuclear 
power plants. Working material: Proceedings of a seminar held in 
Tmava, Slovak Republic, 6-9 April 1993. 460p. Order Number 
DE94634057. Source: OSTI; NTIS (US Sales Only); INIS. 

The activities within the IAEA technical cooperation project on 
Enhancement of availability and safety of WWER type NPPs’ are 
outlined. 
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31998 (IAEA-TC-HUN-9/019/1, pp. 7-10) Report of the sem- 
nar on the role and responsibilities of management for NPP 
personnel training. Mautner Markhof, F. (international Atomic En- 
ergy Agency, Vienna (Austria)). International Atomic Energy 
Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The seminar at Paks on the Role and Responsibilities of Man- 
agement in NPP Personnel Training and Competence was the first 
activity to implement the Hungarian Model Project on Strengthen- 
ing Training for Operational Safety at Paks NPP. This seminar was 
also the first seminar on this subject organized by the IAEA, and 
was regarded by all involved to have been successful. The partici- 
pants comprised 63 senior and middle-level management of Paks 
NPP as well as senior staff from six other organizations in Hungary 
which will cooperate with Paks NPP on the implementation of the 
Hungarian Model Project. The seminar was also the start of the im- 
plementation of one of the main parts and objectives of the project, 
namely, the introduction on an overall basis of a systematic ap- 
proach to the training of all Paks NPP personnel. 


31999 (iAEA-TC-HUN-9/019/1, pp. 27-36) Role of Paks NPP 
in plant personnel training and qualification and in Hungarian 
model project. Trampus, P. (Paks Nuclear Power Plant Ltd., Paks 
(Hungary)). International Atomic Energy Agency, Vienna (Austria). 
1994. (CONF-9403157—: Seminar on the role and responsibilities 
of management in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personne! training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Role of Paks NPP in plant personnel training and qualification is 
described outlining the following issues: chronology of the training 
at Paks NPP, training activities, system of updating and brush-up 
training courses, Paks NPP training center. 


32000 (IAEA-TC-HUN-9/019/1, pp. 37-39) Role of the Hun 
garian Atomic Energy Commission in the training and 
qualification of NPP personnel. Vona, P. International Atomic En- 
ergy Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar 
on the role and responsibilities of management in NPP personnel 
training and competence, Paks (Hungary), 21-25 Mar 1994). In 
Role and responsibilities of management in NPP personnel training 
and competence. Working material: Presentations for the seminar 
of the IAEA model project in Hungary: Strengthening training for 
operational safety at Paks NPP, Paks, 21-25 March 1994. 394p. 
Order Number DE94636545. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is reported that in Hungary, there is a decentralized legal con- 
trol. Within such a legal framework, laws, decrees of ministries and 
of authorities govern requirements relevant to the training, qualifi- 
cation and examination of NPP personnel in general. In addition to 
the legal control, a number of company rules are in effect as to the 
qualification and examination of operations personnel. The decen- 
tralized control appears in the system of requirements of training 
and qualification, as requirements are defined and controlled by 
legal measures issued by several authorities. The role of the Hun- 
garian Atomic Energy Commission in such a decentralized legal 
environment is: To establish requirements; to review their fulfill- 
ment. The basic requirements defined in cooperation with the 
Nuclear Regulatory Authority, relevant to training and qualification 
of personnel, are included in the Pre-commissioning Safety Report. 


32001 (IAEA-TC-HUN-9/019/1, pp. 40-54) Velki, Institute for 
Electric Power Research and Its role in NPP personnel training 
and in the Hungarian model project. Voeroess, L. (Villamosener- 
giaipari Kutato Intezet, Budapest (Hungary)). International Atomic 
Energy Agency, Vienna (Austria). 1994. (CONF-9403157—: Semi- 
nar on the role and responsibilities of management in NPP 
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personnel training and competence, Paks (Hungary), 21-25 Mar 
1994). In Role and responsibilities of management in NPP person- 
nel training and competence. Working material: Presentations for 
the seminar of the IAEA model project in Hungary: Strengthening 
training for operational safety at Paks NPP, Paks, 21-25 March 
1994. 394p. Order Number DE94636545. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The role of Institute for electric power research in NPP personnel 
training and in the Hungarian Model Project is discussed. Activities 
of the Institute in initiation of probabilistic approach for safety as- 
sessment and severe accident analysis and current status and 
future activities in the model project are outlined. 


32002 (IAEA-TC-HUN-9/019/1, pp. 55-60) Educational activ- 
ty of the Institute of Nuclear Techniques of the Technical 
University of Budapest. International Atomic Energy Agency, Vi- 
enna (Austria); Budapesti Mueszaki Egyetem, Budapest (Hungary). 
Nuclear Technikai Intezet. 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The formation history of the Technical University of Budapest 
and the Institute of Nuclear Techniques and their current educa- 
tional activities are described. 


32003 (IAEA-TC-HUN-9/019/1, pp. 62-69) Management 
responsibility for training policy, recruiting and retaining quali- 
fied NPP personnel. Billiard, P. (Electricite de France (EDF), 75 - 
Paris (France)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1994. (CONF-9403157-. Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

EDF approach directed to achieve better safety culture at 
nuclear power plants through personnel recruiting training and re- 
taining procedures is described. 


32004 


(IAEA-TC-HUN-9/019/1, pp. 70-72) Management sup- 
port for training and the improvement of safety culture. 
Tennant, D. (Atomic Energy Control Board, Ottawa, ON (Canada)). 


International Atomic Energy Agency, Vienna (Austria). 1994. 
(CONF-9403157—: Seminar on the role and responsibilities of man- 
agement in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personne! training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The AECB approach to management support for training of nu- 


clear power plants personnel and improvement of safety culture is 
outlined. ; 


32005 (IAEA-TC-HUN-9/019/1, pp. 85-86) Improving cco 
operation between all organisations Involved in personnel 
training and qualification. Training and qualification of train- 
ers. Birnie, S. International Atomic Energy Agency, Vienna 
(Austria). 1994. (CONF-9403157-: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Organizations involved in nuclear power plants personnel training 
and qualification are listed. Possible methods for improving their 
cooperation are discussed. 
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32006 (IAEA-TC-HUN-9/019/1, pp. 100-107) Use of SAT in 
developing emergency operating procedures. Mazour, T. (Ma- 
zour Associates, Inc., Mystic, CT (United States)). International 
Atomic Energy Agency, Vienna (Austria). 1994. (CONF-9403157-: 
Seminar on the role and responsibilities of management in NPP 
personnel training and competence, Paks (Hungary), 21-25 Mar 
1994). In Role and responsibilities of management in NPP person- 
nel training and competence. Working material: Presentations for 
the seminar of the IAEA model project in Hungary: Strengthening 
training for operational safety at Paks NPP, Paks, 21-25 March 
1994. 394p. Order Number DE94636545. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Issues of using systems approach to training in developing emer- 
gency operating procedures are discussed: categories and types 
of procedures, process of their development. 


32007 (IAEA-TC-HUN-9/019/1, pp. 179-191) Optimalized de- 
sign for training plans. Mendizabal, J.L. (TECNATOM SA, Madrid 
(Spain)). International Atomic Energy Agency, Vienna (Austria). 
1994. (CONF-9403157—: Seminar on the role and responsibilities 
of management in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personne! training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

This document establishes the principles to perform and maintain 
training systems based on individual performance using job and 
task analysis. 


32008 (IAEA-TC-HUN-9/019/1, pp. 192-209) Training for at- 
taining and maintaining the qualifications and competence of 
NPP personnel. Exner, E. (Siemens AG Unternehmensbereich 
KWU (Germany)). International Atomic Energy Agency, Vienna 
(Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The document gives brief impression about the necessity of 
training. A "Modular System of Training” giving a much higher flexi- 
bility for all the training steps is described. The process of 
preparation of training manuals is presented. Figs. 


32009 (IAEA-TC-HUN-9/019/1, pp. 211-219) SAT based con- 
tinuing training. Mazour, T. (Mazour Associates, Inc., Mystic, CT 
(United States)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1994. (CONF-9403157—-: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Contents and examples are described of continuing training pro- 
grammes for personnel who have completed their initial training 
programs to ensure that they maintain and upgrade their skills and 


knowledge necessary to accomplish both routine and emergency 
tasks. 


32010 (IAEA-TC-HUN-9/019/1, pp. 220-223) SAT and the 
use of simulators for training. Birnie, S. International Atomic En- 
ergy Agency, Vienna (Austria). 1994. (CONF-9403157-: Seminar 
on the role and responsibilities of management in NPP personnel 
training and competence, Paks (Hungary), 21-25 Mar 1994). In 
Role and responsibilities of management in NPP personnel training 
and competence. Working material: Presentations for the seminar 
of the IAEA model project in Hungary: Strengthening training for 
operational safety at Paks NPP, Paks, 21-25 March 1994. 394p. 


Order Number DE94636545. Source: OSTI; NTIS (US Sales Only); 
INIS. 





Simulators classification, training programme design, simulator 
training modules are described. 


32011 (IAEA-TC-HUN-9/019/1, pp. 224-228) Training of 
trainers in the use of SAT, with special emphasis on the simu- 
lator trainers. Evaluation of trainers’ on-the-job performance. 
Exner, E. (Siemens AG Unternehmensbereich KWU (Germany)). 
International Atomic Energy Agency, Vienna (Austria). 1994. 
(CONF-9403157—: Seminar on the role and responsibilities of man- 
agement in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personnel training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The process of training nuclear power plant personnel trainers 
with use of simulators is described. 


32012 (IAEA-TC-HUN-9/019/1, pp. 229) Training of trainers. 
Birnie, S. International Atomic Energy Agency, Vienna (Austria). 
1994. (CONF-9403157—: Seminar on the role and responsibilities 
of management in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personnel training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The process of training of nuclear power plant personnel trainers 
is described. (Role and responsibilities). 


32013 (IAEA-TC-HUN-9/019/1, pp. 230-234) Computer- 
based training with special emphasis on shift personnel 
training. Exner, E. (Siemens AG Unternehmensbereich KWU (Ger- 
many)). International Atomic Energy Agency, Vienna (Austria). 
1994. (CONF-9403157—: Seminar on the role and responsibilities 
of management in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personnel training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The features of computer-based training offering a wide range of 
possibilities for supporting other methods as well as separate in- 
struction, are presented. 


32014 (IAEA-TC-HUN-9/019/1, pp. 235-249) On-the-job 
training (OJT) and task performance evaluation. Mazour, T. 
(Mazour Associates, Inc., Mystic, CT (United States)). International 
Atomic Energy Agency, Vienna (Austria). 1994. (CONF-9403157—: 
Seminar on the role and responsibilities of management in NPP 
personnel training and competence, Paks (Hungary), 21-25 Mar 
1994). In Role and responsibilities of management in NPP person- 
nel training and competence. Working material: Presentations for 
the seminar of the IAEA model project in Hungary: Strengthening 
training for operational safety at Paks NPP, Paks, 21-25 March 
1994. 394p. Order Number DE94636545. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Goals of formal on-the-job training (OJT) and task performance 
evaluation, selection OJT content, design and development OJT 
materials, implementation OJT, and evaluation of the effectiveness 
of OJT are described. 


32015 (IAEA-TC-HUN-9/019/1, pp. 255-279) SAT develop- 
ment model for Almaraz NPP (AMA project). Mendizabal, J.L. 
(TECNATOM SA, Madrid (Spain)). International Atomic Energy 
Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 
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Project methodology, analysis of the occupational and training 
situation, task analysis process, design process for a systematic 
training plan specific to the job position are described. 


32016 (IAEA-TC-HUN-9/019/1, pp. 280-289) Special require- 
ments for training and qualification of maintenance personnel. 
Tennant, D. (Atomic Energy Control Board, Ottawa, ON (Canada)). 
International Atomic Energy Agency, Vienna (Austria). 1994. 
(CONF-9403157—: Seminar on the role and responsibilities of man- 
agement in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personnel! training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Special requirements for training and qualification of NPP main- 
tenance personnel as a useful tool for managing resources and 
matching skills capabilities are discussed. 


32017 (IAEA-TC-HUN-9/019/1, pp. 290-293) Special require- 
ments for the training of technical support personnel. Exner, 
E. (Siemens AG Unternehmensbereich KWU (Germany)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1994. 
(CONF-9403157—: Seminar on the role and responsibilities of man- 
agement in NPP personnel training and competence, Paks 
(Hungary), 21-25 Mar 1994). In Role and responsibilities of man- 
agement in NPP personnel training and competence. Working 
material: Presentations for the seminar of the IAEA model project 
in Hungary: Strengthening training for operational safety at Paks 
NPP, Paks, 21-25 March 1994. 394p. Order Number 
DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Special requirements for the training of NPP technical support 
personnel as well as B 600 courses for other technical personnel 
and modular training system are presented. 


32018 (IAEA-TC-HUN-9/019/1, pp. 295-304) Overall evaiua- 
tion of training programmes and processes. Role of evaluation 
in the QA process. Birnie, S. International Atomic Energy Agency, 
Vienna (Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Aole and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Different aspects of overall evaluation of training programmes 
and processes as well as role of evaluation in the quality assur- 
ance process are considered. 


32019 (IAEA-TC-HUN-9/019/1, pp. 305-314) Three experi 
ence feedback application levels. Billiard, P. (Electricite de 
France (EDF), 75 - Paris (France)). International Atomic Energy 
Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Three types of experience feedback application levels, used to 
evaluate training programmes for nuclear power plant personnel 
are considered. 


32020 (IAEA-TC-HUN-—9/019/1, pp. 316-319) Nuclear power 
plant training in Canada. Tennant, D. (Atomic Energy Control 
Board, Ottawa, ON (Canada)). International Atomic Energy 
Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
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IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

The organization process of nuclear power plant personnel train- 
ing, developed by three Canadian utilities; Ontario Hydro, Hydro 
Quebec and New Brunswick Power, is described. 


32021 (IAEA-TC-HUN-9/019/1, pp. 320-329) Nuclear power 
plant personne! training in France. Billiard, P. (Electricite de 
France (EDF), 75 - Paris (France)). International Atomic Energy 
Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Data on French nuclear electricity generation sites, nuclear 
power plant operations personnel, operation simulators, nuclear 
training centers and training statistics are presented. 


32022 (IAEA-TC-HUN-9/019/1, pp. 330-339) Training of 
German NPP personnel. Exner, E. (Siemens AG Unternehmens- 
bereich KWU (Germany)). International Atomic Energy Agency, 
Vienna (Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

A survey is given about the nuclear training activities in Germany. 
Data on training facilities, the training measures for the responsible 
shift personnel according to BMU-Guidelines are presented. 


32023 (IAEA-TC-HUN-9/019/1, pp. 340-366) Spanish ne- 
tional programme and experience on training and qualification 
for nuclear power plant personnel. Mendizabal, J.L. (TEC- 
NATOM SA, Madrid (Spain)). International Atomic Energy Agency, 
Vienna (Austria). 1994. (CONF-9403157—: Seminar on the role and 
responsibilities of management in NPP personnel training and com- 
petence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

Spanish national programme and experience on training and 
qualification for nuclear power plant personnel, data on training 
methods and staff as well as Spain participation in IAEA training 
activities are described. 9 figs. 


32024 (IAEA-TC-HUN-9/019/1, pp. 367-376) Training of UK 
nuclear power plant personnel. Birnie, S. International Atomic 
Energy Agency, Vienna (Austria). 1994. (CONF-9403157—: Semi- 
nar on the role and responsibilities of management in NPP 
personnel training and competence, Paks (Hungary), 21-25 Mar 
1994). In Role and responsibilities of management in NPP person- 
nel training and competence. Working material: Presentations for 
the seminar of the [AEA model project in Hungary: Strengthening 
training for operational safety at Paks NPP, Paks, 21-25 March 
1994. 394p. Order Number DE94636545. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This short presentation cannot encompass the whole of the train- 
ing activity for the UK and therefore concentrates on that for 
Sizewell B PWR as an example. There are a number of differences 
between generic UK practice and other countries in the areas of 
recruitment, training and qualification of personnel. The major 
points are worthy of mention as they apply equally to the Sizewell 
Plant. The control personnel are all graduate or approaching 
status. Operators are not externally licensed, but undergo autho- 
rization procedures internal to the utility. The competence of 
personnel is the responsibility of the Station Manager, however the 
training process is split between a number of utility departments 
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and part therefore is effectively sub contracted by the NAP to train- 
ing centres and to other parts of the organization. 


32025 (IAEA-TC-HUN-9/019/1, pp. 376-384) Training of U.S. 
nuclear power plant personnel. Mazour, T. (Mazour Associates, 
Inc., Mystic, CT (United States)). International Atomic Energy 
Agency, Vienna (Austria). 1994. (CONF-9403157—: Seminar on the 
role and responsibilities of management in NPP personnel training 
and competence, Paks (Hungary), 21-25 Mar 1994). In Role and 
responsibilities of management in NPP personnel training and com- 
petence. Working material: Presentations for the seminar of the 
IAEA model project in Hungary: Strengthening training for opera- 
tional safety at Paks NPP, Paks, 21-25 March 1994. 394p. Order 
Number DE94636545. Source: OSTI; NTIS (US Sales Only); INIS. 

An overview of USA activities in the field of nuclear power plants 
personnel is presented. 


32026 (INIS-XN-513) Decree No 93-1272 of 1 December 
1983 on organising the central administration of the Ministry 
of Industry, Post and Telecommunications and Foreign Trade. 
France. 1 Dec 1998. 5p. (In French). Order Number DE94635404. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise of 2 De- 
cember 1993. 

A main feature of the Decree is the creation of a Service for Nu- 
clear Affairs within the General Directorate for Energy and Raw 
Materials (DGEMP). The Service is responsible for preparing and 
implementing government decisions on nuclear reactor types. It is 
the supervisory authority of the National Radioactive Waste Man- 
agement Agency (ANDRA) and, in the framework of the national 
non-proliferation policy, it participates in the control of exports of 
sensitive materials. The Directorate for the Safety of Nuclear Instal- 
lations, which was originally set up in 1973, is also within the 
DGEMP and is responsible for studying, defining and implementing 
the national policy in the field of nuclear safety, for giving advice 
on the Atomic Energy Commission’s (CEA) programmes on nu- 
clear safety, noting their implementation and examining the safety 
measures proposed for nuclear installations, for following all 
research and development work within its competence in other es- 
tablishments and for proposing and organising public information 
on safety problems. (NEA). 


32027 (INIS-XN-514) Order of 2 September 1993 fixing the 
conditions for the transfer of certain property, rights and obli- 
gations from the Atomic Energy Commission to the National 
Radioactive Waste Management Agency. France. 8 Sep 1993. 
ip. (In French). Order Number DE94635405. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in Journal Officiel de la Republique francaise of 17 
September 1993. 

This Order deals with the transfer of certain properties, rights and 
obligations of the Atomic Energy Commission (CEA) to the Na- 
tional Radioactive Waste Management Agency (ANDRA). (NEA). 


32028 (INIS-XN-518) Act No. 61 of 21 January 1994- 
Transformation into law, with amendments, of Decree-Law No. 
496 of 4 December 1996 laying down urgent provisions on re- 
organising environmental controls and creating the National 
Environmental Protection Agency. Italy. 21 Jan 1994. 12p. (in 
Italian). Order Number DE94635406. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in Gazzetta Officiale della Repubblica italiana of 27 
January 1994. 

This Act sets up the National Environmental Protection Agency- 
ANPA which replaces the Nuclear Safety and Health Protection 
Directorate (ENEA/DISP) of the National Agency for New Technol- 
ogy, Energy and the Environment (ENEA). The ENEA/DISP’s 
tasks, staff, structures, technical equipment and financial resources 
are transferred to the new Agency. ANPA is responsible for all the 
national technical and scientific activities and co-ordinates the 
working methods of the above-mentioned regional and provincial 
agencies. It also provides consultation and support services to the 
Ministry of the environment. In particular, ANPA is competent for 
supervising activities related to the peaceful uses of nuclear energy 
and analysing the impact of radiation on the environment. (NEA). 





32029 (INIS-XN-521) Ministries of Finance and of industry 
and Energy-Order No. 592-A/93 of 15 June. Portugal. 15 Jun 
1993. 5p. (In Portuguese). Order Number DE94635407. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in Diario da Republica - | serie B No 138 of 15 June 
1993. 

The National Laboratory of Industrial Engineering and Technol- 
ogy was converted into the National Institute of Industrial 
Engineering and Technology - INET! by Decree-Law No. 240/92 of 
22 October 1992. It is an Institute for technological research and 
development which provides support to the different industrial sec- 
tors in the ambit of the Ministry of Industry and Energy. This Order 
specifies that INETI is made up of institutes, technical and 
scientific services, central services and regional delegations. Its re- 
sponsibilities in the nuclear field are discharged by its Institute for 
energy Technologies. (NEA). 


32030 (INIS-XN-522) Ministry of the Environment and Nat- 
ural Resources. General Directorate for the Environment - 
Order No. 48/93/DGL. Portugal. 22 Nov 1993. 2p. (in Portuguese). 
Order Number DE94635408. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in Diario da Republica Il Serie No. 273 of 22 Novem- 
ber 1993. 

This order provides for the organisation of emergency responses 
within the General Directorate for the Environment, also in compli- 
ance with the 1986 IAEA Convention on Notification of a Nuclear 
Accident to which Portugal is a Party. A Technical Emergency 
Group, set up within the DGA ensures in co-operation with the na- 
tional Civil Protection Service, a permanent connection with the 
international emergency network set up for this purpose by the 
IAEA, and provides support services to national health protection 
bodies with a view to establishing preventive and protection mea- 
sures in the context of nuclear emergencies. (NEA). 


32031 (INIS-XN-523) Ministry of Industry and Energy - 


Regulatory Decree No. 7/93 of 19 March. Portugal. 19 Mar 1993. 


8p. (in Portuguese). Order Number DE94635409. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Published in Diario da Republica - | Serie B No. 66 of 19 March 
1993. 

This Decree reorganizes the General Directorate for Energy 
within the Ministry of Industry and Energy. Its services include a 
Nuclear Energy Division which is responsible for keeping under re- 
view the technical and economic tendencies in the development of 
fuel and equipment for nuclear power plants and the problems in 
the field of radioactive waste management. (NEA). 


32032 (INIS-XN-524) Ministry of Industry and Energy - De- 
cree Law No. 122/93 of 16 April. Portugal. 16 Apr 1993. 9p. (in 
Portuguese). Order Number DE94635410. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in Diario da Republica - | Serie A No. 89 of 16 April 
1993. 

The Directorate for Geology and Mines was restructured into a 
public boy by this Decree-Law and named the Geological and Min- 
ing Institute. The Institute is placed under the authority of the 
Ministry of Industry and Energy and is generally responsible for the 
management of mineral resources, for establishing and implement- 
ing the national policy regarding extractive industries and for 
proposing and implementing the related regulations. (NEA). 


32033 (INIS-XN-525) Decree-Law No. 189/93 of 24 May 
establishing the General Directorate for the Environment. Por- 
tugal. 24 May 1993. 6p. (in Portuguese). Order Number 
DE94635411. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Diario da Republica - | Serie A No. 120 of 24 May 
1993. 

This Decree-Law sets up a General Directorate for the Environ- 
ment with the Ministry for the Environment and Natural Resources. 
The Protection and Nuclear Safety Bureau-GPSN which had first 
been transferred from the Ministry of Industry, has now been 
merged with other Directorates into this new General Directorate 
for the Environment. The tasks of this Directorate include 
assessing and examining the radiological impact of nuclear and ra- 
dioactive installations, including radioactive waste management 
and the safety of nuclear installations. (NEA). 
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The effect of frequency on Young’s modulus and seismic wave at- 
tenuation, 19:29357 (R;US) 

The electronic properties of polysilanes, 19:30400 (R;US) 

The role of high pressure in the study and applications of the ferro- 
electric polymer polyvinylidene fluoride and its copolymers, 
19:30405 (R;US) 

Thermal enhanced vapor extraction systems: Design, application 
and performance prediction including contaminant behavior, 
19:30993 (R;US) 

Thermal, chemical, and mechanical cookoff modeling, 19:30841 
(R;US) 

Travel to Belgium and Germany for meetings on identification sys- 
tems: Foreign trip report, October 27—-November 5, 1993, 
19:30828 (R;US) 
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Sandia National Labs., Albuquerque, NM (United States) 


Travel to Mexico for meeting of the Mexico-USA Renewable En- 
ergy Corporation Program (PROCER) steering group: Foreign 
trip report, August 8-14, 1993, 19:30115 (R;US) 

Upgrading of coal liquids by Hydrous Metal Oxide catalysts, 
19:29039 (R;US) 

Using vulnerability assessments to design facility safeguards and 
security systems, 19:29475 (R;US) 

VUV spectroscopic observations on the SABRE applied-B ion 
diode, 19:31889 (R;US) 

Water removal from a dry barrier cover system, 19:29455 (R;US) 

Sandia National Labs., Livermore, CA (United States) 

Characterization of an expanded-field Schwarzschild objective for 
extreme ultraviolet lithography, 19:30813 (R;US) 

Daytime Raman lidar profiling of atmospheric water vapor, 
19:30899 (R;US) 

Design of a smart, survivable sensor system for rapid transit appli- 
cations, 19:30161 (R;US) 

Digital filtering for data compression in telemetry systems, 
19:30635 (R;US) 

Effects of ambient conditions on the adhesion of cubic boron ni- 
tride films on silicon substrates, 19:30364 (R;US) 

First principles simulation of materials properties, 19:30291 (R;US) 

Measurements of upper tropospheric moisture with a Raman lidar, 
19:30900 (R;US) 

Modeling turbulent flame propagation, 19:30514 (R;US) 

Process waste assessment for the Radiography Laboratory, 
19:29361 (R;US) 

The application of computational simulation to design optimization 
of an axisymmetric rapid thermal processing system, 19:30540 
(R;US) 

The Modified Embedded Atom Method, 19:31692 (R;US) 

Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de 
Medicina 

Scintiscanning study of esophageal transit on the chronic chaga- 
sic esophagopaty, 19:31051 (I;BR;in Portuguese) 

The esophageal transit in normal persons and in carrier of Chagas 
disease and progressive systemic sclerosis. A scintiscanning 
study, 19:31053 (1;BR;In Portuguese) 

Sao Paulo Univ., SP (Brazil). Faculdade de Medicina 

Increasing doses effect of L-T4 and L-T3 in the hypothalamus - 
hypophysis - thyroid in patients carrier of congenital and ac- 
quired hypothyroidism, 19:31050 (1;BR;In Portuguese) 

Sao Paulo Univ., SP (Brazil). inst. de Bioclencias 

Evaluation of ionizing radiation as quarantine treatment in Tephriti- 
dae (Diptera), 19:31070 (1;BR;iIn Portuguese) 

Science and Engineering Associates, Inc., Santa Fe, NM (United 
States) 

Data summary of gas pressure measurements on the Los Alamos 
LEDOUX Event: SEA topical report No. TR-91-07, 19:30850 
(R;US) 

Scotia Group, inc., Dallas, TX (United States) 
Tight gas reservoirs: A visual depiction, 19:29172 (R;US) 
Scottish Nuclear Ltd., Glasgow (United Kingdom) 

Annual report and accounts 1993-94, 19:31931 (1;GB) 

Scripps Institution of Oceanography, La Jolla, CA (United States) 

Modeling the response of the California Current system to global 
greenhouse warming: Final report to the National Institute for 
Global Environmental Change (August 1993), 19:30857 (R;US) 

Sherring Energy Associates, Princeton, NJ (United States) 

NREL-India initiative for Photovoltaics development and other Re- 
newable Energy Projects: Phase 1, Foreign trip report, January 
22—February 11, 1994, 19:29557 (R;US) 

Slovenska Akademia Vied, Bratislava (Slovakia). Fyzikainy Ustav 

A method and experimental facility for measurement of delayed 
neutron fast components and studies of fission isomers, 
19:31599 (1A;CZ) 

A study of ternary fission in low energy fission resonances of 235U, 
19:31598 (IA;CZ) 

Cold shape-asymmetric fission, 19:31601 (IA;CZ) 

Combining a dynamical and statistical approach to the competition 
between fission and particle emission, 19:31606 (IA;CZ) 

Correlated fission fragment independent yields for Mo/Ba charge 
asymmetry of the °*Cf(s.f.), 19:31613 (IA;CZ) 
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Diverse low energy fission data and fission dynamics, 19:31596 
(1A;CZ) 

Fissility of highly excited Z>85 nuclei, obtained from (HI,xn) reac- 
tion cross sections, 19:31595 (IA;CZ) 

Fission barrier parameters calculation of 75*Th and 256U, 
19:31625 (IA;CZ) 

Fission fragments angular distributions for a cold fragmentation 
process, 19:31608 (IA;CZ) 

Fission of 29°Pu by resonance neutrons, 19:31623 (IA;CZ) 

Global and fine structures of fission distributions, 19:31619 (IA;CZ) 

Halo-nuclei studied via relativistic mean-field effective interaction, 
19:31547 (IA;CZ) 

High-energy +-rays in heavy-ion fusion-fission, 19:31603 (IA;CZ) 

Hot fusion reaction cross-sections and nuclear fissility, 19:31620 
(IA;CZ) 

Investigation of fission dynamics of hot nuclei at HENDES 47- 
array, 19:30770 (IA;CZ) 

Investigation of light charged particles emitted in spontaneous fis- 
sion of 252Cf, 19:31600 (IA;CZ) 

Investigation of neutron emission at fission of excited compound 
nuclei with Z>92, 19:31616 (IA;CZ) 

Is the \-attachment probability in hyperonic fission a chronometer 
or a thermometer?, 19:31617 (IA;CZ) 

Mass, charge and total kinetic energy distributions for the photon 
induced fission of 2°2Th, 295U and *38U, 19:31622 (IA;CZ) 

Mass-energy distributions of fission fragments, liquid drop model, 
angular momentum and Businaro-Gallone point, 19:31611 
(IA;CZ) 

Muttiparameter system for nuclear measurements based on PC- 
CAMAC, 19:30769 (IA;CZ) 

Neutron multiplicity measurements and neutron emission from pri- 
mary fragments, 19:31626 (IA;CZ) 

New investigation of induced fission of aligned *5U nuclei, 
19:31615 (IA;CZ) 

New results for parity nonconservation in nuclear fission of 2°5U, 
19:31609 (IA;CZ) 
New results on the fission fragment energy and mass characteristics 
in spontaneous and thermal induced fission, 19:31627 (IA;CZ) 
On the angular distribution of fragments in the fission of the ori- 
ented nuclei of 235-U by resonance neutrons, 19:31604 (IA;CZ) 

Recent fission investigations at IRMM, 19:31610 (IA;CZ) 

Review of nuclear charge distributions from (ny,,f) experiments at 
the Lohengrin spectrometer, 19:31602 (IA;CZ) 

Second international conference on dynamical aspects of nuclear 
fission. Programme and abstracts, 19:31594 (1;CZ) 

Shape isomerism in light actinide nuclei, 19:31621 (IA;CZ) 

Some new aspects of ternary fission, 19:31605 (IA;CZ) 

Study of the 2°.207Pb,545 reactions at the Dubna gas-filled recoil 
separator, 19:31618 (IA;CZ) 

The fission time of excited nuclei, 19:31614 (1A;CZ) 

The shapes of differential energy distributions of fragments and 
fission modes, 19:31612 (IA;CZ) 

The treatment of (15 MeV/u) U+Ag reaction by Fokker-Planck 
equation, 19:31624 (IA;CZ) 

Time distributions of fission events, 19:31607 (IA;CZ) 

Two-dimensional Langevin approach to heavy-ion induced fission 
and light-particle evaporation, 19:31597 (IA;CZ) 


Sociedade Brasileira de Fisica, Sao Paulo, SP (Brazil) 

A water-cooled 13-kG magnet system, 19:31763 (IA;BR) 

Alterations of plasma edge turbulence caused by helical currents, 
19:31793 (IA;BR) 

Analysing the Martin-Taylor model with the Lyapunov exponent, 
19:31803 (IA;BR) 

Anisotropic stabilization of internal tilting FRC, 19:31789 (!A;BR) 

Cathode characterization system: preliminary results with 
(Ba,Sr,Ca) O coated cathodes, 19:31761 (IA;BR) 

Chaotic behavior in a relativistic electron beam interacting with a 
transverse slow electromagnetic wave, 19:31779 (IA;BR) 

Dielectric tensor for an inhomogeneous plasma with a current- 
carrying distribution, 19:31782 (IA;BR) 

Dimerized island chains in tokamaks, 19:31796 (IA;BR) 

Double layers in plasmas with two electronic temperatures, 
19:31774 (IA;BR) 





Effect. of a density jump on the Kelvin-Helmholtz instability in com- 
pressible MHD, 19:31769 (IA;BR) 

Effect of inhomogeneities in electron cyclotron absorption by cur- 
rent carrying plasmas, 19:31786 (IA;BR) 

Effects of frequency mismatch on a self-consistent arbitrary ampli- 
tude cyclotron resonance laser accelerator, 19:31775 (IA;BR) 
Effects of higher harmonics and longitudinal momentum in the 
stochastic interaction of magnetized electrons and ordinarily po- 

larized modes, 19:31766 (IA;BR) 

Effects of residual gases in the electron temperature and density 
in a vacuum are plasma centrifuge, 19:31758 (IA;BR) 

Eigenmodes of a toroidal cavity, 19:31792 (IA;BR) 

Electron acceleration by helicon waves in the linear mirror ma- 
chine LISA, 19:31777 (IA;BR) 

Energy analysis of electrons, positive and negative ions in oxygen 
plasma beams, 19:31776 (IA;BR) 

Energy transfer efficiency measurements in a_ theta-pinch, 
19:31787 (IA;BR) 

Energy transport in mirror machine LISA at electron cyclotron res- 
onance, 19:31778 (IA;BR) 

Equilibrium in a smail aspect-ratio tokamak, 19:31798 (IA;BR) 

Ergodic magnetic limiter design for tokamaks, 19:31877 (IA;BR) 

Experimental evidences of modulational instability of Langmuir 
waves excited by an electron beam ina plasma, 19:31771 (IA;BR) 

Experimental investigation on gyrotron open resonators, 19:31756 
(IA;BR) 

Fast ion absorption of lower hybrid power in JET, 19:31783 (IA;BR) 

Feasibility of Faraday rotation as density diagnostic in the TBR-1 
tokamak, 19:31790 (IA;BR) 

Formation of helical electron beams by electrostatic pumping, 
19:31755 (IA;BR) 

Gas discharge and visible spectroscopy on brass electrodes Z- 
pinch, 19:31759 (IA;BR) 

Hamiltonian formulation for the Martin-Taylor model, 19:31808 
(IA;BR) 

Hamiltonian structure for rescaled integrable Lorenz systems, 
19:31770 (IA;BR) 

Heating filament system of a Mig-type electron gun for a 35 GHz, 
100 k W gyrotron, 19:31801 (IA;BR) 

High current density and low fluctuation discharges in a small 
toroidal device CECI, 19:31800 (IA;BR) 

Influence of low Z impurity on the plasma confined by the TBR-1 
tokamak during the application of resonant helical fields, 
19:31784 (IA;BR) 

lonic classification in a theta-pinch spectroscopy light source, 
19:31788 (IA;BR) 

lonization of a low pressure gas by a stream of electrons, 
19:31772 (IA;BR) 

Lyapunov spectra of density fluctuations in TBR-1, 19:31797 (IA;BR) 

Magnetic field inhomogeneity effects in weakly relativistic plas- 
mas, 19:31791 (IA;BR) 

Magnetic island formation in tokamaks with multiple ring-shaped 
coils, 19:31802 (IA;BR) 

Multi-aperture two-electrode extraction system of an 1 mN ion 
thruster, 19:31412 (IA;BR) 

Nonlinear wave interactions on the plasma edge turbulence of 
TBR-1 tokamak, 19:31876 (IA;BR) 

Ohmic heating in a magnet coil by eddy currents, 19:31762 (IA;BR) 

On the kinetic theory of a fully ionized gas, 19:31765 (IA;BR) 

One channel bolometric diagnostic for TBR-1 tokamak, 19:31806 
(IA;BR) 

Plasma enhanced chemical vapor infiltration for carbon/carbon 
composite manufacture, 19:31534 (IA;BR) 

Probe techniques for measuring temperature fluctuations, 
19:31785 (IA;BR) 

Proceedings of the 2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop, 19:31754 (1;BR) 

Quiescent plasma machine for plasma investigation, 19:31874 
(1A;BR) 

Reconstruction of TBR-1 equilibrium parameters, 19:31805 (IA;BR) 

Relaxed states of tokamak plasmas, 19:31760 (IA;BR) 

Rotation of a magnesium plasma column in a background gas, 
19:31767 (IA;BR) 

Self-consistent theory for coaxial gyrotron cavity, 19:31757 (IA;BR) 


Society of Automotive Engineers of Japan, Tokyo (Japan) 


Short-period Wiggler FEL design using a R.F. accelerator as a 
beam energy source, 19:31780 (IA;BR) 

Studies of transport phenomena in tokamaks with nonstationary 
intervention into the discharge, 19:31794 (IA;BR) 

Study of primary electrons magnetic containment in a 5 cm diame- 
ter ion source, 19:31873 (IA;BR) 

Study of the expansion of a plasma produced by selective pho- 
toionization, 19:31773 (iA;BR) 

The application of semi-empirical model for FRC formation in the 
TC-| UNICAMP, 19:31875 (IA;BR) 

The conservation constants of nonlinear potential solutions, 
19:31764 (IA;BR) 

The statistical change in energy of a moving charge in laser- 
plasma, 19:31781 (IA;BR) 

The UNICAMP theta-pinch for spectroscopic study of plasma radi- 
ations, 19:31807 (iIA;BR) 

Theory of light emission from a magnetized plasma produced by 
two laser fields, 19:31768 (IA;BR) 

Tokamak electron temperature measurements using 
polypropylene-aluminum absorbers, 19:31799 (IA;BR) 

Toroidal transport investigation of the injected impurities in hot 
plasma, 19:31795 (IA;BR) 

Trapped particle orbits and bootstrap current in Low-Aspect-Ratio 
tokamaks, 19:31804 (1A;BR) 


Society of Automotive Engineers of Japan, Tokyo (Japan) 


1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114), 19:30221 (I;JP;in 
Japanese) 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No. 941 (115-165), 19:30222 (I;JP;In 
Japanese) 

Analysis of NO formation characteristics and its control concepts 
in diesel engines from NO reaction kinetics, 19:30208 (IA;JP;In 
Japanese) 

Characteristics of diesel spray of impinging flow nozzle, 19:30212 
(IA; JP;In Japanese) 

Combustion control in methanol-fueled diesel engines. Part 3.: 
Optimization of EGR control methods and NOx reduction effects 
under actual driving conditions, 19:30192 (iA;JP;In Japanese) 

De-NOx converter of diesel engine vehicle for practical use, 
19:30215 (IA;JP;In Japanese) 

Development of electric scooter for practical use, 19:30219 
(IA;JP;In Japanese) 

Development of low emission medium duty truck for garbage collec- 
tor equipped with HIMR system, 19:30201 (IA;JP;in Japanese) 
Development of YONDEN electric vehicle ‘PIVOT’, 19:30218 

(IA;JP;In Japanese) 

Diesel combustion improvement and emissions reduction with 
high pressure fuel injection.: Effect of multi hole injection nozzle 
with throttle construction, 19:30202 (IA;JP;in Japanese) 

Diesel Combustion improvement and emissions reduction with 
high pressure fuel injection.: Effects of step shape at exit region 
of injection nozzle hole, 19:30203 (IA;JP;In Japanese) 

Effect of chemical structure of fuel on diesel exhaust emissions, 
19:30196 (IA;JP;In Japanese) 

Effect of EGR on combustion and exhaust emission of a super- 
charged diesel engine, 19:30206 (IA;JP;In Japanese) 

Effect of lambda control characteristics on exhaust emission of a 
CNG engine equipped with three-way catalyst system, 
19:30200 (IA;JP;in Japanese) 

Effects of fuel composition on diesel exhaust emissions, 19:30194 
(IA;JP;In Japanese) 

Effects of fuel properties on white smoke emission from DI diesel 
engine, 19:30195 (IA;JP;In Japanese) 

Effects of step shape at the exit region of nozzle holes for diesel 
spray formation, 19:30213 (IA;JP;In Japanese) 

Entrainment of ambient air into transient gas jet impinging on a flat 
wall, 19:30214 (IA;JP;In Japanese) 

Exhaust emission behaviors from a heavy duty diesel engine un- 
der various driving conditions.: Reduction effects of exhaust 
emission by means of the optimized EGR control, 19:30207 
(IA;JP;in Japanese) 

Influence of fuel properties on combustion and emissions in a Dl 
stratified charge engine, 19:30198 (IA;JP;in Japanese) 
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Influence of gasoline compositions on engine performance: 
Research of MTBE influence on engine power and fuel con- 
sumption, 19:30199 (IA;JP;in Japanese) 

Prediction of diese! combustion by numerical! analysis. Part 1.: Re- 
sult of multi-dimensional modeling, 19:30209 (IA;JP;In Japanese) 

Prediction of diese] combustion by numerical analysis. Part 2.: Ap- 
proach to combine stochastic model and multti-dimensional 
model, 19:30210 (IA;JP;in Japanese) 

Removal of nitrogen oxides over Pt-ZSM-5 catalyst in diesel ex- 
haust, 19:30216 (IA;JP;in Japanese) 

Study of computational analysis for fuel spray in a D.|. diesel engine..: 
Modeling of wall impingemenet, 19:30211 (IA;JP;in Japanese) 
Study of NOx reduction in lean-operating S.I. engine, 19:30193 

(IA;JP;in Japanese) 

Study on applying a 3-dimensional diffusing spray in the DI diesel 
engine (NICS-MP). Part 1.: Testing for the location of a MIW 
head attached to piston, 19:30204 (IA;JP;In Japanese) 

Study on applying a three-dimensional diffusing spray in the DI 
diesel engine (NICS-MH). Part 1.: Matching of the spray diffu- 
sion and the piston cavity, 19:30205 (IA;JP;in Japanese) 

Study on diesel emission of external hydrogen-air mixture, 
19:30197 (IA;JP;in Japanese) 

Study on lean combustion behavior of liquid fuels, 19:30191 
(IA;JP;in Japanese) 

Solar Turbines, Inc., San Diego, CA (United States) 

Advanced coal fueled industrial cogeneration gas turbine system: 
Final report, June 1986—April 1994, 19:29086 (R;US) 

Advanced Turbine Systems Program: Conceptual design and 
product development: Quarterly report, February—April 1994, 
19:30094 (R;US) 

Solvay Deutschland GmbH, Hannover (Germany) 

Development of environmentally benign, durable, material-friendly 
CFC substitutes for open, sorption-driven room air conditioners: 
Final report, 19:30190 (1;DE;in German) 

South Carolina Univ., Columbia, SC (United States). Dept. of Bi- 
ological Sciences 

Large scale solubilization of coal and bioconversion to utilizable 
energy: Third quarterly technical progress report, April 1, 1994— 
June 30, 1994, 19:29032 (R;US) 

South Carolina Univ., Columbia, SC (United States). Savannah 
River Archaeological Research Program 

Intensive archaeological survey of the proposed Central Sanitary 
Wastewater Treatment Facility, Savannah River Site, Aiken and 
Barnwell Counties, South Carolina, 19:30950 (R;US) 


Southern Illinois Univ., Carbondale, IL (United States) 

A comparison study of column flotation technologies for cleaning 
Illinois coal: Technical report, March 1, 1994—May 31, 1994, 
19:28979 (R;US) 

Southern Illinois Univ., Carbondale, IL (United States). Dept. of 
Electrical Engineering 

Plasma-assisted cleanup of flue gas: Technical report, March 1, 

1994—May 31, 1994, 19:29068 (R:US) 
Southwest Research inst., San Antonio, TX (United States). 
Center for Nuclear Waste Regulatory Analyses 
Laboratory characterization of rock joints, 19:29342 (R;US) 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States) 

Baryogenesis and standard model CP violation, 19:31467 (R;US) 

Complementarity of ete and pp colliders for the exploration of 
electroweak symmetry breaking, 19:31493 (R;US) 

High energy photon-photon collisions, 19:31525 (R;US) 

Networking with China, 19:31982 (R;US) 

Probing violation of quantum mechanics in the Kg-Ky system, 
19:31290 (R;US) 

Results from the final focus test beam, 19:30733 (R;US) 

Test results of distributed ion pump designs for the PEP-Il Asym- 
metric B-Factory collider, 19:30749 (R;US) 

Stanford Univ., CA (United States). Dept. of Petroleum Engi 
neering 

Productivity and injectivity of horizontal wells: Quarterly report, 
April 1, 1994—June 30, 1994, 19:29126 (R;US) 

Scale-up of miscible flood processes for heterogeneous reservoirs: 
Quarterly report, April 1, 1994—June 30, 1994, 19:29124 (R;US) 
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State Univ. of New York, Binghamton, NY (United States). Dept. 
of Chemistry 

Magnetic relaxation - coal swelling, extraction, pore size: Quar- 
terly technical progress report, April 1, 1994—June 31, 1994, 
19:29049 (R;US) 

Photochemistry of intermolecular C-H bond activation reactions, 
19:30493 (R;US) 

State Univ. of New York, Buffalo, NY (United States). Dept. of 
Chemistry 

Determination of solvation kinetics in supercritical fluids: Project 

summary, August 15, 1993—May 3, 1994, 19:30476 (R;US) 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden) 

Alkalization of steam and condensate, 19:30490 (R;SE;In Swedish) 

Brine in plastic pipes, 19:30185 (R;SE;In Swedish) 

Damage mechanisms in heat condensers, 19:30184 (R;SE;In 
Swedish) 

Evaluation of performance and improvement of consumer substa- 
tions dimensioned for <50 kW, 19:30186 (R;SE;In Swedish) 

Study of the ORC-technology for conversion of biofuel-fired district 
heating plants for electric power generation, 19:30595 (R;SE;in 
Swedish) 

The influence of stoichiometry on corrosion in solid fuel boilers, at 
power and heat generation, 19:30293 (R;SE;in Swedish) 

Stockhoim Environment inst. (Sweden) 

Energy and environment in the Baltic Sea area: Prospects for co- 

operation and cost-effectiveness, 19:30065 (R;SE) 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires 

DEMON: Modular Neutron Detector, 19:30757 (RA;FR) 

Fast light particles in Kr+Au collisions at 27 and 60 MeV/u, 
19:31565 (R;FR) 

Structural integrity Associates, Inc., San Jose, CA (United States) 

Evaluation of conservatisms and environmental effects in ASME 
Code, Section Ill, Class 1 fatigue analysis, 19:30042 (R;US) 

Studsvik AB, Nykoeping (Sweden) 

Impact of ITER liquid metal design options on safety level and li- 
censing - Sweden, 19:29853 (R;SE) 

NKS/SIK.2.2. SCDAP/RELAPS5 analysis of unmitigated blackout se- 
quences in Forsmark 3 BWR. Summary report, 19:29648 (R;SE) 

Studsvik Eco and Safety AB, Nykoeping (Sweden) 

ISP28. Calculation of PHEBUS test B9+ using SCDAP/RELAPS, 
19:30043 (R;SE) 

Remedial action Ranstad - Release and recipient control program 
1993, 19:31025 (R;SE;In Swedish) 

Studsvik Ecosafe, Nykoeping (Sweden) 

Analysis with SCDAP/RELAPS5 of reflooding of an overheated core 
in Forsmark 3 BWR after loss of electric power, 19:29647 (R;SE) 

Ignalina RBMK-1500 building capability in retaining radioactive re- 
leases: Project IBBA, stage 2. Basis for discussion of mitigation 
measures founded in natural convection priniciples, 19:29705 
(R;SE) 

Parametric study of the Ignalina reactor building capability as bar- 
rier against accidental releases of radioactivity: Project IBBA, 
stage 1, 19:29706 (R;SE) 

Studsvik Material AB, Nykoeping (Sweden) 
Alkalization of steam and condensate, 19:30490 (R;SE;In Swedish) 
Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und En- 
ergiesysteme 

COST 507: Thermophysical properties of light metal alloys: Final 
report, 19:30258 (R;DE) 

Swedish Environmental Research Inst., Goeteborg (Sweden) 

Sulphur and nitrogen compounds in air and precipitation in Swe- 
den 1980-1992, 19:30871 (R;SE) 

Swedish Environmental Research Inst., Lammhult (Sweden). 
IVL-Aneboda 

Air pollutants in South Sweden. Deposition and effects Oct 1992 - 
Sep 1993, 19:30872 (R;SE;iIn Swedish) 

Swedish National Board for Industrial and Technical Develop- 
ment (NUTEK), Stockholm (Sweden) 

Coal -94, 19:30112 (R;SE;In Swedish) 

Cuttings for short rotation energy forestry. Studies on harvesting 
techniques, 19:29506 (R;SE;in Swedish) 

Energy crops -94, 19:29503 (R;SE;In Swedish) 





Temple Univ., Philadelphia, PA (United States). Dept. of Environmental 


Gasification of black liquors. A preliminary study on consequences 
for power and heat production in sulfate based pulp industry, 
19:30172 (R;SE;In Swedish) 

Oxygenates in automotive fuels. Consequence analysis - prelimi- 
nary study, 19:30227 (R;SE;In Swedish) 

Possibilities to reduce the emission of greenhouse gases from 
road traffic using engine and vehicle technology, 19:30189 
(R;SE;In Swedish) 

Rape seed oil and rape seed oil products. Environmental impact 
and potential on the market for automotive fuels and heating oil, 
19:30228 (R;SE;In Swedish) 

Swedish National Testing and Research Inst., Boraas (Sweden) 

Accelerated Life Testing of Solar Energy Materials. Case study of 
some selective solar absorber coating materials for DHW- 
systems, 19:29572 (R;SE) 

Energy losses in detached houses at given criteria for thermal 
comfort. Methodology for evaluation of the influence from differ- 
ent heating systems, 19:30154 (R;SE;In Swedish) 

Performance tests of air source heat pumps under frosting condi- 
tions. Quality of results, 19:30153 (R;SE) 

Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden) 

Anaerobic oxidation of carbon steel in granitic groundwaters: A re- 
view of the relevant literature, 19:30292 (R;SE) 

Colloids or artefacts? A TVO/SKB cooperation project in Olkiluoto, 
Finland, 19:30467 (R;SE) 

Reassessment of seismic reflection data from the Finnsjoen study 
site and prospectives for future surveys, 19:30994 (R;SE) 

Time evolution of dissolved oxygen and redox conditions in a HLW 
repository, 19:29362 (R;SE) 

Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). 
Dept. of Agricultural Engineering 

Extraction of rape seed oil and farm operation of an Elsbett engine 
tractor, 19:30229 (R;SE) 

Swedish Univ. of Agriculture, Uppsala (Sweden). Dept. of Micro- 
biology 

The role of interspecies hydrogen transfer on thermophilic protein 
and amino acid metabolism, 19:29511 (R;SE) 

Sydijysk Universitetscenter, Esbjerg (Denmark) 
Energy-, environmental and economic evaluation of energy crops 
utilization: Preliminary project, 19:29513 (R;DK;In Danish) 
Synertech Systems Corp., Syracuse, NY (United States) 
instrumented audits technology transfer project: Final report, 
19:30149 (R;US) 
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Tampa Electric Co., FL (United States) 

DOE IGCC Project: Fourth quarterly report, [October 1, 1993— 
December 31, 1993], 19:29010 (R;US) 

Technical Univ. of Denmark, Lyngby (Denmark). inst. of Mathe- 
matical and Operations Research 

Parallel processing results from estimation of PASSYS test cells, 
19:29564 (R;DK) 

Technische Hochschule Aachen (Germany) 

Pathways of primary migration. An investigation of pore networks, 
joint systems and kerogen networks as pathways of hydrocar- 
bon transport, 19:29113 (R;DE;In German) 

The bound concept for mechanical and thermochemical properties 
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Preparation of PM-10 filter standards for interlaboratory compar- 
ison, 19:30461 (RA;XA) 

Study of air pollution in Buenos Aires city using neutron activa- 
tion analysis and x-ray fluorescence, 19:30443 (RA;XA) 

The study of anthropogenic fine particles transported from ur- 
ban areas to rural and non-urban environments using nuclear 
related techniques, 19:30444 (RA;XA) 

AIR HEATERS 

See also SOLAR AIR HEATERS 

Materials support for HITAF, 19:30321 (RA;US) 
AIR INFILTRATION 

Entrainment of ambient air into transient gas jet impinging on a 
flat wall, 19:30214 (IA;JP;In Japanese) 

AIR POLLUTION 

A study of toxic emissions from a coal-fired power plant utilizing 
an ESP/wet FGD system: Final report, Volume 2 of 2 - appen- 
dices, 19:29627 (R;US) 

Air pollution in Aleppo city, gases,suspended particulates, 
19:30855 (R;SY;In Arabic) 

Air pollution in Homs city, gases, suspended particulates and 
heavy elements, 19:30854 (R;SY;in Arabic) 

Applied research on air pollution using nuclear-related analytical 
techniques: Report on the first research co-ordination meet- 
ing held in Vienna, Austria, 30 March - 2 April 1993, 19:30442 
(R;XA) 

Atmospheric Corrosion of Ni, Cu, Ag and Sn by Acidifying Pollu- 
tants in Sheltered Environments. A Combined Statistical and 
Surface Analysis, 19:30272 (R;SE) 

Continental and oceanic fate of pollutants, 19:30884 (RA;US) 

Environment-oriented research: Selected examples and results, 
19:30869 (I;DE;In German) 

Implementation of electronic chain-of-custody, analysis 
requests, and data verification at Los Alamos National Labo- 
ratory, 19:30876 (R;US) 

Study of air pollution in Buenos Aires using neutron activation 
analysis and X-ray fluorescence, 19:30420 (1;AR;In Spanish) 

Ten years of forest decline research: Review and outlook, 
19:31216 (1;DE;in German) 

The Lagrangian particle model TRAVELING version 92/3: 
Model description and users’ guide, 19:30874 (R;DE) 

AIR POLLUTION ABATEMENT 

Development of low emission medium duty truck for garbage 
collector equipped with HIMR system, 19:30201 (IA;JP;In 
Japanese) 

AIR POLLUTION CONTROL 

Emissions reduction and life extension for Nova Hut and Trinec 
Steelworks Power Stations in North Moravia, 19:29610 
(RA;US) 

in-country overview of the Krakow Projects, 19:29606 (RA;US) 

Incentives for reducing emissions in Krakow, 19:29608 (RA;US) 
Pittsburgh Energy Technology Center’s overview of the Krakow 
Projects, 19:29607 (RA;US) 


ALFVEN WAVES 


AIR POLLUTION MONITORING 

See also AEROSOL MONITORING 

Applied research on air pollution using nuclear-related analytical 
techniques: Report on the first research co-ordination meet- 
ing held in Vienna, Austria, 30 March - 2 April 1993, 19:30442 
(R;XA) 

User’s guide for OML-MULTI: An air pollution model for multiple 
point and area sources, 19:30881 (R;DK) 

AIR POLLUTION MONITORS 

Application of lidar techniques 
19:30880 (R;SE) 

Development and test of a mobile environmental system for 
emission and ambient air measurement in the eastern part of 
Germany: Final report, 19:30868 (R;DE;In German) 

Meteorological Monitoring Program, 19:29428 (R;US) 

Optical techniques for measurement of atmospheric trace 
gases, 19:30879 (R;SE) 

AIR PREHEATERS 
See AIR HEATERS 
AIR QUALITY 

Hanford Site radionuclide national emission standards for haz- 
ardous air pollutants unregistered stack (power exhaust) 
source assessment, 19:29424 (R;US) 

Mexico City air quality research initiative, volume 3, modeling 
and simulation, 19:29445 (R;US) 

AIR SAMPLERS 

Air sampling at Oak Ridge National Laboratory, 19:29404 (R;US) 

The "Gent" stacked filter unit (SFU) sampler for the collection of 
atmospheric aerosols in two size fractions: Description and 
instructions for installation and use, 19:30986 (RA;XA) 

AIR SOURCE HEAT PUMPS 
Performance tests of air source heat pumps under frosting con- 
ditions. Quality of results, 19:30153 (R;SE) 

AIR-FUEL RATIO 

See FUEL-AIR RATIO 
AIRBORNE PARTICLES 

See PARTICULATES 
AIRBORNE PARTICULATES 

See PARTICULATES 
AIRCRAFT 

Wavelet-based acoustic recognition of aircraft, 19:30522 (R;US) 
AIRCRAFT ACCIDENTS 

See ACCIDENTS 
AIRCRAFT COMPONENTS 

Multi-use applications of dual-band infrared (DBIR) thermal imag- 
ing for detecting obscured structural defects, 19:30807 (R;US) 

ALARA 
Application of ALARA in complex decision-making situations 
(NRPB Association), 19:31183 (RA;XE) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 

See also INTRUSION DETECTION SYSTEMS 

Framework for defining the functional role of annunciation, 
19:29914 (IA;CA) 

ALASKA RIVER 

See RIVERS 

ALCOHOL FUELS 

See also METHANOL FUELS 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:29532 (R;US) 

Biofuels: Project summaries, 19:29505 (R;US) 

ALCOHOLS 
See also ETHANOL 
METHANOL 

Investigation of syngas interaction in alcohol synthesis cata- 
lysts: Quarterly technical progress report, February 1, 
1994—April 30, 1994, 19:29525 (R;US) 

ALFVEN WAVES 

Study of alpha physics related to ITER Project: Progress report, 

1 November 1993-31 October 1994, 19:31739 (R;US) 


in environmental studies, 
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ALGEBRA 


ALGEBRA 
On the lengths of Koszul homology modules and generalized 
fractions, 19:31281 (R;XA) 
ALKAZID PROCESS 
See DESULFURIZATION 
ALKENES 
See also 2-METHYLPROPENE 
BUTENES 
CYCLOALKENES 
ETHYLENE 
HEXENES 
Mechanism of hydrogen incorporation in coal liquefaction: 
Progress report as of June 31, 1994, 19:29023 (R;US) 
The single electron chemistry of coals: Quarterly report, Jan- 
uary 1, 1994—March 31, 1994, 19:29042 (R;US) 
The single electron chemistry of coals: Quarterly report, Octo- 
ber 1, 1993—December 31, 1993, 19:29041 (R;US) 
ALKYLATED AROMATICS 
See also TOLUENE 
Restricted mass transport effects on free radical reactions, 
19:30473 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOY 800 
See INCOLOY 800 
ALLOY NUCLEAR FUELS 
Fission product release from HEU uranium-aluminum alloy fuel 
in SLOWPOKE-2 reactors, 19:29970 (IA;CA) 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-FE46NI33CR21 
See also INCOLOY 800 
Effect of different ions on the anodic behaviour of alloy 800 chlo- 
ride solutions at high temperature, 19:30261 (1;AR;In Spanish) 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
HAFNIUM ALLOYS 
IRON ALLOYS 
MAGNESIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
REFRACTORY METALS 
SILICON ALLOYS 
SILVER ALLOYS 
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TANTALUM ALLOYS 
TITANIUM ALLOYS 
ZIRCONIUM ALLOYS 

First principles theory of disordered alloys and alloy phase sta- 
bility, 19:30240 (R;US) 

Multi-axial superplastic forming apparatus, 19:30294 (RA;US) 

Overview on superplasticity research on small-grained materi- 
als, 19:30303 (R;US) 

ALLUVIAL DEPOSITS 
A new geophysical method to measure soil profiles for dynamic 
analysis of soil embankments, 19:30823 (RA;US) 
ALMENDRO EVENT 
See UNDERGROUND EXPLOSIONS 
ALPHA DECAY 

Fine structure in the cluster decays of the translead nuclei, 

19:31558 (R;XA) 
ALPHA DETECTION 

Development of high sensitivity spectrometric alpha emitter 
detector for use in monitoring of environment and radio pro- 
tection, 19:30761 (RA;XE) 

Long-range alpha detection applied to mixed-waste monitoring, 
19:29266 (RA;US) 

ALPHA PARTICLES 

A new alpha particle diagnostic using knock-on ion tails, 
19:31747 (R;US) 

Molecular and cellular effects of protons, deuterons and alpha- 
particles, 19:31134 (RA;XE) 

Pauli-blocking effects in neutron-alpha reactions, 19:31646 
(R;US) 

Study of alpha physics related to ITER Project: Progress report, 
1 November 1993-31 October 1994, 19:31739 (R;US) 

ALPHA-BEARING WASTES 
Advanced conceptual design report solid waste retrieval facility, 
phase |, project W-113, 19:29383 (R;US) 
Characterization of radioactive wastes: TCLP and microwave 
digestion of inorganic process sludge, pyrochemical salts, 
and organic resins, 19:29236 (RA;US) 
Gas barrier design for the WIPP, 19:29312 (RA;US) 
Hydrologic studies for the Waste Isolation Pilot Plant, 19:29359 
(R;US) 
Mixed Waste Working Group report, 19:29319 (R;US) 
PIT 9 Project: A private sector initiative, 19:29250 (RA;US) 
Second performance assessment iteration of the Greater Con- 
finement Disposal facility at the Nevada Test Site, 19:30991 
(R;US) 
The Plasma Hearth Process Technology Development Project, 
19:29276 (RA;US) 
Transuranic radionuclides in the environment surrounding ra- 
dioactive waste diposal sites, a bibliography, 19:29369 (R;US) 
Type B drum packages, 19:30552 (R;US) 
ALS STORAGE RING 

See ADVANCED LIGHT SOURCE 
ALUMINIA 

See ALUMINIUM OXIDES 
ALUMINIUM 

Corrosion of aluminium in chloride solutions containing carbon 
dioxide, bicarbonate, copper and hydrogen sulfide, 19:30279 
(R;NO) 

Strength of Al and Al-Mg/alumina bonds prepared using ultra- 
high vacuum diffusion bonding, 19:30296 (RA;US) 

Target experiments with light-ion beams at KALIF: Measure- 
ments of the dynamic strength and spallation threshold of 
metals at high strain rates, 19:30252 (RA;US) 

The fundamental mechanisms of material removal by fluidjet 
machining, 19:29367 (R;US) 

The nitrate to ammonia and ceramic (NAC) process: A newly 
developed low-temperature technology, 19:29213 (RA;US) 

ALUMINIUM 27 TARGET 

Exploring multifragmentation with a 4x detector: Xe-induced re- 
actions at E,eam = 60 MeV/nucleon, 19:31643 (R;US) 

Muttifragmentation of spectators in relativistic heavy-ion reac- 
tions, 19:31571 (R;DE) 

ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 





Bonding 
Diffusion bonding of superplastic aluminum alloys, 19:30295 
(RA;US) 
Corrosion 
Comparison of the corrosion rates of FeAl, Fe3A! and steel in 
distilled water and 0.5 M sodium chloride: Technical report 
number 2, January—March 1991, 19:30254 (R;US) 
Environmental effects on iron aluminide, 19:30282 (RA;US) 
Evaluation of the environmentally induced fracture resistance of 
ductile nickel aluminide: Technical report number 1, Final re- 
port, 19:30253 (R;US) 
Creep 
High-strength iron aluminide alloys, 19:30284 (RA;US) 
Deformation 
Deformation texture studies in Fe3Al alloys, 19:30242 (R;US) 
Electrochemistry 
Evaluation of the electrochemical behavior of ductile nickel alu- 
minide and nickel in a pH 7.9 solution, 19:30255 (R;US) 
Fracture Properties 
Evaluation of the environmentally induced fracture resistance of 
ductile nickel aluminide: Technical report number 1, Final re- 
port, 19:30253 (R;US) 
Mechanical Properties 
Cr2Nb-based alloy development, 19:30395 (RA;US) 
Development of iron aluminides, 19:30283 (RA;US) 
Effect of heat treatment temperature on creep-rupture properties 
of FesAl-based alloys, 19:30243 (R;US) 
Microstructure 
Cr2Nb-based alloy development, 19:30395 (RA;US) 
Effect of heat treatment temperature on creep-rupture properties 
of Fe3Al-based alloys, 19:30243 (R;US) 
Milling 
Mechanisms of phase formation during mechanical alloying and 
ball milling of intermetallic compounds in the TiAl and the Ti- 
Cr system, 19:30256 (R;DE;In German) 
Phase Studies 
Mechanisms of phase formation during mechanical alloying and 
ball milling of intermetallic compounds in the TiAl and the Ti- 
Cr system, 19:30256 (R;DE;In German) 
Nonstoichiometry of Al-Zr intermetallic phases, 19:30278 (R;US) 
Processing 
Processing and applications of iron aluminides, 19:30241 (R;US) 
Structural Chemical Analysis 
ALCHEMI of Fe-doped B2-ordered NiAl alloys with different 
doping levels, 19:30246 (R;US) 
Tensile Properties 
High-strength iron aluminide alloys, 19:30284 (RA;US) 
Texture 
Deformation texture studies in Fe3Al alloys, 19:30242 (R;US) 
Uses 
Processing and applications of iron aluminides, 19:30241 (R;US) 
ALUMINIUM BASE ALLOYS 
COST 507: Thermophysical properties of light metal alloys: Fi- 
nal report, 19:30258 (R;DE) 
Low-aluminum content iron-aluminum alloys, 19:30285 (RA;US) 
Strength of Al and Al-Mg/alumina bonds prepared using ultra- 
high vacuum diffusion bonding, 19:30296 (RA;US) 
Warm formability of aluminum-magnesium alloys, 19:30301 
(R;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM FLUORIDES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 
Hot pressed a-SiAION ceramics, 19:30331 (RA;US) 
ALUMINIUM FLUORIDES 
Ultraviolet laser emission properties of Ce**-doped LiSrAIFe, 
19:30640 (R;US) 
ALUMINIUM NITRIDES 
Reactions and microstructure at ceramic/metal interfaces, 
19:30363 (R;US) 
ALUMINIUM OXIDES 
Bonding 
Strength of Al and Al-Mg/alumina bonds prepared using ultra- 
high vacuum diffusion bonding, 19:30296 (RA;US) 


AMERICIUM 


Catalytic Effects 

Production of elemental sulfur from H2S and CO. derived from 
a coal desulfurization process: Quarterly technical process 
report, April 1, 1994—June 30, 1994, 19:29031 (R;US) 

Chemical Machining 
Chemically assisted machining of ceramics, 19:30341 (RA;US) 
Chemical Reactions 

Reactions and microstructure at ceramic/metal interfaces, 

19:30363 (R;US) 
Composite Materials 

Refractory properties of alumina-boron nitride ceramic compos- 
ites, 19:30317 (R;FR;In French) 

Corrosion Resistance 

Fabrication and testing of 
19:30335 (RA;US) 

Damaging Neutron Fluence 
The effect of neutron energy on defect production in alumina, 
19:31886 (R;US) 
Fatigue 
Cyclic fatigue of toughened ceramics, 19:30350 (RA;US) 
Fracture Properties 

Fracture behavior of toughened ceramics, 19:30349 (RA;US) 

Materials support for HITAF, 19:30321 (RA;US) 

Microstructural analysis of structural ceramics, 19:30346 (RA;US) 

Strength of Al and Al-Mg/alumina bonds prepared using ultra- 
high vacuum diffusion bonding, 19:30296 (RA;US) 

Materials Working 
Forming of superpiastic ceramics, 19:30365 (R;US) 
Mechanical Properties 

Characterization and testing of low-expansion ceramic materi- 
als, 19:30334 (RA;US) 

Reaction sintering of a’/8’ SIAION ceramics, 19:30330 (RA;US) 

Microstructure 

Development of adherent coatings to reduce contact stress 

damage of ceramics, 19:30336 (RA;US) 
Sintered Materials 

Refractory properties of alumina-boron nitride ceramic compos- 

ites, 19:30317 (R;FR;in French) 
Sorptive Properties 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals: Annual report, September 30, 1992—September 30, 
1993, 19:29134 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals: Quarterly technical progress report, January 1, 
1994—March 31, 1994, 19:29135 (R;US) 

Thermodynamic Properties 
Materials support for HITAF, 19:30321 (RA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBER 

Middle and upper cretaceous amber from the Taimyr Peninsula, 
Siberia: Evidence for a new structural sub-class of resinite, 
19:31221 (R;US) 

AMBIENT TEMPERATURE 

interannual variability of Central European mean temperature in 
January / February and its relation to the large-scale circula- 
tion, 19:30870 (1;DE) 

AMERICAN BLACKS 
See BLACK AMERICANS 
AMERICAN HISPANICS 
See HISPANIC AMERICANS 
AMERICAN INDIANS 
Diversity employment and recruitment sources, 19:31923 (R;US) 
AMERICAN ORIENTALS 
See ORIENTAL AMERICANS 
AMERICIUM 

Magnetic adsorbents for actinide and heavy metal removal from 

waste water, 19:29355 (R;US) 


corrosion-resistant coatings, 
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AMERICIUM 241 TARGET 


AMERICIUM 241 TARGET 
Checking of neutron data for a number of actinides in integral 
experiments, 19:31586 (RA;XA) 
AMERICIUM 242 TARGET 
Some new aspects of ternary fission, 19:31605 (IA;CZ) 
AMERICIUM 243 TARGET 

Checking of neutron data for a number of actinides in integral 
experiments, 19:31586 (RA;XA) 

New results on the fission fragment energy and mass character- 
istics in spontaneous and thermal induced fission, 19:31627 
(1A;CZ) 

AMES WET OXIDATION PROCESS 

See DESULFURIZATION 
AMIDES 

Nuclear magnetic resonance imaging, 19:30489 (RA;US) 
AMINES 

Hydrogenation of nitriles on a well-characterized nickel surface: 
From surface science studies to liquid phase catalytic activity 
measurements, 19:30488 (R;US) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 

AMINO SUGARS 

See AMINES 
AMINOGLYCIDES 

See AMINES 
AMISOL PROCESS 

See DESULFURIZATION 
AMMONIA 

Conditions of stability in optical systems, 19:30882 (R;DK;In 
Danish) 

AMMONIUM NITRATES 
Assessment of the potential for ammonium nitrate formation and 
reaction in Tank 241-SY-101, 19:29351 (R;US) 
AMOCO CBA PROCESS 
See DESULFURIZATION 
AMOCO SULFUR RECOVERY PROCESS 
See DESULFURIZATION 
ANAEROBIC CONDITIONS 

Anaerobic oxidation of carbon steel in granitic groundwaters: A 

review of the relevant literature, 19:30292 (R;SE) 
ANAEROBIC DIGESTION 

Anaerobic digestion analysis model: User's manual, 19:30182 
(R;US) 

ANALOG RESONANCES 

See RESONANCE 

ANGARA-5 DEVICE 
POS use efficiency in multimodule accelerator with self- 
magnetic insulation, 19:31843 (RA;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 
ANHARMONIC OSCILLATORS 

Anharmonic potential in the oscillator representation, 19:31284 

(R;XJ) 
ANHYDRITE 

Coupled permeability and hydrofracture tests to assess 
the waste-containment properties of fractured anhydrite, 
19:29307 (RA;US) 

ANIMAL CELLS 

Radiation induced processes in mammalian cells: principles of 
response modification and involvement in carcinogenesis, 
19:31130 (RA;XE) 

ANIONS 

See also HYDROGEN IONS 1 MINUS 

Anode discharge to facilitate cathode plasma formation for gen- 
eration of H~, C~, F—, |— and Pb7 ions, 19:31358 (RA;US) 

Formation process of negative ions in a magnetically insulated 
diode, 19:31356 (RA;US) 

Proceedings of the third workshop on negative ion formation 
and beam handling, 19:30726 (R;JP;In Japanese, English) 

Production of pulsed F~ beams, 19:31361 (RA;US) 
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ANISOTROPY 

Stress-induced anisotropy and its effect on borehole responses, 

19:29144 (RA;US) 
ANNIHILATION 
Fractal studies on the positron annihilation in metals, 19:31695 
(R;XA) 
ANTARCTICA 
The use of drilling by the U.S. Antarctic program, 19:30988 (R;US) 
ANTENNAS 
The FORTE receiver and sub-band triggering unit, 19:30532 
(R;US) 
ANTICORROSION 
See CORROSION PROTECTION 
ANTIPROTON BEAMS 

Asymmetric antiproton debuncher: No bad mixing, more good 

mixing, 19:30678 (R;US) 
APARTMENT BUILDINGS 

Energy savings potential in multi-family residences in Krakow, 
19:30087 (RA;US) 

Non-catalytic NO,-reduction: Design features and experiences 
with a brown-coal-fired boiler in the Czech Republic, 
19:30093 (RA;US) 

APPARATUS 
See EQUIPMENT 
APPRAISAL 
See COST ESTIMATION 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUACLAUS PROCESS 
See DESULFURIZATION 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

Bioenvironmental and radiological-safety feasibility studies, 
Atlantic-Pacific Interoceanic Canal: Phase 2, Freshwater 
ecology: Final report, 19:30849 (R;US) 

Radioecology of transuranics in the marine environment, 
19:31013 (RA;XE) 

AQUATIC ORGANISMS 

See also FISHES 

Assessment of mechanisms of metal-induced reproductive toxi- 
city in aquatic species as a biomarker of exposure, 19:31211 
(RA;US) 

AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 

AQUEOUS SOLUTIONS 

Properties of inorganic solids dispersed in aqueous media, 
19:30481 (1;AR;In Spanish) 

Tests of dielectric model descriptions of chemical charge dis- 
placements in water, 19:30486 (R;US) 

AQUIFERS 

Characterization of a shallow canyon aquifer contaminated by 
mine tailings and suggestions for constructed wetlands treat- 
ment, 19:30944 (RA;US) 

Design of the Idaho National Engineering Laboratory integrated 
field scale pumping and infiltration test, 19:30525 (RA;US) 

Hydrogeology of the Pocatello aquifer: Implications for wellhead 
protection strategies, 19:30916 (RA;US) 

Hydrologic testing in wells near the Idaho Chemical Processing 
Plant at the Idaho National Engineering Laboratory, 19:30931 
(RA;US) 

Hydrostratigraphic interpretation of the upper portion of the 
Snake River Plain aquifer near the Idaho Chemical Process- 
ing Plant at the INEL, 19:30927 (RA;US) 

Hydrostratigraphy of the Snake River Plain aquifer beneath the 
Radioactive Waste Management Complex at the Idaho Na- 
tional Engineering Laboratory: A preliminary report, 19:29315 
(RA;US) 

The DOE subsurface microbial culture collection at Florida State 
University: Interim technical report, 15 August 1993-15 
March 1994, 19:31065 (R;US) 

Three-dimensional chemical structure of the INEL aquifer system 
near the Idaho Chemical Processing Plant, 19:30928 (RA;US) 

Vertical variation in groundwater chemistry inferred from fluid 
specific-conductance well logging of the Snake River Plain 





Basalt aquifer, Idaho National Engineering Laboratory, south- 
eastern Idaho, 19:30932 (RA;US) 
ARALEX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
ARGENTINE CNEA 
CNEA’s (Comision Nacional de Energia Atomica) experience in 
the preparation of a national system for laboratory accredita- 
tion, 19:31930 (I;AR;In Spanish) 
ARGENTINE REACTOR RA-3 
See RA-3 REACTOR 
ARGON 
Installation of an HPLC-DAD/APCI-MS and direct flame 
sampling/APCI-MS for fullerenes and PAH research: Initial re- 
port for instrumentation grant, Project period 1 August 
1992-31 July 1994, 19:30511 (R;US) 
Molecular snapshots: Product imaging of dynamics important to 
fundamental combustion processes, 19:30510 (R;US) 
ARGON 40 REACTIONS 
Neutral pion production in heavy ion collisions at SiS-energies, 
19:31639 (R;NL) 
The study of hadron dynamics in relativistic heavy ion collisions, 
19:31628 (I;NL) 
ARGONNE SUPERCONDUCTING LINAC 
See ATLAS SUPERCONDUCTING LINAC 
ARGONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
ARMS CONTROL 
A combined volumetric verification procedure based on bubble- 
tube manometry and lutetium spike, 19:29461 (R;US) 
A gamma-ray verification system for special nuclear material, 
19:30238 (R;US) 
Integration of video and radiation analysis data, 19:30236 (R;US) 
Non-destructive evaluation of nuclear material storage container 
integrity using an acoustic technique, 19:29481 (R;US) 
Taxonomy of potential international safeguards regimes, 
19:30235 (R;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ALKYLATED AROMATICS 
BENZENE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 
A combined chemical + enzymatic method to remove selected 
aromatics from aqueous streams, 19:30915 (RA;US) 
Effect of chemical structure of fuel on diesel exhaust emissions, 
19:30196 (IA;JP;In Japanese) 
Effects of fuel composition on diesel exhaust emissions, 
19:30194 (IA;JP;in Japanese) 
Mechanism of hydrogen incorporation in coal liquefaction: 
Progress report as of June 31, 1994, 19:29023 (R;US) 
ARRAY PROCESSORS 
Parallel solid mechanics codes at Sandia National Laboratories, 
19:31979 (R;US) 
Performance issues for engineering analysis on MIMD parallel 
computers, 19:31974 (R;US) 
Split-C and active messages under SUNMOS on the Intel 
Paragon, 19:31977 (R;US) 
ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
AS RECYCLING PROCESS 
See DESULFURIZATION 
ASH SEPARATORS 
See iNERTIAL SEPARATORS 
ASHES 
See also FLY ASH 
Development of a coal-fired combustion system for industrial 
process heating applications: Quarterly technical progress re- 
port, January—March 1994, 19:29092 (R;US) 


ATOMS 


Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 4, 1 January—31 
March 1994, 19:29095 (R;US) 


Jointly sponsored research program quarterly technical 


progress report, January-March 1994, 19:29150 (R;US) 


ASIA 
See also BANGLADESH 
CHINA 
INDONESIA 
ISRAEL 
JAPAN 
SIBERIA 
USSR 
VIET NAM 
Energy/environmental issues and international cooperation in 
Asia.: Mainly on air pollution problem, 19:30061 (R;JP;iIn 
Japanese) 
ASPHALTS 
Characterization of asphalt additive produced from hydrore- 
torted Alabama shale, 19:29183 (R;US) 
ASTATINE 
Recent advances in the organic chemistry of astatine, 19:30485 
(R;HU) 
ASTATINE 213 
Two-dimensional Langevin approach to heavy-ion induced fis- 
sion and light-particle evaporation, 19:31597 (1A;CZ) 
ASTATINE ADDITIONS 
See ALLOYS 
ASTEROIDS 
Experimental hypervelocity impact effects on simulated plan- 
etesimal materials, 19:31429 (R;US) 
ASTROPHYSICS 
Institute of Geophysics and Planetary Physics 1993 annual re- 
port, October 1, 1992—September 30, 1993, 19:31431 (R;US) 
ATGAS PROCESS 
See COAL GASIFICATION 
ATLAS SUPERCONDUCTING LINAC 
Argonne mechanical design proposal for the ATLAS hadron 
calorimeter, 19:30752 (R;US) 
ATMOSPHERIC CHEMISTRY 
A multiple time scale solution for the Chapman mechanism, 
19:30902 (R;US) 
The Euro-RADM mechanism: A gas-phase chemical mecha- 
nism for European air quality studies, 19:30873 (R;DE) 
ATMOSPHERIC CIRCULATION 
Atmospheric diffusion in complex terrain, 19:30887 (RA;US) 
Coupling/decoupling of synoptic and valley circulations, 
19:30890 (RA;US) 
Direct simulation of atmospheric turbulence, 19:30888 (RA;US) 
Interactions between surface-exchange processes and atmo- 
spheric circulations, 19:30889 (RA;US) 
Simulation of stellar speckle imaging, 19:31433 (R;US) 
ATOM COLLISIONS 
See also !ON-ATOM COLLISIONS 
International bulletin on atomic and molecular data for fusion. 
No. 47, 19:31671 (I;XA) 
ATOMIC BEAMS 
Laser cooling of neutral atoms by red-shifted diffuse light in an 
optical integral sphere cavity, 19:31413 (R;XA) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLUSTERS 
Atomic and electronic structure of clusters from car-Parrinello 
method, 19:31679 (R;XA) 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
ATOMS 
See also MUONIC ATOMS 
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ATOMS 


Atomic masses 1993. The 1993 atomic mass evaluation, 
19:31673 (R;XA) 
Auger spectrometry of atoms and molecules, 19:31667 (R;US) 
AUDITS 
See also ENERGY AUDITS 
Auditing for safeguards performance, 19:29465 (R;US) 
AUSTENITIC STEELS 
Effect of different ions on the anodic behaviour of alloy 800 chlo- 
ride solutions at high temperature, 19:30261 (1;AR;in Spanish) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114), 19:30221 (I;JP;In 
Japanese) 
Automatic contact in DYNA3D for vehicle crashworthiness, 
19:30223 (RA;US) 
Tax provisions in the transport sector. Vol. 1: Internalization and 
external costs of transport, 19:30158 (R;DK) 
Tax provisions in the transport sector. Vol. 2: Modelling demand 
response. The case of car choice, 19:30159 (R;DK) 
Tire, accident, handling, and roadway safety, 19:30224 (RA;US) 
AUTOMOTIVE FUELS 
Estimating public uses of motor fuei: Phase 2, 19:30114 (R;US) 
Fuel used for off-highway recreation, 19:30113 (R;US) 
Modeling the fast fill process in natural gas vehicle storage 
cylinders, 19:30225 (R;US) 
Oxygenates in automotive fuels. Consequence analysis - pre- 
liminary study, 19:30227 (R;SE;In Swedish) 
AUXILIARY WATER SYSTEMS 
Analysis with SCDAP/RELAP5 of reflooding of an overheated 
core in Forsmark 3 BWR after loss of electric power, 
19:29647 (R;SE) 
AVG PROCESS 
See COAL GASIFICATION 
AZIMUTHAL PINCH DEVICES (LINEAR) 
See LINEAR THETA PINCH DEVICES 


B 


B MESONS 
See also B MINUS MESONS 
J/ab,w' — p*u- andB — J/w,w’ cross sections, 19:31508 (R;US) 
Mass and lifetime measurements with exclusive B reconstruc- 
tion at CDF, 19:31507 (R;US) 
B MINUS MESONS 
Reconstruction of the decay B~ —D,°(2414)zx-, 
(R;DE) 
BACKWARD WAVE TUBES 
Nanosecond radar system based on repetitive pulsed relativistic 
BWO, 19:30598 (RA;US) 
BACON 
See MEAT 
BAILIE PROCESS 
See WASTE PROCESSING 
BALLISTIC MISSILE DEFENSE 
Spacecraft fabrication and test MODIL: Final report, 19:30853 
(R;US) 
BAMAG PROCESS 
See WASTE PROCESSING 
BANANAS 
Effect of gamma irradiation on Hom Tong banana, 19:31094 
(R;TH) 
Effect of irradiation on carotene, 19:31100 (RA;TH) 
Effect of irradiation on vitamin C and acidity, 19:31096 (RA;:TH) 
The influence of gamma irradiation on shelf-life extension of ba- 
nana, 19:31095 (RA;TH) 
BANEBERRY EVENT 
See UNDERGROUND EXPLOSIONS 
BANGLADESH 
Bangladesh floods, cyclones and ENSO, 19:30867 (R;XA) 
BANKS 
See COMMERCIAL BUILDINGS 
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BARIUM 133 

Selection of radiation sources for calibration of gamma-ray 

spectrometers, 19:31559 (R;XA) 
BARIUM OXIDES 

Characterization and testing of low-expansion ceramic materi- 
als, 19:30334 (RA;US) 

Deformation of high-temperature superconductors, 19:30308 
(R;US) 

“Fishtails” in 123-superconductors, 19:30310 (R;US) 

BARYON NUMBER 
Deficiency of the Gross-Llewellyn Smith sum rule and QCD vac- 
uum polarization effect, 19:31492 (R;XJ) 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also BEAUTY BARYONS 
CHARMED BARYONS 

Baryogenesis and standard model CP violation, 19:31467 (R;US) 

Diffusion enhances spontaneous electroweak baryogenesis, 
19:31530 (R;US) 

BASALT 

Ground penetrating radar and seismic refraction investigation of 
fracture patterns in the basalt of Lucky Peak near Boise, 
Idaho, 19:29316 (RA;US) 

The identification of basalt flow features from borehole television 
logs, 19:30936 (RA;US) 

The relationship of seismic velocity structure and surface frac- 
ture characteristics of basalt outcrops to rippability estimates, 
19:30923 (RA;US) 

BATS 

Surveys on the distribution and abundance of the Hawaiian 
hoary bat (Lasiurus cinereus semotus) in the vicinity of pro- 
posed geothermal project subzones in the District of Puna, 
Hawaii: Final report, 19:29582 (R;US) 

BATTELLE PACIFIC NORTHWEST LABORATORIES 

Battelle-Northwest monthly activities report, March 1965, 
19:29945 (R;US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BCL PROCESS 

Conceptual design and economic evaluation of BCL Project, 
19:29000 (RA;US) 

Liquefaction studies on Victorian brown coal, 19:29001 (RA;US) 

BCR PROCESS 
See COAL GASIFICATION 
BEAM BUNCHERS 

Asymmetric antiproton debuncher: No bad mixing, more good 

mixing, 19:30678 (R;US) 
BEAM BUNCHING 

Centrifugal space-charge force for bunched beams, 19:30682 
(R;US) 

Transverse coupled-bunch feedback in the Advanced Light 
Source (ALS), 19:30730 (R;US) 

BEAM CURRENTS 

The beam current diagnosing in large area diodes, 19:31402 

(RA;US) 
BEAM DYNAMICS 

See also BEAM BUNCHING 

Evaluating impedances in a Sacherer integral equation, 
19:30667 (R;US) 

Impedances in lossy elliptical vacuum chambers, 19:30676 
(R;DE) 

Six-dimensional modeling of coherent bunch instabilities and re- 
lated freedback systems in storage rings with power-series 
maps for the lattice, 19:30684 (R;US) 

BEAM EMITTANCE 
Improved envelope and emittance description of particle beams 
using the Fokker-Planck approach, 19:30679 (R;DE) 
BEAM FOCUSING MAGNETS 
Results from the final focus test beam, 19:30733 (R;US) 
BEAM INJECTION HEATING 

FAFNER2. 3-D "flux coordinate” neutral beam injection code us- 

ing Monte Carlo methods, 19:31813 (R;DE) 





Fast access to neutral injection heating profiles in W7AS, 
19:31812 (R;DE) 
Study of primary electrons magnetic containment in a 5 cm di- 
ameter ion source, 19:31873 (IA;BR) 
BEAM MONITORS 
Performance of photon position monitors and stability of undula- 
tor beams at the Advanced Light Source, 19:30747 (R;US) 
Wall current monitor for SPring-8 linac, 19:30745 (R;JP;iIn 
Japanese) 
BEAM OPTICS 
Analysis of resonance-driving imperfections in the AGS Booster, 
19:30665 (R;US) 
Support systems for optics in the experiment stations at the Ad- 
vanced Photon Source, 19:30696 (R;US) 
X-ray optical analyses with X-Ray Absorption Package (XRAP), 
19:30664 (R;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM POSITION 
A unified approach to global and local beam position feedback, 
19:30686 (R;US) 
BEAM PROFILES 
Beam profile diagnostics on the NRL SuperlIBEX experiment, 
19:31391 (RA;US) 
BEAM TRANSPORT 
An impedance model of the relativistic heavy ion collider, RHIC, 
19:30671 (R;US) 
BEAM WIDTHS 
See BEAM PROFILES 
BEAM-PLASMA SYSTEMS 
Fast H-alpha line broadening during the 100 ns REB injection 
into a plasma, 19:31401 (RA;US) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEAUTY BARYONS 


Heavy baryons, 19:31529 (R;DE) 
BEAUTY PARTICLES 
See also BMESONS 
BEAUTY BARYONS 
Implications for supersymmetric dark matter detection from ra- 
diative b decays, 19:31500 (R;DE) 


BEEF 
See MEAT 
BELGIUM 

Royal Order amending Royal Order of 28 February 1963 laying 
down general regulations for protection of the population and 
workers against the hazards of ionizing radiation, 19:29486 
(I;BE;In French) 

Royal Order amending Royal Order of 28 February 1963 laying 
down general regulations for protection of the population and 
workers against the hazards of ionizing radiation, 19:29487 
(I;BE;In French) 

BENHAM EVENT 
See UNDERGROUND EXPLOSIONS 
BENZENE 

Direct aromatization of methane: Quarterly technical progress re- 
port No. 6, January 1, 1994—March 31, 1994, 19:29529 (R;US) 

Installation of an HPLC-DAD/APCI-MS and direct flame 
sampling/APCI-MS for fullerenes and PAH research: Initial re- 
port for instrumentation grant, Project period 1 August 
1992-31 July 1994, 19:30511 (R;US) 

Refractive index change in dissociating shocked benzene, 
19:30468 (R;US) 

BENZOTHIOPHENES 
See THIONAPHTHENES 
BER-2 REACTOR 
High utilization of the reactor and fuel cycle management: Two 
essential points of interest at the BER Il, 19:29997 (RA;JP) 
BERGBAUFORSCHUNG-FOSTER WHEELER PROCESS 
See DESULFURIZATION 
BERKELIUM ADDITIONS 
See ALLOYS 
BERLIN-2 RESEARCH REACTOR 
See BER-2 REACTOR 


BIOLOGICAL WASTES 


BERYLLIUM 
Beryllium based multilayers for normal incidence extreme ultra- 
violet reflectivity, 19:30300 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DETECTION 

Real-time, in situ detection of Sr and 758U in soils via 
scintillating-fiber-sensor technology, 19:30989 (R;US) 

The gas-filled counting tube of the PTB - a device for the activity 
determination of radioactive gases, 19:30796 (R;DE;In Ger- 
man) 

BETA DOSIMETRY 

Dosimetry of beta and low-energy photon radiation using extrap- 
olation chambers and thin solid state dosemeters, 19:30765 
(RA;XE) 

BETHE-SALPETER EQUATION 

Numerical investigation of Schwinger-Dyson and Bethe- 
Salpeter equations with Gauss potential in the framework of 
the quarkonium model, 19:31962 (R;XJ;In Russian) 

BF-WF PROCESS 
See DESULFURIZATION 
BGO DETECTORS 

Characterization and analysis of Nal(Tl) and BGO detectors, 

19:30792 (R;US) 
BICRYSTALS 

Grain boundaries: Progress report, February 15, 1990—October 

15, 1990, 19:30248 (R;US) 
BICYCLES 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114), 19:30221 (i;JP;In 
Japanese) 

BINARY ALLOY SYSTEMS 

[Atomistic and elastic analyses of defects and small structures]: 
[Annual] progress report, [January 1, 1993—January 1, 1994], 
19:30249 (R;US) 

BINARY MIXTURES 

influence of fuel properties on combustion and emissions in a DI 
stratified charge engine, 19:30198 (IA;JP;In Japanese) 

Study on diesel emission of external hydrogen-air mixture, 
19:30197 (IA;JP;in Japanese) 

BINDERS 

Characterization of asphalt additive produced from hydrore- 

torted Alabama shale, 19:29183 (R;US) 
BIOADSORBENTS 

Metal ion sorption by untreated and chemically treated biomass, 

19:30164 (R;US) 
BIODEGRADATION 

Pore-level flow, transport, agglomeration, and reaction kinetics 
of microorganisms, 19:31212 (RA;US) 

Preliminary design of a biological treatment facility for trench 
water from a low-level radioactive waste disposal area, 
19:29240 (RA;US) 

BIOGAS - 

See METHANE 
BIOLOGICAL INDICATORS 

Biological monitors of air pollution, 19:30462 (RA;XA) 
BIOLOGICAL MARKERS 

AgNOR as a marker of cell injury and recovery in a model of ir- 
radiated squamous epithelium, 19:31190 (I;AR;In English, 
Spanish) 

Variations in AgNOR in malpighian epithelium induced by low 
doses of X-rays., 19:31192 (1;AR;in Spanish) 

BIOLOGICAL PATHWAYS 
SCOPE-RADPATH: Report on project activities, 19:30956 
(RA;XE) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL WASTES 

The role of interspecies hydrogen transfer on thermophilic pro- 

tein and amino acid metabolism, 19:29511 (R;SE) 


ERA Vol. 19, No. 11 613 





BIOMASS 


BIOMASS 

Biogas conversion plant and district heating supply to Sno- 
gebaek and Balka: Pilot project (Bornholm, Denmark), 
19:30119 (R;DK;In Danish) 

Renewable Energy Sources Brno '93: Proceedings of the IV. 
special conference with international participation, 19:30116 
(R;CZ;In Czech) 

BIOMASS CONVERSION PLANTS 

Further development and practical testing of methods for control 
and regulation of biomass conversion plants: Subproject: Op- 
eration of pilot system and monotoring of the methanogenic 
activities, 19:29508 (R;DK;In Danish) 

Summary of the project on further development and practical 
testing methods for contro] and regulation of biomass conver- 
sion plants, 19:29509 (R;DK;In Danish) 

BIOMASS PLANTATIONS 

Energy-, environmental and economic evaluation of energy crops 

utilization: Preliminary project, 19:29513 (R;DK;In Danish) 
BIOMEDICAL RADIOGRAPHY 

Diagnosis related doses: A comparative investigation in some 
European hospitals, 19:31046 (RA;XE) 

Optimization of protection in medical diagnostic radiology, 
19:31045 (RA;XE) 

Quality assurance and reduction of patient exposure, 19:31042 
(RA;XE) 

Quality criteria, tolerances, limiting values, dosimetry and opti- 
mization in a number of fluoroscopic, digital fluoroscopic, DSA 
and digital radiological systems, 19:31185 (RA;XE) 

Reduction of patient exposure in medical diagnostic radiology: 
Dosimetry and risk (NRPB Association), 19:31040 (RA;XE) 

Refinement of methods for the assessment of organ doses, and 
possible reduction of patient exposure, 19:31043 (RA;XE) 

The effective dose equivalent due to X-ray diagnostic examina- 
tions and the impact of quality control on medical exposure, 
19:31041 (RA;XE) 

The principles and the practicability of quality control and quality 
assurance in paediatric radiology, 19:31044 (RA;XE) 

BIOREACTORS 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:29532 (R;US) 

BIRDS 

See also FOWL 

A survey of endangered waterbirds on Maui and Oahu and 
assessment of potential impacts to waterbirds from the pro- 
posed Hawaii Geothermal Project transmission corridor: Finai 
report, 19:29585 (R;US) 

Surveys of distribution and abundance of the Hawaiian hawk 
within the vicinity of proposed geothermal project subzones in 
the District of Puna, Hawaii: Final report, 19:29586 (R;US) 

Surveys of the distribution of seabirds found in the vicinity of 
proposed geothermal project subzones in the District of Puna, 
Hawaii: Final report, 19:29583 (R;US) 

BISMUTH 209 TARGET 

Evidence for the synthesis of 27110 produced by the 5°Co + 
209Bi reaction, 19:31644 (R;US) 

Quantum-mechanical direct, pre-equilibrium and equilibrium cal- 
culations up to 200 MeV, 19:31567 (R;NL) 

BISMUTH GERMANATE DETECTORS 

See BGO DETECTORS 

BISMUTH OXIDES 

Deformation of high-temperature superconductors, 19:30308 

(R;US) 
BITUMENS 

See also ASPHALTS 

The extraction of bitumen from western tar sands: Annual re- 
port, July 1990—July 1991, 19:29181 (R;US) 

BLACK AMERICANS 

Diversity employment and recruitment sources, 19:31923 (R;US) 
BLACK CLAWSON SYSTEM 

See WASTE PROCESSING 
BLACK LIQUORS 

See SPENT LIQUORS 
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BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLAST EFFECTS 

Seismic imaging of blast damage, 19:30587 (RA;US) 
BLAST FURNACES 

Coal combustion under conditions of blast furnace injection: Tech- 

nical report, March 1, 1994—May 31, 1994, 19:29096 (R;US) 
BLENDERS 
See MIXERS 
BLOOD FORMATION 

See also LEUKOPOIESIS 

Development of conditions allowing restoration of hemopoiesis 
by allogeneic purified and in vitro multiplied pluripotent 
hemopoietic stem cells, 19:31152 (RA;XE) 

Impairment of the hemo-lymphopoietic cell system and its 
microenvironment by ionizing radiation: Pathogenesis of non- 
stochastic and neoplastic effects and conditions for a long 
term restoration, 19:31150 (RA;XE) 

BLOOD VESSELS 
Tomographic reconstruction based on flexible geometric mod- 
els, 19:31061 (R;US) 
BLOWN BITUMENS 
See BITUMENS 
BNFL 

BNFL and envirormmental care: An introduction to our policy, 
19:29423 (1;GB) 

Environment annual report 1993, 19:29422 (1;GB) 

Health and Safety annual report 1993, 19:31196 (1;GB) 

BNL 

Site environmental report for calendar year 1992, 19:29403 
(R;US) 

BODY WAVES P (SEISMIC) 

See SEISMIC P WAVES 

BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOGS 
See SWAMPS 
BOILERS 

See also FLUIDIZED BED BOILERS 

Alternative methods of reducing air pollution from low-emissions 
sources in Krakow, 19:30088 (RA;US) 

Characteristics of Krakow’s boiler population, 19:30174 (R;US) 

Evaluating programs to reduce building sector energy consump- 
tion: Bulgaria's first steps, 19:30131 (RA;US) 

integrated dry NO,/SO2 emissions control system low-NO, 
combustion system SNCR test report: Test period, January 
11—April 9, 1993, 19:29626 (R;US) 

Pittsburgh Energy Technology Center's overview of the Krakow 
Projects, 19:29607 (RA;US) 

The influence of stoichiometry on corrosion in solid fuel boilers, 
at power and heat generation, 19:30293 (R;SE;in Swedish) 

BOILING DETECTION 
Analysis of the response time of an on-line boiling monitoring sys- 
tem in research reactors with MTR-type fuel, 19:29996 (RA;JP) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLOMETERS 
2-D tomography with bolometry in Dill-D, 19:31745 (R;US) 
BOLTED JOINTS 

A new discrete rockbolt element for finite element analysis, 

19:30377 (RA;US) 
BOLTZMANN-VLASOV EQUATION 
Evaluating impedances in a Sacherer integral equation, 
19:30667 (R;US) 
BOM REFINING DISTRICTS 
See PETROLEUM REFINERIES 
BOM-ERDA PROCESS 
See DESULFURIZATION 
BOMBS 

A medium resolution minefield model suitable for entity-level 

resolution combat simulations, 19:30838 (R;US) 
BONE SEEKERS 

The dosimetry and metabolism of incorporated radionuclides, 

19:31148 (RA;XE) 





BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 

Amendment of the assured delivery provisions of BPA’s Long- 
Term Intertie Access Policy and increased assured delivery: 
Access for non-scheduling utilities: Record of decision, 
19:30046 (R;US) 

PacifiCorp capacity sale, Final environmental impact statement: 
Response to comments and errata, 19:30105 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 

Estimating the state of stress from subhorizontal hydraulic frac- 
tures at URL, Manitoba, 19:31241 (RA;US) 

Hydrofrac stress data for the European HDR research project 
tests site Soultz-sous-Forets as a part of the HDR feasibility 
study, 19:29575 (RA;US) 

In situ flow testing of a cement borehole seal in welded tuff, 
19:29309 (RA;US) 

In situ stress measurement by hydraulic fracturing at the Ka- 
maishi mine, 19:31240 (RA;US) 

In situ stress measurements and their application in the design 
of the Gjovik Olympic Mountain Hall, 19:31244 (RA;US) 

Monte Carlo investigation of through-casing -y--y density logging, 
19:30803 (R;US) 

Near-surface “thin skin” reverse faulting stresses in the south- 
eastern United States, 19:31243 (RA;US) 

Numerical modeling of borehole breakout by mixed-mode crack 
growth, interaction, and coalescence, 19:31252 (RA;US) 

Stress field in the coal mines of the Ruhr coal district, 19:29077 
(RA;US) 

Stress-induced anisotropy and its effect on borehole responses, 
19:29144 (RA;US) 

Studies on hydraulic fracturing stress measurement assisted by 
water jet borehole slotting, 19:31245 (RA;US) 

BORIC ACID 


Electrophoretic behavior and infrared absorption spectra of di- 
hydroxyboryl compounds in aqueous di- and tricarboxylic 
acids, 19:31060 (RA;JP;in Japanese) 


Some chemical problems related the BNCT and the 
electrophoretic behavior of the compounds having the hydrox- 
ybory! moiety, 19:31057 (RA;JP;in Japanese) 

BORON 10 

Complex formation of p-boronophenylalanine with L-DOPA (a 
precursor of melanine metabolism) and oxidation reaction of 
the analogs: Chemical consideration of accumulation and 
clearance mechanism of boron-10 in malignant melanoma tis- 
sue by p-boronophenylalanine, 19:31058 (RA;JP;In Japanese) 

BORON CARBIDES 
Recent progress on ECVD Project: Progress report for 15 April- 
15 July 1994, 19:30315 (R;US) 
BORON COMPOUNDS 
See also BORIC ACID 
BORON CARBIDES 
BORON NITRIDES 
BORON SILICATES 

lsotachophoresis of biological materials: lsotachophoretic be- 
havior of BPA and its pKa determination, 19:31059 (RA;JP;In 
Japanese) 

BORON NITRIDES 

Effects of ambient conditions on the adhesion of cubic boron ni- 
tride films on silicon substrates, 19:30364 (R;US) 

Refractory properties of alumina-boron nitride ceramic compos- 
ites, 19:30317 (R;FR;In French) 

BORON SILICATES 

Studies on improvement of oxidation resistivity of carbon materi- 
als by glass impregnation and SiC formation, 19:30388 
(Il;JP;in Japanese) 

BOROSILICATE GLASS 

Critical review of glass performance modeling, 19:29210 (R;US) 

High-level waste borosilicate glass a compendium of corrosion 
characteristics: Volume 1, 19:29295 (R;US) 

Nuclear waste glass product consistency test (PCT): Version 
7.0: Revision 3, 19:29398 (R;US) 


BROMAMINES 


BOROSILICATES 
See BOROSILICATE GLASS 
BOTTOM BARYONS 
See BEAUTY BARYONS 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUND STATE 
Bound states of 'dressed’ particles, 19:31463 (R;XJ) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOVINE 
See CATTLE 
BOXCAR EVENT 
See UNDERGROUND EXPLOSIONS 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAYTON CYCLE POWER SYSTEMS 
Speculations on future opportunities to evolve Brayton power- 
plants aboard the space station, 19:29794 (R;US) 
Technology for Brayton-cycle space powerplants using solar 
and nuclear energy, 19:29838 (R;US) 
BRAZED JOINTS 
Residual stresses and strength of brazed ceramic - metal joints 
of various interface geometries, 19:30393 (R;DE;in German) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Experimental and theoretical MHD performance of a round pipe 
at high temperature with a NaK-compatible AizO3 coating, 
19:31829 (R;US) 
BREMSSTRAHLUNG 
See also ONDULATOR RADIATION 
SYNCHROTRON RADIATION 
Bremsstrahiung radiation on the SNOP facilities, 19:30619 
(RA;US) 
Bremsstrahlung risetime shortening by diode geometry reconfig- 
uration, 19:30622 (RA;US) 
Harmonic emission in a dielectric medium with a uniform mag- 
netic field, 19:31701 (RA;US) 
High-intensity flash X-ray production by REB, 19:30621 (RA;US) 
The effects of beam parameters on bremsstrahlung exposure 
angular distribution, 19:31700 (RA;US) 
Theory of the bremsstrahlung converter for raising energy ex- 
traction in the range 10-100 keV, 19:30620 (RA;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES 
Advanced ground-penetrating, imaging radar for bridge inspec- 
tion, 19:30163 (RA;US) 
Finite element analysis of a soil nailed wall, 19:30572 (RA;US) 
Ground-motion variability resulting from the January 17, 1994, 
M = 6.6 Northridge earthquake at the interchange between 
highways 14 and |-5 in the northern San Fernando Valley, 
19:30545 (R;US) 
Seismic response computations for a long span bridge, 
19:30187 (RA;US) 
Three-dimensional ground penetrating radar imaging using 
multi-frequency diffraction tomography, 19:30551 (R;US) 
BRINES 
Integrated process for coalbed brine disposal, 19:29072 (R;US) 
BRITISH NUCLEAR FUELS LIMITED 
See BNFL 
BROKDORF REACTOR 
Contribution to descriptions of pressurized water reactors close 
to Danish territory, 19:29650 (R;DK) 
BROMAMINES 
See AMINES 
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BROOKHAVEN 200-MEV LINAC 


BROOKHAVEN 200-MEV LINAC 
Upgrade of the AGS H™ linac, 19:30705 (R;US) 
BROOKHAVEN AGS 
AGS heavy ion operation with the new booster, 19:30651 (R;US) 
An EBIS-based heavy ion injector for the AGS, 19:30706 (R;US) 
Analysis of resonance-driving imperfections in the AGS Booster, 
19:30665 (R;US) 
Commissioning the new high power rf system for the AGS with 
high intensity beam, 19:30700 (R;US) 
Experimental study of slow-rate transition crossing in AGS, 
19:30670 (R;US) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROOKHAVEN RHIC 
An impedance model of the relativistic heavy ion collider, RHIC, 
19:30671 (R;US) 
Interaction region quadrupole roll and solenoid misalignment in 
RHIC, 19:30701 (R;US) 
Model for RHIC ramp controls, 19:30702 (R;US) 
RHIC susceptibility to variations in systematic magnetic har- 
monic errors, 19:30672 (R;US) 
RHIC warm-bore systems, 19:30740 (R;US) 
Relational databases for RHIC design .and control, 19:30652 
(R;US) 
The resistively matched transition for measuring the coupling 
impedance of RHIC devices, 19:30703 (R;US) 
Transition-energy crossing with a +y-jump, 19:30669 (R;US) 
BROWN COAL 
Gravimelt Coal Refinery Project in Northern Bohemia, 19:29621 
(RA;US) 
BROWN COAL LIQUEFACTION PROCESS 
See BCL PROCESS 
BRUCE-1 REACTOR 
A new fuel channel for Bruce NGS ’A’, 19:29756 (IA;CA) 
Bruce NGS: assessment of calandria tube integrity following a 
sudden pressure tube failure, 19:29731 (IA;CA) 
Development of an outage heat sink program at Bruce NGS 'A’, 
19:29733 (IA:CA) 
Development of flush rolled joints for Bruce NGS A LSFCR pro- 
gram, 19:29754 (IA;CA) 
Fuel channel installation tooling for retubing Bruce reactors, 
19:29757 (IA;CA) 
BUBIAG-DIDIER PROCESS 
See COAL GASIFICATION 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUFFALO 
Recommended procedures for disease and _ serological 
surveillance as part of the Global Rinderpest Eradication Pro- 
gramme (GREP): A joint undertaking by the Food and 
Agriculture Organization of the United Nations and the Inter- 
national Atomic Energy Agency, 19:31069 (R;XA) 
BUFFALO PULSTAR REACTOR 
See PULSTAR-BUFFALO REACTOR 
BUGEY-3 REACTOR 
SADAME - An on line computer code to assess in operation de- 
fective fuel characteristics and primary circuit contamination, 
19:29649 (R;FR) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING CODES 
Assessment of state’s needs for building energy information 
tools, 19:30183 (R;US) 
Energy standards and model codes development, adoption, im- 
plementation, and enforcement, 19:30151 (R;US) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETE BLOCKS 
CONCRETES 
Impact of leachable sulfate on the quality of groundwater in the 
Pocatello aquifer, 19:30917 (RA;US) 
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Proceedings of the workshop on cool building materials, 
19:30146 (R;US) 

Sources and transport of indoor radon: 
mechanisms, 19:31200 (I;NL) 

BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
LABORATORY BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

Meetings between the United States and France concerning 
green technology and new standards for buildings and energy 
issues: Foreign trip report, December 4—10, 1993, 19:30138 
(R;US) 

Office of Building Technologies evaluation and planning report, 
19:30129 (R;US) 

Proceedings of the workshop on cool building materials, 
19:30146 (R;US) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULGARIA 

20 years nuclear power sector in Bulgaria - An attempt at strik- 
ing a balance: Report at the briefing with journalists from the 
world media held on May 16th-17th 1994 in Novotel "Europa’”, 
Sofia, 19:29858 (1;XA) 

Natural gas and independent power in Central and Eastern Eu- 
rope, 19:30103 (RA;US) 

BUMP-IN-TAIL INSTABILITY 
Study of alpha physics related to ITER Project: Progress report, 
1 November 1993-31 October 1994, 19:31739 (R;US) 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNERS 
industrial pulverized coal low-NO, burner: Phase 1, Final re- 
port, 19:29093 (R;US) 

BURSA OF FABRICIUS 

See BIRDS 
BURST REACTORS 

See PULSED REACTORS 
BUSPR REACTOR 

See PULSTAR-BUFFALO REACTOR 
BUTANE 

The energetics and dynamics of free radicals, ions, and clus- 
ters: Progress report, 19:30475 (R;US) 

BUTENES 
The energetics and dynamics of free radicals, ions, and clus- 
ters: Progress report, 19:30475 (R;US) 
BUTYLENES 
See BUTENES 
BWR TYPE REACTORS 
See also GRAND GULF-1 REACTOR 
OYSTER CREEK-1 REACTOR 

Compression and immersion tests and leaching of radionu- 
clides, stable metals, and chelating agents from 
cement-solidified decontamination waste collected from nu- 
clear power stations, 19:30987 (R;US) 

Estimation of fracture toughness of cast stainless steels during 
thermal aging in LWR systems-revision 1, 19:29644 (R;US) 

Evaluation of conservatisms and environmental effects in ASME 
Code, Section Ill, Class 1 fatigue analysis, 19:30042 (R;US) 

Experience from shutdown event PRA (SEPRA) for TVO Vil, 
19:29639 (RA;XA) 

Final safety evaluation report related to the certification of the 
advanced boiling water reactor design: Volume 1: Main re- 
port, 19:30032 (R;US) 

Final safety evaluation report related to the certification of the 
advanced boiling water reactor design: Volume 2: Appen- 
dices, 19:30033 (R;US) 

Fuel performance annual report for 1991: Volume 9, 19:29643 
(R;US) 

Status of advanced containment systems for next generation 
water reactors, 19:29684 (R;XA) 


Measurements and 





Cc 


Cc CODES 

Implementation of CTRLPOS, a VENTURE module for control 
rod position criticality searches, control rod worth curve calcu- 
lations, and general criticality searches, 19:29917 (R;US) 

CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 

Evaluation of the carcinogenic, reproductive, and developmental 
effects of mixtures of contaminants on the Medaka Fish 
(Oryzias latipes), 19:31213 (RA;US) 

Iron, zinc and selenium status of urban and rural populations in 
Pakistan, their bioavailability in the diet and their dietary inter- 
action, 19:31079 (RA;XA) 

Metabolic deposition of trace elements into the hair and other 
tissues: An animal model, 19:30434 (RA;XA) 

Metal ion sorption by untreated and chemically treated biomass, 
19:30164 (R;US) 

CADMIUM SULFIDES 

Nonlinear Faraday effect in CdS semiconductor in an ultrahigh 

magnetic field, 19:31686 (R;US) 
CADMIUM TELLURIDE SOLAR CELLS 

Polycrystalline CulnSez and CdTe solar cells: Annual subcon- 
tract report, April 15, 1992—April 14, 1993, 19:29548 (R;US) 

Polycrystalline thin film cadmium telluride solar cells fabricated 
by electrodeposition: Annual subcontract report, 20 March 
1993-19 March 1994, 19:29549 (R;US) 

CADMIUM TELLURIDES 

Growth and characterization of CdTe and CdZnTe crystals, 
19:30768 (IA;IL) 

Polycrystalline thin film cadmium telluride solar cells fabricated 
by electrodeposition: Annual subcontract report, 20 March 
1993-19 March 1994, 19:29549 (R;US) 

CALABASH EVENT 
See UNDERGROUND EXPLOSIONS 
CALCINED WASTES 

Friction welding method of hot isostatic press can closure for the 

ICPP calcine immobilization program, 19:29393 (R;US) 
CALCITE 

Colloids or artefacts? A TVO/SKB cooperation project in Olkilu- 

oto, Finland, 19:30467 (R;SE) 
CALCIUM 40 REACTIONS 

Direct photons as a potential probe of the triangle -resonance in 

compressed nuclear matter, 19:31569 (R;DE) 
CALCIUM 40 TARGET 

Neutral pion production in heavy ion collisions at SIS-energies, 
19:31639 (R;NL) 

The study of hadron dynamics in relativistic heavy ion collisions, 
19:31628 (1;NL) 

CALCIUM CARBIDES 
Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals, 19:29518 (RA;US) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBIDES 
CALCIUM OXIDES 

Hydrothermal reactions of fly ash: [Quarterly] report, April 1, 

1944—July 30, 1994, 19:29062 (R;US) 
CALCIUM FLUORIDES 

Ultraviolet laser emission properties of Ce*+-doped LiSrAIFe, 

19:30640 (R;US) 
CALCIUM OXIDES 

Characterization and testing of low-expansion ceramic materi- 
als, 19:30334 (RA;US) 

Deformation of high-temperature superconductors, 19:30308 
(R;US) 

CALCULATION METHODS 

See also MONTE CARLO METHOD 

Assessment of the flow-survival relationship obtained by Sims 
and Ossiander (1981) for Snake River spring/summer chi- 
nook salmon smolts: Final report, 19:29538 (R;US) 

CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 


CANDU TYPE REACTORS 
Meetings 


CALIBRATION STANDARDS 

Requirements for the accreditation of a calibration laboratory, 

19:30750 (1;AR;in Spanish) 
CALIFORNIA 

Designs of an HDR reservoir at Clearlake, California, 19:29580 
(R;US) 

Local enforcement of air quality standards and economic devel- 
opment, 19:30098 (RA;US) 

Modeling the response of the California Current system to global 
greenhouse warming: Final report to the National Institute for 
Global Environmental Change (August 1993), 19:30857 (R;US) 

The role of technology transfer and emerging technologies in 
California’s economic recovery, 19:30072 (R;US) 

CALIFORNIUM 252 

Analysis of existing data and specification of an experiment to 
determine the °°*Cf half-life to the required degree of accu- 
racy, 19:31578 (R;XA) 

Correlated fission fragment independent yields for Mo/Ba 
charge asymmetry of the °5*Cf(s.f.), 19:31613 (IA;CZ) 

Investigation of light charged particles emitted in spontaneous 
fission of 25*Cf, 19:31600 (IA;CZ) 

CALIFORNIUM ADDITIONS 

See ALLOYS 
CALORICON PROCESS 

See WASTE PROCESSING 
CALORIMETERS 

An offset model radiation calorimeter, 19:30625 (RA;US) 

Detailed GEANT description of the SDC central calorimeters, 
19:30774 (R;XJ) 

Possibility of the SDC central calorimeter in situ calibration 
using p + p + W(ev) + X and p + p — Z°(e*e-) + jet interac- 
tions, 19:30773 (R;XJ) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 
CAM 

See COMPUTER-AIDED MANUFACTURING 
CAMAC SYSTEM 

Multiparameter system for nuclear measurements based on PC- 
CAMAC, 19:30769 (IA;CZ) 

CANADA 

Management of mixed wastes in Canada, 19:29257 (RA;US) 

Status of Canadian low-enriched uranium conversion program, 
19:29975 (RA;JP) 

CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
DARLINGTON-1 REACTOR 
DARLINGTON-2 REACTOR 
EMBALSE REACTOR 
GENTILLY-2 REACTOR 
PICKERING-5 REACTOR 
7 POINT LEPREAU-1 REACTOR 
After-Heat Removal 

Design concepts for passive heat rejection in CANDU reactors, 

19:29717 (IA;CA) 
Failure Mode Analysis 

CANDU 3 systematic plant review: A new approach, 19:29724 

(IA;CA) 
Loss Of Coolant 

Analysis of RD-14 two-phase thermosyphoning experiments and 
associated CATHENA simulation results, 19:29759 (IA;CA) 

Dissolution of UO2 fuel by molten zircaloy-4, 19:30026 (IA;CA) 

Onset of channel flow reversal in RD-14M natural circulation 
tests, 19:29758 (IA;CA) 

Reactor physics aspects of modelling in-core small loss of 
coolant accidents, 19:29713 (IA;CA) 

The use of a relational database to manage information from 
thermalhydraulic experiments, 19:29760 (IA;CA) 

Meetings 
CNA/CNS conference summaries, 19:31932 (1;CA) 
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CANDU TYPE REACTORS 
Meetings 


Proceedings of the 13. annual conference of the Canadian Nu- 
clear Society. V. 1, 19:29712 (1;CA) 
Proceedings of the 13. annual conference of the Canadian Nu- 
clear Society. V. 2, 19:29744 (I;CA) 
Pressure Tubes 
A systems view of CANDU reactor retubing, 19:29723 (IA;CA) 
Fitness-for-service assessment of pressure tube in CANDU nu- 
clear generating stations, 19:29711 (RA;XA) 
Reactor Licensing 
Developments in CANDU standard plant licensing, 19:29748 
(IA;CA) 
Reactor Protection Systems 
Ontario Hydro’s program for environmental qualification of in- 
service plants, 19:29740 (IA;CA) 
Procurement strategy for environmentally qualified material, 
19:29741 (IA;CA) 
Reactor Safety Fuses 
Assessment of shutdown system trip parameter effectiveness 
for CANDU reactors following in-core loss of coolant acci- 
dents, 19:29730 (IA;CA) 
XTEND - A micro-simulator for use as a training aid in trip pa- 
rameter assessment, 19:29768 (IA;CA) 
Reactor Simulators 
Simulation of a CANDU reactor using a real-time advanced re- 
actor core model, 19:29732 (IA;CA) 
Repair 
A systems view of CANDU reactor retubing, 19:29723 (IA;CA) 
SLARette Mark 2 system, 19:29722 (IA;CA) 
Safety 
CANDU 3 systematic plant review: A new approach, 19:29724 
(IA;CA) 
Seismic Effects 
Seismic optimization approach for CANDU modules, 19:29721 
(IA;CA) 
Shields 
Thermalhydraulic and thermal analysis methodology of the 
CANDU-3 reactor endshield for a loss of flow event, 19:29729 
(IA;CA) 
Stress Analysis 
Large deflection and elastic-plastic piping stress analysis of 
feeder and feeder supports used in a CANDU reactor, 
19:29720 (IA;CA) 
Uses 
Plutonium Consumption Program, CANDU Reactor Project final 
report, 19:29463 (R;US) 
Void Coefficient 
The use of depleted uranium for the reduction of void reactivity 
in CANDU reactors, 19:29715 (IA;CA) 
CANISTERS 
See CONTAINERS 
CANNIKIN EVENT 
See UNDERGROUND EXPLOSIONS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPILLARY FLOW 
A study of start-up characteristics of a potassium heat pipe from 
the frozen state, 19:29787 (R;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
FULLERENES 
GRAPHITE 
Carbon and hydrogen isotope ratios of bacterial methane and its 
formation mechanism, 19:30422 (IA;JP) 
Natural gas cleanup: Evaluation of a molecular sieve carbon as 
a pressure swing adsorbent for the separation of 
methane/nitrogen mixtures, 19:29171 (R;US) 
CARBON 11 
Catalytic conversion of ''CO2 and ''CO into synthesis precur- 
sors for ''C labelling, 19:30484 (R;DE;in German) 
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CARBON 12 REACTIONS 
On neutron generation in massive Cu-target at irradiation with 
22 and 44 GeV carbon ions, 19:31633 (R;XJ) 
CARBON 12 TARGET 
Multifragmentation of spectators in relativistic heavy-ion reac- 
tions, 19:31571 (R;DE) 
CARBON 14 
Transfer and conversion mechanisms of H-3 and C-14 com- 
pounds in the local environment, 19:30860 (RA;XE) 
CARBON DIOXIDE 
Carbon Dioxide Ocean Research, 19:30897 (RA;US) 
Development of an extraction process for removal of het- 
eroatoms from coal liquids: Final report, 19:29022 (R;US) 
Energy impacts of controlling carbon dioxide emissions from an 
integrated gasification/combined-cycle system, 19:29605 
(R;US) 
Evaluation of options for CO, capture/utilization/disposal, 
19:29604 (R;US) 
How Germany proceeds to reach its 25-30% CO> reduction tar- 
get (compared to 1987) in 2005, 19:30097 (1;DE) 
International greenhouse gas verification - elements and institu- 
tions, 19:30099 (R;DE) 
Production of elemental sulfur from H2S and CO> derived from 
a coal desulfurization process: Quarterly technical process 
report, April 1, 1994—June 30, 1994, 19:29031 (R;US) 
CARBON DIOXIDE ACCEPTOR PROCESS 
See COAL GASIFICATION 


CARBON DIOXIDE LASERS 

150 keV intense electron beam accelerator system with high re- 
peated pulse, 19:30609 (RA;US) 

Conditions of stability in optical systems, 19:30882 (R;DK;in 
Danish) 

CARBON ISOTOPES 
See also CARBON 11 
CARBON 14 

Vertical transport of organic matter in the various oceanic areas, 

19:30423 (IA;JP) 
CARBON MONOXIDE 

Conversion of light hydrocarbon gases to metal carbides for pro- 

duction of liquid fuels and chemicals, 19:29518 (RA;US) 
CARBON STEELS 

See also STEEL-ASTM-A533-B 

Anaerobic oxidation of carbon steel in granitic groundwaters: A 
review of the relevant literature, 19:30292 (R;SE) 

Comparison of the corrosion rates of FeAl, Fe3Al and steel in 
distilled water and 0.5 M sodium chloride: Technical report 
number 2, January-March 1991, 19:30254 (R;US) 

Electrochemical corrosion studies of the TStE 355 fine-grained 
structural steel in sulfide containing brine, 19:30270 (R;DE;In 
German) 

Electrochemical corrosion studies on a selected carbon steel for 
application in nuclear waste disposal containers: Influence of 
chemical species in brines on corrosion, 19:30271 (R;DE) 

Statistical analysis of fatigue strain-life data for carbon and low- 
alloy steels, 19:29877 (R;US) 

Study of corrosion processes in the material of low level ra- 
dioactive waste containers, 19:30266 (1;AR;in Spanish) 

CARBON TETRACHLORIDE 

Summary of FY 1992 operations of the vapor extraction system 

at the Hanford Site, Washington, 19:29429 (RA;US) 
CARBONACEOUS MATERIALS 

See also COAL 

Studies on improvement of oxidation resistivity of carbon materi- 
als by glass impregnation and SiC formation, 19:30388 
(l;JP;in Japanese) 

CARBONATE ROCKS 

See also LIMESTONE 

Laboratory measurements of the effective-stress law of carbon- 
ate rocks under deformation, 19:29148 (RA;US) 

Pb/Pb isochron ages and Pb isotope geochemistry of Bambui 
Group carbonate rocks from the southern portion of the Sao 
Francisco Basin, 19:30421 (|;BR;lIn Portuguese) 





CARCINOGENESIS 
Methodology for the analysis of radiation carcinogenesis studies 
and application to ongoing experiments, 19:31131 (RA;XE) 
Osteosarcoma and tumours of the haemopoietic system by low- 
dose irradiation, 19:31147 (RA;XE) 
CARL STILL PROCESS 
See DESULFURIZATION 
CARPETBAG EVENT 
See UNDERGROUND EXPLOSIONS 
CASINGS 
See COVERINGS 
CASTE (INSECTS) 
See INSECTS 
CAT-OX PROCESS 
See DESULFURIZATION 
CATACARB CARBON DIOXIDE REMOVAL PROCESS 
See DESULFURIZATION 
CATACARB PROCESS 
See DESULFURIZATION 
CATALYSIS 
Cooperative government/industrial projects, 19:30071 (R;US) 
CATALYSTS 
Advanced, soluble hydroliquefaction and hydrotreating catalysts: 
Final report, April 2, 1990—August 31, 1993, 19:29015 (R;US) 
Attrition and carbon formation on iron catalysts, 19:29533 (R;US) 
Direct methane conversion to methanol: Quarterly project status 
report, January 1, 1994—March 31, 1994, 19:29523 (R;US) 
Enhanced nanoscale catalyst precursor powders generated us- 
ing a flow-through hydrothermal process, 19:29038 (R;US) 
Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, March 1994—May 1994, 
19:29527 (R;US) 
Removal of nitrogen oxides over Pt-ZSM-5 catalyst in diesel ex- 
haust, 19:30216 (IA;JP;In Japanese) 
Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, March—-May 1994, 19:29524 (R;US) 
Upgrading of coal liquids by Hydrous Metal Oxide catalysts 
(Silica-doped hydrous titanium oxide supported NiMo 
(NiMo/HTO:Si)), 19:29039 (R;US) 
CATALYTIC-IFP AMMONIA SCRUBBING PROCESS 
See DESULFURIZATION 
CATHODES 
See also PHOTOCATHODES 
Controlling the emission current from a plasma cathode, 
19:30613 (RA;US) 
Ferroelectric cathode measurements, 19:30734 (RA;US) 
High-current-density cathode operation and beam transport with 
steady-state and pulsed cathode heating methods, 19:30616 
(RA;US) 
Lithium ferrate and lithium cobaltate cathodes for molten car- 
bonate fuel cells, 19:30122 (R;US) 
CATTLE 
Recommended procedures for disease and_ serological 
surveillance as part of the Global Rinderpest Eradication Pro- 
gramme (GREP): A joint undertaking by the Food and 
Agriculture Organization of the United Nations and the Inter- 
national Atomic Energy Agency, 19:31069 (R;XA) 
CAVITY RESONATORS 
An 8-meter-long coupled cavity RFQ linac, 19:31415 (R;US) 
Calculations of HOMs and coupled bunch instabilities due to the 
RHIC rf cavities, 19:30704 (R;US) 
Heating filament system of a Mig-type electron gun for a 35 
GHz, 100 k W gyrotron, 19:31801 (IA;BR) 
Low emittance accelerator cavity design to minimize amplifica- 
tion of beam breakup modes, 19:31302 (RA;US) 
CBA PROCESS 
See DESULFURIZATION 
CDF 
See FERMILAB COLLIDER DETECTOR 
CELL FLOW SYSTEMS 
Novel flow cytometry, 19:30814 (RA;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 


CERAMICS 
Nondestructive Testing 


CELL TRANSFORMATIONS 
Evaluation of existing and development of new human epithelial 
cell transformation systems and determination of their poten- 
tial in radiation protection studies, 19:31128 (RA;XE) 
Measurement of transformation of C3H 1071/2 cells by low 
doses of ionizing radiation, 19:31138 (RA;XE) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLULOSE 
Development and application of a thermophysical property 
model for cane fiberboard subjected to high temperatures, 
19:30553 (R;US) 
CEMENTS 
In situ flow testing of a cement borehole seal in welded tuff, 
19:29309 (RA;US) 
Thermodynamic and structural characteristics of cement miner- 
als at elevated temperature, 19:30412 (R;US) 
CENTRAL HEATING PLANTS 
Improving energy efficiency in Handiova, Slovak Republic, 
19:30085 (RA;US) 
System and operational data for wood-chip fired district heating 
plants, 19:30180 (R;DK;In Danish) 
CENTRAL NERVOUS SYSTEM 
Effects of radiation on the development of the central nervous 
system, 19:31160 (RA;XE) 
CENTRAL REGION 
See USA 
CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CENTRIFUGE ENRICHMENT PLANTS 
Initial imperfection survey on a cylindrical shell at the Ultra- 
Centrifuge Nederland n.v, 19:29191 (R;NL) 
CERAMIC MELTERS 
DWPF melter feed system: Model description and results, 
19:29399 (R;US) 
CERAMICS 
Brazing 
Reactions and microstructure at ceramic/metal interfaces, 
19:30363 (R;US) 
Chemical Vapor Deposition 
Recent progress on ECVD Project: Progress report for 15 April- 
15 July 1994, 19:30315 (R;US) 
Computerized Tomography 
X-ray computed tomographic imaging, 19:30358 (RA;US) 
Deposition 
Thick thermal barrier coating (TTBC) systems for low heat rejec- 
tion diesel engines, 19:30338 (RA;US) 
Feasibility Studies 
Heavy metal immobilization in mineral phases, 19:29314 (RA;US) 
Fracture Properties 
Advanced statistical concepts of fracture in brittle materials, 
19:30345 (RA;US) 
Grinding 
Grinding optimization for advanced ceramics, 19:30340 (RA;US) 
Machining 
Laser scatter methods for detection of subsurface machining 
damage in ceramics, 19:30343 (RA;US) 
Materials Working 
Forming of superplastic ceramics, 19:30365 (R;US) 
Measuring Methods 
Ceramic mechanical property test method development, 
19:30362 (RA;US) 
Characterization of ceramic powders, 19:30361 (RA;US) 
Mechanical Properties 
Project data base, 19:30348 (RA;US) 
Recent progress on ECVD Project: Progress report for 15 April- 
15 July 1994, 19:30315 (R;US) 
Nmr Imaging 
Nuclear magnetic resonance imaging, 19:30489 (RA;US) 
Nondestructive Analysis 
NDE standards for advanced ceramics, 19:30359 (RA;US) 
Nondestructive Testing 
Nondestructive characterization, 19:30357 (RA;US) 
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CERAMICS 
Plasticity 


Plasticity 
Overview on superplasticity research on small-grained materi- 
als, 19:30303 (R;US) 
Testing 
Ceramic subsurface marker prototypes, 19:30316 (R;US) 
Tribology 
Recent progress and future prospects in the surface engineer- 
ing and tribology of ceramics, 19:30307 (R;US) 
Wear 
Development of standard test methods for evaluating the wear 
performance of ceramics, 19:30344 (RA;US) 
CERAMICS INDUSTRY 
Ceramic mechanical 
19:30362 (RA;US) 
Characterization of ceramic powders, 19:30361 (RA;US) 
IEA ANNEX II Management, 19:30360 (RA;US) 
Technology transfer, 19:30069 (RA;US) 
CERCLA 
See US SUPERFUND 
CERIUM 
Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, July 1, 1993—September 30, 
1993, 19:29014 (R;US) 
CESIUM 134 
Chemical treatments to reduce the transfer of caesium radioiso- 
topes to the human foodchain after a serious nuclear 
accident, 19:31118 (RA;XE) 
CESIUM 137 
Behaviour of long-lived radionuclides in soil-plant systems of the 
Mediterranean region, 19:30955 (RA;XE) 
Factors affecting radiocaesium transfer to ruminants, 19:30958 
(RA;XE) 
The bio-availability of long-lived radionuclides in relation to their 
physico-chemical form in soils, 19:30957 (RA;XE) 


property test method development, 


CFC 
See CHLOROFLUOROCARBONS 
CHALKS 
See LIMESTONE 
CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
A high-order moment simulation model, 19:31396 (RA;US) 
Crystalline beams: The string, 19:30739 (R;US) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT THEORY 
On helicon wave induced radial plasma transport, 19:31818 
(R;CZ) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
See also CHARMED BARYONS 
CHARMED MESONS 
Experimental issues in high-sensitivity charm experiments, 
19:31514 (R;US) 
CHARMED BARYON RESONANCES 
See CHARMED BARYONS 
CHARMED BARYONS 
Heavy baryons, 19:31529 (R;DE) 
CHARMED MESON RESONANCES 
See CHARMED MESONS 
CHARMED MESONS 
See also DS MESONS 
Quasi two body decays of charm mesons, 19:31526 (R;JP) 
[Hadroproduction of charmed and bottom mesons (Fermilab ex- 
periment E-653): Progress report, June 13, 1983—June 14, 
1984], 19:31504 (R;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
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CHARS 

Efficient gas stream cooling in Second-Generation PFBC plants, 
19:29596 (R;US) 

Production and use of activated char for combined SO2/NO, re- 
moval: Technical report, March 1, 1994—May 31, 1994, 
19:29067 (R;US) 

CHELATES 

Cu-64-pyruvaldehyde-bis-(N*-methylthiosemicarbazide) or Cu- 
64-PTSM as tracer for brain positron emission tomography, 
19:31049 (1;AR;in Spanish) 

CHELATING AGENTS 

Compression and immersion tests and leaching of radionu- 
clides, stable metals, and chelating agents from 
cement-solidified decontarnination waste collected from nu- 
clear power stations, 19:30987 (R;US) 

New water soluble phosphonate and polycarboxylate complex- 
ants for enhanced f element separations, 19:30416 (R;US) 

CHEMICAL ANALYSIS 

See also NONDESTRUCTIVE ANALYSIS 

The standard laboratory module approach to automation of the 
chemical laboratory, 19:29281 (RA;US) 

CHEMICAL EFFLUENTS 

Groundwater surveillance plan for the Oak Ridge Reservation, 
19:29417 (R;US) 

SNRB™ air toxics monitoring: Final report, 19:29628 (R;US) 

Site Environmental Report summary, 1993, 19:29421 (R;US) 

Site Environmental Report, 1993, 19:29420 (R;US) 

State waste discharge permit application: 400 Area secondary 
cooling water, 19:29416 (R;US) 

CHEMICAL EXPLOSIONS 

Multidimensional thermal-chemical cookoff modeling, 19:30843 
(R;US) 

CHEMICAL EXPLOSIVES 

See also PETN 

Chemical reactivity test for thermal stability, 19:30848 (R;US) 

Emissions from energetic material waste during the Molten Salt 
Destruction process, 19:30847 (R;US) 

Input data for the programmatic environmental impact statement 
site 300 High Explosives Fabrication Facility upgrade, 
19:30846 (R;US) 

Sandia Explosive Inventory and Information System, 19:30842 
(R;US) 

The joint DoD/DOE Munitions Technology Development Pro- 
gram, 19:30840 (R;US) 

Thermal, chemical, and mechanical cookoff modeling, 19:30841 
(R;US) 

CHEMICAL FEEDSTOCKS 
Studies on separation of functional materials from heavy oils by 
high pressure crystallization, 19:29040 (I;JP;in Japanese) 
CHEMICAL HEAT PIPES 
See HEAT PIPES 
CHEMICAL INDUSTRY 
VEBA annual report 1993, 19:30106 (1;DE;in German) 
CHEMICAL PLANTS 

Idaho Chemical Processing Plant (ICPP) injection well: Opera- 
tions history and hydrochemical inventory of the waste 
stream, 19:30929 (RA;US) 

CHEMICAL REACTION KINETICS 

See also COMBUSTION KINETICS 

Determination of solvation kinetics in supercritical fluids: Project 
summary, August 15, 1993—May 3, 1994, 19:30476 (R;US) 

CHEMICAL REACTIONS 
See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 

International bulletin on atomic and molecular data for fusion. 

No. 47, 19:31671 (1;XA) 
CHEMICAL REACTORS 

Adaptive model predictive control using neural networks, 
19:30169 (R;US) 

Advanced concepts in coal liquefaction-optimization of reactor 
configuration coal liquefaction, 19:28997 (RA;US) 

An integrated gasification combined-cycle system based on the 
transport reactor, 19:29011 (R;US) 





Application of carbon monoxide/steam and counterflow reactor 
technologies to coal liquefaction, 19:28995 (RA;US) 

Direct methane conversion to methanol: Quarterly project status 
report, January 1, 1994—March 31, 1994, 19:29523 (R;US) 

High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 6, January 1- 
March 31, 1994, 19:29024 (R;US) 

Methane coupling by membrane reactor: Quarterly technical 
progress report, December 25, 1993—March 24, 1994, 
19:29530 (R;US) 

Short contact time direct coal liquefaction using a novel batch 
reactor: Progress report, January 1, 1994—May 15, 1994, 
19:29030 (R;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Biological fate, transport, and ecotoxicity of toxic and hazardous 
waste in the Mississippi River Basin, 19:30913 (RA;US) 

Idaho Chemical Processing Plant (ICPP) injection well: Opera- 
tions history and hydrochemical inventory of the waste 
stream, 19:30929 (RA;US) 

Process waste assessment for the Radiography Laboratory, 
19:29361 (R;US) 

CHEMICO PROCESS 

See DESULFURIZATION 
CHEMISTRY (WATER) 

See WATER CHEMISTRY 
CHEMSWEET PROCESS 

See DESULFURIZATION 
CHERENKOV RADIATION 

Harmonic emission in a dielectric medium with a uniform mag- 
netic field, 19:31701 (RA;US) 

CHERNOBYLSK-4 REACTOR 
Ceramic waste forms for fuel-containing masses at Chemobyl, 
19:29371 (R;US) 
CHERNOFF FACES 
See COMPUTER GRAPHICS 
DATA PROCESSING 
CHEVRON COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
CHICKENS 

The influence of different Ca and P ratios in feed on phosphorus 
turnover and endogenous excretion in growing broiler chicks 
by means of ** P isotope, 19:31066 (R;SY;In Arabic) 

CHILDREN 

Isotope aided studies of the bioavailability of iron and zinc from 
human diets consumed in Peru, 19:31080 (RA;XA) 

lsotope-aided studies of the bioavailability of iron from diets and 
fortified foods to be used in iron fortifications programmes in 
Chile and Ecuador: Validation of in vitro techniques, 19:31075 
(RA;XA) 

CHINA 
Networking with China, 19:31982 (R;US) 
CHIRAL SYMMETRY 
Dynamics of chiral symmetry breaking in nuclear collisions, 
19:31437 (R;US) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORIDES 
See also LITHIUM CHLORIDES 
SODIUM CHLORIDES 
URANIUM CHLORIDES 
Impact of leachable sulfate on the quality of groundwater in the 
Pocatello aquifer, 19:30917 (RA;US) 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

METHYL CHLORIDE 

Automated cleaning of electronic components, 19:30626 (R;US) 
CHLORINE LOGS 

See NEUTRON-GAMMA LOGGING 
CHLORINE OXIDES 

A matrix isolation study of some chlorine compounds and their 
water complexes, of interest for the ozone depletion in the 
stratosphere, 19:30878 (R;SE) 


CLADDING 


CHLOROBUTADIENE 
See NEOPRENE 
CHLOROFLUOROCARBONS 
Materials compatibility and lubricants research on CFC- 
refrigerant substitutes: Quarterly MCLR program technical 
progress report, 1 April 1994-30 June 1994, 19:30135 (R;US) 
CHLOROPRENE 
See NEOPRENE 
CHROMATES 
Metal ion sorption by untreated and chemically treated biomass, 
19:30164 (R;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMIUM 
Absolute measurement of the chromium neutron capture cross- 
section in the 1 keV to 20 keV energy range, 19:31593 (R;XA) 
Laboratory and field evaluation of the gas treatment approach 
for insitu remediation of chromate-contaminated soils, 
19:30998 (R;US) 
CHROMIUM ALLOYS 
See also ALLOY-FE46NI33CR21 
CHROMIUM BASE ALLOYS 
CHROMIUM STEELS 
Mechanisms of phase formation during mechanical alloying and 
ball milling of intermetallic compounds in the TiAl and the Ti- 
Cr system, 19:30256 (R;DE;In German) 
Metastable bec phase formation in the Nb-Cr-Ti system, 
19:30276 (R;US) 
CHROMIUM BASE ALLOYS 
Alloying effects on the high-temperature oxidation resistance of 
Cr-CraNb, 19:30287 (RA;US) 
Cr2Nb-based alloy development, 19:30395 (RA;US) 
CHROMIUM CARBIDES 
Development of wear resistant ceramic coatings for diesel en- 
gine components, 19:30396 (RA;US) 
CHROMIUM NITRIDES 
Development of wear resistant ceramic coatings for diesel en- 
gine components, 19:30396 (RA;US) 
Wear-resistant coatings, 19:30337 (RA;US) 
CHROMIUM OXIDES 
Wear-resistant coatings, 19:30337 (RA;US) 
CHROMIUM STEELS 
Microanalysis of a ferritic steel intended for high temperature 
applications, 19:30280 (R;SE) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Automated detection of radiation induced chromosome aberra- 
tions by slit-scan flow cytometry, 19:31136 (RA;XE) 
Evaluation of the frequencies of chromosomal aberrations in- 
duced in human blood lymphocytes by low doses of neutrons, 
19:31124 (RA;XE) 
Studies on basic and applied aspects of radiation-induced chro- 
mosomal aberrations in human cells, 19:31137 (RA;XE) 
CHROMOSOME ABERRATIONS 
See -CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHRONIC RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULATING FLUIDIZED BED BOILERS 
See FLUIDIZED BED BOILERS 
CITIES 
See URBAN AREAS 
CITREX PROCESS 
See DESULFURIZATION 
WASTE PROCESSING 
CLADDING 
Interim report Il, production test IP-549-A, half-piant low alum 
feed water treatment at F Reactor, 19:29962 (R;US) 
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CLADDING 


Interim report Ill, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29963 (R;US) 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLASSICAL MECHANICS 
Chaos in a coulombic muffin-tin potential, 19:31441 (R;DE) 
CLAYS 

See also MONTMORILLONITE 

Axial capacity of offshore piles in clay, 19:29122 (iA;NO) 

Diffusion through statically compacted clay, 19:30939 (RA;US) 

Neutron shielding by H2O in clay minerals - an explanation for 
3®Ar deficit in irradiated clay fractions, 19:30426 (IA;IL) 

Organic/inorganic interactions of nitrogen in oil fields Geochem- 
istry: Part 1, Geochemistry: Final report, September 15, 
1991—March 15, 1994, 19:29109 (R;US) 

Proposing an alternative linear a successful example, 19:30527 
(RA;US) 

Publication no. 186, 19:29121 (R;NO) 

The effect of freeze-thaw cycles on the hydraulic conductivity of 
compacted clay, 19:30940 (RA;US) 

The use of soil fabric studies in evaluating the strengths of clays 
in a North Sea site investigation, 19:29119 (IA;NO) 

CLEAN WATER ACTS 

Economic and environmental impacts of proposed changes to 
Clean Water Act thermal discharge requirements, 19:29854 
(R;US) 

CLEANAIR PROCESS 

See DESULFURIZATION 
CLERICAL PERSONNEL 

See PERSONNEL 
CLIMATE MODELS 

Point-area relationships for global climate models, 19:30892 
(RA;US) 

Uncertainty and global climate change research, 19:30883 
(R;US) 

CLIMATES 

interannual variability of Central European mean temperature in 
January / February and its relation to the large-scale circula- 
tion, 19:30870 (1;DE) 

Northern hemisphere tropospheric mid-latitude circulation after 
violent volcanic eruptions, 19:30859 (1;DE) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Daytime Raman lidar profiling of atmospheric water vapor, 
19:30899 (R;US) 

Feedback of global warming to soil carbon cycling in forest 
ecosystems, 19:30063 (JA;JP) 

Isotopic differences between bones of different periods: Climatic 
of diagenetic changes, 19:30427 (IA;IL) 

Measurements of upper tropospheric moisture with a Raman li- 
dar, 19:30900 (R;US) 

The Atmospheric Radiation Measurement (ARM) Program: 
Field measurements of radiation forcing and feedbacks in 
general circulation models, 19:30891 (RA;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLOUDS 

A stratiform cloud parameterization for general circulation mod- 
els, 19:30893 (RA;US) 

Characterization of cloud/aerosol interactions with solar and 
long-wave radiation, 19:30895 (RA;US) 

Effects of microphysics and radiation on mesoscale processes 
of a midiatitude squall line, 19:31263 (R;US) 

Microanalytical studies of cloud and fog formation, 19:30875 
(R;DE;In German) 

Photometric studies of clouds from an atmospheric radiation 
measurement site, 19:30894 (RA;US) 

CLUSTER BEAMS 

An analysis of cluster-driven inertial confinement fusion, 
19:31860 (RA;US) 

ORION Project: Acceleration of cluster ions and highly charged 
biomolecules from 10 MeV to 1 GeV, 19:31371 (RA;US) 

CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
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CNEA (ARGENTINA) 
See ARGENTINE CNEA 
CO-GENERATION 
See COGENERATION 
COAL 
See also BROWN COAL 
COAL FINES 
SUBBITUMINOUS COAL 
Australia 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in South Africa, 19:29104 (I;JP;ln Japanese) 

Bioconversion 

Large scale solubilization of coal and bioconversion to utilizable 
energy: Third quarterly technical progress report, April 1, 
1994—June 30, 1994, 19:29032 (R;US) 

Biodegradation 

Biodesulfurization techniques: Application of selected microor- 
ganisms for organic sulfur removal from coals: Final report, 
19:29013 (R;US) 

Briquetting 

Clean burning briquettes for pollution control from low emission 

sources, 19:29618 (RA;US) 
Charge States 

Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report No. 12, April 1, 
1994-—June 30, 1994, 19:29048 (R;US) 

Chemical Analysis 

Coal-sand attrition system and its importance in fine coal clean- 
ing: Final report, 19:28978 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, January 1, 1991—March 31, 
1991, 19:29155 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, October 1—December 31, 
1990, 19:29154 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, July 1, 1990-September 30, 
1990, 19:29153 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, April 1, 1991—June 30, 1991, 
19:29156 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, April 1-June 30, 1990, 
19:29152 (R;US) 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
January 1994—March 1994, 19:29018 (R;US) 

Chemical Composition 

Development of a coal-fired combustion system for industrial 
process heating applications: Quarterly technical progress re- 
port, January—March 1994, 19:29092 (R;US) 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 4, 1 January—31 
March 1994, 19:29095 (R;US) 

Chemical Reactions 

The single electron chemistry of coals: Quarterly report, Jan- 
uary 1, 1994—March 31, 1994, 19:29042 (R;US) 

The single electron chemistry of coals: Quarterly report, Octo- 
ber 1, 1993—December 31, 1993, 19:29041 (R;US) 

Cleaning 

A comparison study of column flotation technologies for clean- 
ing Illinois coal: Technical report, March 1, 1994—May 31, 
1994, 19:28979 (R;US) 

Fiscal 1993 coal utilization next generation technology develop- 
ment survey by coal production/utilization technology 
promotion subsidies.: Effect of coal quality on power plant 
performance and cost, 19:29035 (R;JP;in Japanese) 

Fuel upgrading as a method for pollution control and power 
plant performance improvement, 19:29620 (RA;US) 

Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report No. 12, April 1, 
1994—June 30, 1994, 19:29048 (R;US) 





Cocombustion 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
dRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 1: Test methodology and results, 19:29601 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
dGRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 2: Field data and laboratory analysis, 19:29602 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel 
(b-dRDF) peliets and coal in a 440 MW, cyclone fired com- 
bustor: Volume 3: Appendices, 19:29603 (R;US) 


Combustion 

Advanced coal fueled industrial cogeneration gas turbine sys- 
tem: Final report, June 1986—April 1994, 19:29086 (R;US) 

Application of American stoker coal preparation and combustion 
practice to solving Eastern European emission problems, 
19:29623 (RA;US) 

Coal combustion under conditions of blast furnace injection: Tech- 
nical report, March 1, 1994—May 31, 1994, 19:29096 (R;US) 
Coal utilization next generation technology development by coal 
production/utilization technology promotion subsidies.: 1st 
coal next generation technology committee in fiscal 1993, 

19:29101 (R;JP;in Japanese) 

Combustion improvements in stoker fired boilers, 19:30092 
(RA;US) 

Combustion of pulverized coal in vortex structures: Quarterly 
progress report No. 3, April 1, 1994—June 30, 1994, 19:29099 
(R;US) 

Comprehensive report to Congress Clean Coal Technology Pro- 
gram: Warren Station EFCC Demonstration Project, 
19:29085 (R;US) 

Development of a coal-fired combustion system for industrial 
process heating applications: Quarterly technical progress re- 
port, January—March 1994, 19:29092 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 27, April 1, 1994—June 30, 1994, 
19:29625 (R;US) 

Fiscal 1993 coal utilization next generation technology develop- 
ment survey by coal production/utilization technology 
promotion subsidies.: Effect of coal quality on power plant 
performance and cost, 19:29035 (R;JP;in Japanese) 

Industrial pulverized coal low-NO, burner: Phase 1, Final re- 
port, 19:29093 (R;US) 

Modernization of Coal-Fired Boilerhouses for emission reduc- 
tion in Krakow, 19:29615 (RA;US) 

Radiation-turbulence interactions in pulverized-coal flames: 
Quarterly report No. Ill, March 15, 1994-June 15, 1994, 
19:29098 (R;US) 

Radiative properties of char, fly-ash, and soot particles in coal 
flames: Quarterly report No. VI, December 15, 1993—March 
15, 1994, 19:29097 (R;US) 

Tenth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings: Volume 2, 
19:29083 (R;US) 


Combustion Products 
Demonstration of coal reburning for cyclone boiler NO, control: 
Final project report, 19:29089 (R;US) 
Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 4, 1 January—31 
March 1994, 19:29095 (R;US) 


Comminution 
Advanced technology for ancillary coal cleaning operations: 
Technical progress report, September—December, 1987, 
19:28976 (R;US) 
Advanced technology for ancillary coal cleaning operations: 
Technical progress report, January 1988-March 1988, 
19:28975 (R;US) 


Coprocessing 
Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, April 1, 1991—June 30, 1991, 
19:29156 (R;US) 


COAL 
Government Policies 


Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, October 1—December 31, 
1990, 19:29154 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, July 1, 1990—September 30, 
1990, 19:29153 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, January 1, 1991—March 31, 
1991, 19:29155 (R;US) 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, April 1, 1994—June 30, 1994, 19:29021 (R;US) 

Illinois coaVRDF coprocessing to produce high quality solids 
and liquids: Technical report, March 1, 1994—May 31, 1994, 
19:29029 (R;US) 

Jointly sponsored research program quarterly technical 
progress report, January—March 1994, 19:29150 (R;US) 

Depolymerization 

Large scale solubilization of coal and bioconversion to utilizable 
energy: Third quarterly technical progress report, April 1, 
1994—June 30, 1994, 19:29032 (R;US) 

Desulturization 

Biodesulfurization techniques: Application of selected microor- 
ganisms for organic sulfur removal from coals: Final report, 
19:29013 (R;US) 

Molecular biological enhancement of coal biodesulfurization: 
Technical report, March 1, 1994—May 31, 1994, 19:29028 
(R;US) 

Production of elemental sulfur from H2S and CO> derived from 
a coal desulfurization process: Quarterly technical process 
report, April 1, 1994—June 30, 1994, 19:29031 (R;US) 

Reactivity of target compounds for chemical coal desulfuriza- 
tion: Technical report, March 1, 1994—-May 31, 1994, 
19:29027 (R;US) 

Devolatilization 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
January—March 1994, 19:29094 (R;US) 

Diffusion 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, March 20, 
1994—June 20, 1994, 19:29050 (R;US) 

Electron Spin Resonance 

Magnetic relaxation - coal swelling, extraction, pore size: Quar- 
terly technical progress report, April 1, 1994—June 31, 1994, 
19:29049 (R;US) 

Energy Policy 
Final technical report, 19:29102 (R;US) 
Exports 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in South Africa, 19:29104 (1;JP;ln Japanese) 

Flotation 

New concept for coal wettability evaluation and modulation: 
Technical progress report, April 1, 1994—June 30, 1994, 
19:28981 (R;US) 

Fluidized-Bed Combustion 

Comprehensive report to Congress Clean Coal Technology Pro- 
gram: Four Rivers Energy Modernization Project, 19:29084 
(R;US) 

Multiple §stoker-fired retrofit with fluidized-bed combustion, 
19:29619 (RA;US) 

Second-generation pressurized fluidized-bed combustion pliant: 
Conceptual design and optimization of a second-generation 
PFB combustion pliant: Phase 2, Annual report, October 
1991—September 1992, 19:29597 (R;US) 

The US Department of Energy PFBC perspective, 1994 update, 
19:29087 (R;US) 

York County Energy Partners CFB Cogeneration Project: An- 
nual report, [September 30, 1992-September 30, 1993], 
19:29624 (R;US) 

Government Policies 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in Indonesia, 19:29103 (I;JP;in Japanese) 
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COAL 
Grinding 


Grinding 

Coal-sand attrition system and its importance in fine coal clean- 

ing: Final report, 19:28978 (R;US) 
Imports 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in South Africa, 19:29104 (l;JP;In Japanese) 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in Indonesia, 19:29103 (I;JP;in Japanese) 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: How to establish an ocean 
transportation system, 19:29082 (1;JP;ln Japanese) 

Indonesia 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in Indonesia, 19:29103 (|;JP;In Japanese) 

Maritime Transport 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: How to establish an ocean 
transportation system, 19:29082 (I;JP;in Japanese) 

Materials Handling Equipment 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: How to establish an ocean 
transportation system, 19:29082 (I;JP;in Japanese) 

Meetings 

Tenth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings: Volume 2, 
19:29083 (R;US) 

Milling 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical report No. 7, March 1, 
1994—May 31, 1994, 19:29052 (R;US) 

Mineralogy 

Fundamental study of ash formation and deposition: Effect of 
reducing stoichiometry: Quarterly report No. 4, 1 January-31 
March 1994, 19:29095 (R;US) 
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Fiscal 1993 coal utilization next generation technology develop- 
ment survey by coal production/utilization technology 
promotion subsidies.: Effect of coal quality on power plant 
performance and cost, 19:29035 (R;JP;in Japanese) 

Molecular Structure 

Macromolecular structure analysis and effective liquefaction 

pretreatment: Final report, 19:29016 (R;US) 
Particle Size 

Characterization of coal particles using rule base on-line image 
analysis: Technical report, March 1, 1994—May 31, 1994, 
19:29051 (R;US) 

Pore Structure 

Magnetic relaxation - coal swelling, extraction, pore size: Quar- 
terly technical progress report, April 1, 1994—June 31, 1994, 
19:29049 (R;US) 

Prices 
End-use taxes: Current EIA practices, 19:30058 (R;US) 
Processing 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, April-June 1994, 
19:29055 (R;US) 

Production 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in South Africa, 19:29104 (I;JP;ln Japanese) 

Productivity 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in South Africa, 19:29104 (I;JP;In Japanese) 

Purification 

Anovel, integrated treatment system for coal waste waters: Quar- 

terly report, March 2, 1994—June 1, 1994, 19:29061 (R;US) 
Pyrolysis 

Restricted mass transport effects on free radical reactions, 

19:30473 (R;US) 
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Coal utilization next generation technology development by coal 
production/utilization technology promotion subsidies.: 1st 
coal next generation technology committee in fiscal 1993, 
19:29101 (R;JP;in Japanese) 
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Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in Indonesia, 19:29103 (I;JP;in Japanese) 

South Africa 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
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Specifications 
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ment survey by coal production/utilization technology 
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Fiscal 1993 coal utilization next generation technology survey 
by coal productior/utilization technology promotion subsidies.: 
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Storage 

Improvement of storage, handling, and transportability of fine 
coal: Quarterly technical progress report, February 24, 1994— 
March 31, 1994, 19:28982 (R;US) 

Sultur-Oxidizing Bacteria 

Microbial desulfurization of coal by thermophilic archaea, 
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Advanced liquefaction using coal swelling and catalyst disper- 
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Macromolecular structure analysis and effective liquefaction 
pretreatment: Final report, 19:29016 (R;US) 
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Coal utilization next generation technology development by coal 
production/utilization technology promotion subsidies.: 1st 
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Thermodynamic properties of pulverized coal during rapid heat- 
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improvement of storage, handling, and transportability of fine 
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Wettabllity 
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Technical progress report, April 1, 1994—June 30, 1994, 
19:28981 (R;US) 

COAL BURNING APPLIANCES 

Pittsburgh Energy Technology Center's overview of the Krakow 

Projects, 19:29607 (RA;US) 
COAL DEPOSITS 

See also COAL SEAMS 

Research and development project plans for FY 1993. 1.: Re- 
search and development of new energy, 19:29036 (I;JP) 

COAL EXTRACTS 

Reactivity of target compounds for chemical coal desulfuriza- 
tion: Technical report, March 1, 1994—-May 31, 1994, 
19:29027 (R;US) 
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Technical progress report, Septernmber—December, 1987, 
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COAL GASIFICATION 

An integrated gasification combined-cycle system based on the 
transport reactor, 19:29011 (R;US) 

Energy impacts of controlling carbon dioxide emissions from an 
integrated gasification/combined-cycle system, 19:29605 
(R;US) 

Evaluation of options for CO, capture/utilization/disposal, 
19:29604 (R;US) 
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Coolside waste management research: Quarterly progress re- 
port, January 1, 1994—March 31, 1994, 19:29056 (R;US) 
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Bench-Scale Experiments 

Advanced liquefaction using coal swelling and catalyst disper- 
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Activity testing of fine-particle size, iron catalysts for coal lique- 
faction, 19:28990 (RA;US) 

Advanced liquefaction using coal swelling and catalyst disper- 
sion, 19:28994 (RA;US) 
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Catalytic hydrothermal pretreatment and hydrogenative pre- 
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Catalytic multi-stage liquefaction of coal, 19:29003 (RA;US) 
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Clay-supported catalysts for coal liquefaction, 19:28989 (RA;US) 
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The effect of dispersed catalysts on first stage coal liquefaction, 
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Coal liquefaction process streams characterization and evalua- 
tion: An analytical characterization case study, 19:28998 
(RA;US) 
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The effects of different drying processes on coal liquefaction 
yields, 19:29005 (RA;US) 
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Steam pretreatment for coal liquefaction, 19:28983 (RA;US) 
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Application of carbon monoxide/steam and counterflow reactor 
technologies to coal liquefaction, 19:28995 (RA;US) 

High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 6, January 1— 
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Cross-Linking 

Mitigating crosslinking reactions through preconversion strate- 
gies, 19:29006 (RA;US) 

New direction to preconversion processing of coal, 19:29008 
(RA;US) 

The dual role of oxygen functions in coal pretreatment and liq- 
uefaction: Crosslinking and cleavage reactions, 19:28984 
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Feasibility Studies 

Improved coal liquefaction through enhanced recycle distillate 
quality, 19:28993 (RA;US) 

Technical and economic evaluation of a new process for co- 
liquefying coal and scrap tires, 19:28985 (RA;US) 
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Synthesis and characterization of novel iron-based catalysts for 

direct coal liquefaction, 19:28988 (RA;US) 
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Advanced liquefaction using coal swelling and catalyst disper- 
sion, 19:28994 (RA;US) 

Catalytic hydrothermal pretreatment and hydrogenative pre- 
treatment for enhanced coal liquefaction over dispersed 
MoS., 19:29004 (RA;US) 

Surfactants 
Surfactant studies for bench scale operation, 19:29007 (RA;US) 
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Liquefaction characteristics of Wyoming coal, 19:29002 (RA;US) 
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cals in coal liquefaction, coprocessing and catalyst testing, 
19:28987 (RA;US) 
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Advanced concepts in coal liquefaction-optimization of reactor 
configuration coal liquefaction, 19:28997 (RA;US) 

Advanced liquefaction using coal swelling and catalyst disper- 
sion, 19:28994 (RA;US) 

Coal liquefaction process streams characterization and evalua- 
tion: An analytical characterization case study, 19:28998 
(RA;US) 

Conceptual design and economic evaluation of BCL Project, 
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Direct coal liquefaction — capital cost and economics for im- 
proved baseline design, 19:28992 (RA;US) 
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COAL LIQUEFACTION PLANTS 


Environmental analysis support, 19:29037 (RA;US) 

improved coal liquefaction through enhanced recycle distillate 
quality, 19:28993 (RA;US) 

Proof of concept facility for direct liquefaction, 19:28991 (RA;US) 

Technical and economic evaluation of a new process for co- 
liquefying coal and scrap tires, 19:28985 (RA;US) 


COAL LIQUIDS 
Deashing 
Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration: Final quarterly technical progress report, 
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Desulfurization 


Development of an extraction process for removal of het- 
eroatoms from coal liquids: Final report, 19:29022 (R;US) 
Filtration 
Deashing of coal liquids with ceramic membrane microfiltration 
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High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 6, January 1— 
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(Silica-doped hydrous titanium oxide supported NiMo 
(NiMo/HTO:Si)), 19:29039 (R;US) 
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Activity testing of fine-particle size, iron catalysts for coal lique- 
faction, 19:28990 (RA;US) 

Advanced concepts in coal liquefaction-optimization of reactor 
configuration coal liquefaction, 19:28997 (RA;US) 

Advanced liquefaction using coal swelling and catalyst disper- 
sion, 19:28994 (RA;US) 

Application of carbon monoxide/steam and counterflow reactor 
technologies to coal liquefaction, 19:28995 (RA;US) 

Catalytic hydrothermal pretreatment and hydrogenative pre- 
treatment for enhanced coal liquefaction over dispersed 
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Catalytic multi-stage liquefaction of coal, 19:29003 (RA;US) 

Chemistry of catalytic coal liquefaction, 19:28986 (RA;US) 

Clay-supported catalysts for coal liquefaction, 19:28989 (RA;US) 

Coal liquefaction process streams characterization and evalua- 
tion: An analytical characterization case study, 19:28998 
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Conceptual design and economic evaluation of BCL Project, 
19:29000 (RA;US) 

Direct coal liquefaction — capital cost and economics for im- 
proved baseline design, 19:28992 (RA;US) 

High temperature/high pressure ESR spectroscopy of free radi- 
cals in coal liquefaction, coprocessing and catalyst testing, 
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The effect of dispersed catalysts on first stage coal liquefaction, 
19:28999 (RA;US) 

The effects of different drying processes on coal liquefaction 
yields, 19:29005 (RA;US) 
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Development of an extraction process for removal of het- 
eroatoms from coal liquids: Final report, 19:29022 (R;US) 

Refining and end use of coal liquids: Quarterly report, January— 
March 1994, 19:29017 (R;US) 

Upgrading of coal liquids by Hydrous Metal Oxide catalysts 
(Silica-doped hydrous titanium oxide supported NiMo 
(NiMo/HTO:Si)), 19:29039 (R;US) 

Separation Processes 

Studies on separation of functional materials from heavy oils by 

high pressure crystallization, 19:29040 (I;JP;In Japanese) 
COAL MINES 

Factors affecting strength of coal pillar, 19:29078 (RA;US) 

Field evaluation of cable bolt supports, 19:29079 (RA;US) 

Stress field in the coal mines of the Ruhr coal district, 19:29077 
(RA;US) 

The variation of hypocenter distribution of acoustic emission in 
coal during triaxial compression, 19:29076 (RA;US) 

COAL MINING 

Chemical pre-treatment of waste water from the Morcinek Mine 
in Poland, 19:29071 (R;US) 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in South Africa, 19:29104 (1;JP;in Japanese) 

COAL PREPARATION 

Fuel upgrading as a method for pollution control and power 
plant performance improvement, 19:29620 (RA;US) 

Role of fuel upgrading for industry and residential heating, 
19:29622 (RA;US) 

Tenth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings: Volume 1, 
19:28973 (R;US) 

COAL PREPARATION PLANTS 

Non-catalytic NO,-reduction: Design features and experiences 
with a brown-coal-fired boiler in the Czech Republic, 
19:30093 (RA;US) 

COAL SEAMS 

integrated process for coalbed brine disposal, 19:29072 (R;US) 

Jointly sponsored research program quarterly technical 
progress report, January-March 1994, 19:29150 (R;US) 

COAL TAR 

Studies on separation of functional materials from heavy oils by 
high pressure crystallization, 19:29040 (|;JP;in Japanese) 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
January—March 1994, 19:29094 (R;US) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

Advanced Turbine Systems Program conceptual design and 

product development: Task 4.0, 19:29598 (R;US) 
COAL-FIRED MHD GENERATORS 

Technical progress report for the magnetohydrodynamics coal- 
fired flow facility for the period April 1, 1994—June 30, 1994, 
19:29595 (R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COATED FUEL PARTICLES 

HEISHI: A fuel performance model for space nuclear applica- 

tions, 19:29840 (R;US) 
COBALT 

Investigation of syngas interaction in alcohol synthesis cata- 
lysts: Quarterly technical progress report, February 1, 
1994—April 30, 1994, 19:29525 (R;US) 

Magnetic x-ray circular dichroism in Fe Co Pt multilayers, 
19:30298 (R;US) 





COBALT 59 TARGET 

Pauli-blocking effects in neutron-alpha reactions, 19:31646 
(R;US) 

COBALT COMPLEXES 

Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 5, October 1, 1993-December 
31, 1993, 19:30479 (R;US) 

COBALT OXIDES 

Defects and transport in mixed oxides: Progress report, [De- 
cember 22, 1992-September 30,1993], 19:30314 (R;US) 

Production of elemental sulfur from H2S and COz derived from 
a coal desulfurization process: Quarterly technical process 
report, April 1, 1994—June 30, 1994, 19:29031 (R;US) 

COCAINE 

Analysis of volatile organic compounds from illicit cocaine sam- 

ples, 19:30465 (R;US) 
COGENERATION 

Advanced coal fueled industrial cogeneration gas turbine sys- 
tem: Final report, June 1986—April 1994, 19:29086 (R;US) 

Final Environmental Impact Statement: Coyote Springs Cogen- 
eration Project, Morrow County, Oregon, 19:29594 (R;US) 

COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT RADIATION 
Coherence properties of high order harmonic radiation, 
19:31675 (R;US) 

COIL PROCESS 

See COAL LIQUEFACTION 
COILS (MAGNETIC) 

See MAGNET COILS 
COLD FISSION 

Cold shape-asymmetric fission, 19:31601 (IA;CZ) 
COLD NEUTRONS 

See also ULTRACOLD NEUTRONS 

The specular reflection from multilayer mirrors to construct the 
interferometer for very cold neutron, 19:31652 (RA;JP) 

COLEOPTERA 

Radiolabelling of Chrysomya megacephala (Fabricius, 1794) 
(Diptera, Calliphoridae) and rearing of Belonuchus rufipennis 
(Fabricius, 1801) (Coleoptera, Staphylinidae) on eggs of this 
fly, 19:31071 (I;BR;in Portuguese) 
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See SELF-POWERED NEUTRON DETECTORS 
COLLIDER DETECTOR AT FERMILAB 

See FERMILAB COLLIDER DETECTOR 
COLLIDING BEAMS 

Magnetic fusion with high energy self-colliding ion beams, 
19:31732 (RA;US) 

Workshop on Proton-Antiproton collider physics held at 
Tsukuba, Japan: Foreign trip report, October 15-27, 1993, 
19:31506 (R;US) 

COLLIERIES 
See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLOIDS 

Colloids or artefacts? A TVO/SKB cooperation project in Olkilu- 
oto, Finland, 19:30467 (R;SE) 

Concentrations and compositions of colloidal particles in 
groundwater near the ICPP, Idaho National Laboratory, 
Idaho, 19:30926 (RA;US) 

COLOGNE SPIRITS 

See ETHANOL 

COLUMBIA RIVER 

A preliminary evaluation of the thermal effects of the Ben 
Franklin Dam project on Columbia River temperatures below 
the Hanford Plant, 19:29536 (R;US) 

Artificial cooling of the Columbia River by dam regulation: Part 
1, 19:29931 (R;US) 

Columbia River model study transient flow conditions, 19:29921 
(R;US) 

Columbia River temperatures, 19:31002 (R;US) 

Comparison of Columbia River temperatures at 181-D and Bon- 
neville Dam, 19:29929 (R;US) 
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Historical record of data on flood control, 19:31017 (R;US) 

Impact of proposed Washington State water quality standards 
on Hanford, 19:29920 (R;US) 

Operation and routine maintenance of the automatic monitor for 
hexavalent chromium in Columbia River water, 19:29923 
(R;US) 

Proposed Columbia River monitor at 100-F Area, 19:29919 
(R;US) 

Temperature of the Columbia River between Priest Rapids, 
Washington and Umatilla, Oregon, 19:31015 (R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED SOXNOX PROCESSES 

Engineering development of advanced coal-fired low emission 
boil systems: Quarterly technical progress report, October 
1993—December 1993, 19:29599 (R;US) 

COMBINED STEAM-POWER GENERATION 

See COGENERATION 

COMBINED-CYCLE POWER PLANTS 

An integrated gasification combined-cycle system based on the 
transport reactor, 19:29011 (R;US) 

Comprehensive report to Congress Clean Coal Technology Pro- 
gram: Warren Station EFCC Demonstration Project, 
19:29085 (R;US) 

DOE IGCC Project: Fourth quarterly report, [October 1, 1993— 
December 31, 1993], 19:29010 (R;US) 

Efficient gas stream cooling in Second-Generation PFBC plants, 
19:29596 (R;US) 

Energy impacts of controlling carbon dioxide emissions from an 
integrated gasification/combined-cycle system, 19:29605 
(R;US) 

Evaluation of options for CO, capture/utilization/disposal, 
19:29604 (R;US) 

Evaluation of supply-side options for the Pizen district heating 
system, 19:29609 (RA;US) 

Second-generation pressurized fluidized-bed combustion plant: 
Conceptual design and optimization of a second-generation 
PFB combustion plant: Phase 2, Annual report, October 
1991—September 1992, 19:29597 (R;US) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Coal utilization next generation technology development by coal 
productiorvutilization technology promotion subsidies.: 1st 
coal next generation technology committee in fiscal 1993, 
19:29101 (R;JP;in Japanese) 

Combustion of pulverized coal in vortex structures: Quarterly 
progress report No. 3, April 1, 1994—June 30, 1994, 19:29099 
(R;US) 

Study of NOx reduction in lean-operating S.!. engine, 19:30193 
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Study on lean combustion behavior of liquid fuels, 19:30191 
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Tenth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings: Volume 2, 
19:29083 (R:US) 

COMBUSTION CHAMBERS 

Fundamental experiments in laboratory scale. Investigation of 
combined convective and filmcooling methods for future com- 
bustors (AG Turbo project 2.1.7.5): Final report, 19:30555 
(1;DE;In German) 

Thick thermal barrier coating (TTBC) systems for low heat rejec- 
tion diesel engines, 19:30338 (RA;US) 

COMBUSTION CONTROL 

Diesel Combustion improvement and emissions reduction with 
high pressure fuel injection.: Effects of step shape at exit re- 
gion of injection nozzle hole, 19:30203 (IA;JP;in Japanese) 

COMBUSTION KINETICS 

Prediction of diesel combustion by numerical analysis. Part 1.: 
Result of multi-dimensional modeling, 19:30209 (IA;JP;In 
Japanese) 
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COMBUSTION KINETICS 


Prediction of diesel combustion by numerical analysis. Part 2.: 
Approach to combine stochastic model and multi-dimensional 
model, 19:30210 (IA;JP;In Japanese) 
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See also ASHES 

Coolside waste management research: Quarterly progress re- 
port, January 1, 1994—March 31, 1994, 19:29056 (R;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 

3-D turbulent particle dispersion submodel development: Quar- 
terly progress report No. 3, October 15, 1991—January 15, 
1992, 19:29090 (R;US) 

3-D turbulent particle dispersion submodel development: Quar- 
terly progress report No. 4, January 15, 1992—April 15, 1992, 
19:29091 (R;US) 

Engineering development of advanced coal-fired low emission 
boil systems: Quarterly technical progress report, October 
1993—December 1993, 19:29599 (R;US) 

COMETS 

Experimental hypervelocity impact effects on simulated plan- 

etesimal materials, 19:31429 (R;US) 
COMMERCIAL BUILDINGS 

Commercial Buildings Characteristics, 1992, 19:30137 (R;US) 

Developing integrated envelop and lighting systems for com- 
mercial buildings, 19:30145 (R;US) 

Energy standards and model codes development, adoption, im- 
plementation, and enforcement, 19:30151 (R;US) 

COMMERCIAL SECTOR 
Private sector participation for the treatment of DOE and com- 
mercial radioactive mixed wastes, 19:29252 (RA;US) 
COMMUNICATIONS 
Optical space communication: An overview, 19:31427 (R;XA) 
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Environmental monitoring: An aide to mixed waste manage- 

ment, 19:29282 (RA;US) 
COMMUTATORS 

On commutators and semicommutators of Toeplitz operators, 

19:31275 (R;XA) 
COMPLEX TERRAIN 

ASCOT Program Scientific Direction, 19:30886 (RA;US) 

Atmospheric diffusion in complex terrain, 19:30887 (RA;US) 

Coupling/decoupling of synoptic and valley circulations, 
19:30890 (RA-;US) 

Gravitational stresses in long asymmetric ridges and valleys in 
anisotropic rock, 19:31248 (RA;US) 

COMPLEXES 
See also ACTINIDE COMPLEXES 
CHELATES 
RARE EARTH COMPLEXES 
The behaviour of very low concentrations of Np(V) and SmiIll) 
in humic acid solutions. Appendix Ill, 19:30507 (RA;DE) 

COMPLEXING AGENTS 

See CHELATING AGENTS 
COMPONENT COOLING SYSTEMS 

See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 

See also REINFORCED CONCRETE 

SUPERCONDUCTING COMPOSITES 

Chemical vapor infiltration of non-oxide ceramic matrix compos- 
ites, 19:30370 (R;US) 

Design of flexible pavement subgrades with geosynthetics, 
19:30575 (RA;US) 

Dispersion-toughened ceramic composite, 19:30333 (RA;US) 

Mechanical characterization of copper-diamond composites, 
19:30410 (RA;US) 

Modifications of system for elevated temperature tensile testing 


and stress-strain measurement of metal matrix composites, 
19:29789 (R;US) 


Properties of whisker-reinforced ceramics, 19:30372 (R;US) 
Refractory metal alloys and composites for space power sys- 
tems, 19:29801 (R;US) 
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Research and development of material/processing methods for 
the Continuous Fiber Ceramic Composites Program: Monthly 
report, July 1994, 19:30376 (R;US) 

Residual stresses and strength of brazed ceramic - metal joints 
of various interface geometries, 19:30393 (R;DE;In German) 

The bound concept for mechanical and thermochemical proper- 
ties of composites, 19:30392 (R;DE;In German) 

The thermal conductivity of carbon-fiber reinforced metal matrix 
composites, 19:30371 (R;US) 

Thermal conductivity and thermal expansion of graphite 
fiber/copper matrix composites, 19:29825 (R;US) 

COMPOUND NUCLEI 

Investigation of neutron emission at fission of excited compound 
nuclei with Z>92, 19:31616 (IA;CZ) 

Recent fission investigations at IRMM, 19:31610 (IA;CZ) 

The fission time of excited nuclei, 19:31614 (IA;CZ) 

Time distributions of fission events, 19:31607 (IA;CZ) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR 

Instrument air dew point requirements — 108-P, L, K, 19:29918 

(R;US) 
COMPRESSIBILITY 
Numerical simulation of a compacting reservoir, 
(RA;US) 
COMPRESSIBLE FLOW 
Analysis of the transient compressible vapor flow in heat pipe, 
19:29780 (R;US) 
COMPRESSION STRENGTH 
Stability of the jointed roof in stratified rock, 19:30586 (RA;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CALCULATIONS 
Program partitioning and scheduling for NUMA computer archi- 
tectures, 19:31989 (R;US) 
COMPUTER CODES 
See also A CODES 
C CODES 
D CODES 
F CODES 
G CODES 
H CODES 
M CODES 
O CODES 
P CODES 
S CODES 
W CODES 
A generic preprocessor for computational fluid dynamics, 
19:30563 (R;NO) 
Choice of computer software for analysis of spectra from the 
Multi-Spectral Logging System, 19:30799 (R;US) 
COMPUTER GRAPHICS 
DIGLIB: PC-DOS Graphics Subroutine Library, 
(CM;US) 
Data analysis and visualization in MCNP™, 19:31660 (R;US) 
Unified GUI for the Los Alamos Radiation Transport Code Sys- 
tem, 19:31658 (R;US) 
COMPUTER NETWORKS 
MPI workshop, 19:31944 (R;US) 
Network intrusion detector: NID user's guide V 1.0, 19:31990 
(R;US) 
Networking with China, 19:31982 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 


COMPUTER-AIDED DESIGN 
Building a bridge with the customer to facilitate collecting and 
validating information in modeling sessions, 19:31980 (R;US) 
COMPUTER-AIDED MANUFACTURING 
Computational Science Applications in Manufacturing (CSAM) 
workshop evaluation report, 19:30515 (R;US) 


19:29141 


19:31947 





COMPUTERIZED CONTROL SYSTEMS 
A digital feedback system for transverse orbit stabilization, 
19:30708 (R;US) 
A digital feedback system for transverse orbit stabilization in the 
NSLS rings, 19:30698 (R;US) 
An integrated architecture of adaptive neural network control for 
dynamic systems, 19:31965 (R;US) 
Development of YONDEN electric vehicle 'PIVOT’, 19:30218 
(IA;JP;In Japanese) 
COMPUTERIZED SIMULATION 
Monte Carlo simulations of neutral beam injection into the TJ-II 
helical-axis stellarator, 19:31814 (R;DE) 
COMPUTERIZED TOMOGRAPHY 
See also EMISSION COMPUTED TOMOGRAPHY 
PHOTON COMPUTED TOMOGRAPHY 
Computed tomography, 19:30577 (RA;US) 
Monte Carlo method absorbed dose evaluation under tomogra- 
phy investigation, 19:31064 (R;RU;In Russian) 
The impact from quality assurance on dose reduction in comput- 
erized tomography in Denmark, 19:31039 (RA;XE) 
Tomographic reconstruction based on flexible geometric mod- 
els, 19:31061 (R;US) 
COMPUTERS 
See also HYPERCUBE COMPUTERS 
Method for exponentiating in cryptographic systems, 19:31972 
(PA;US) 
The impact of changes in DOE computer security on safeguards 
systems, 19:31969 (R;US) 
VISION development, 19:30542 (RA;US) 
CONCRETE BLOCKS 
Multi-use applications of dual-band infrared (DBIR) thermal imag- 
ing for detecting obscured structural defects, 19:30807 (R;US) 
CONCRETES 
See also REINFORCED CONCRETE 
Electromagnetic modeling for target-rich embedded environ- 
ments, 19:30162 (RA;US) 
CONDENSERS 
Damage mechanisms in heat condensers, 19:30184 (R;SE;in 
Swedish) 
CONDIMENTS 
See FOOD 
CONDITION RATIO 
See FORMATION DAMAGE 
CONDUCTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONNECTIONS 
See JOINTS 
CONOCO GASIFICATION PROCESS 
See COAL GASIFICATION 
CONOCO PROCESS 
See DESULFURIZATION 
CONSOL SYNTHETIC FUEL PROCESS 
See COAL LIQUEFACTION 
CONSTRUCTION 
AES6.0D: Automated Estimating System, 19:31946 (CM;US) 
Construction monitoring activities in the Yucca Mountain ESF 
Starter Tunnel, 19:29299 (RA;US) 
Planning and implementation of underground testing in the ESF, 
19:29300 (RA;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also GAS CYLINDERS 
PRESSURE VESSELS 
TANKS 
Alternatives evaluation and decommissioning study on shielded 
transfer tanks at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 19:29205 (R;US) 


CONTROL SYSTEMS 


Friction welding method of hot isostatic press can closure for the 
ICPP calcine immobilization program, 19:29393 (R;US) 

Non-destructive evaluation of nuclear material storage container 
integrity using an acoustic technique, 19:29481 (R;US) 

Optical fiber smart structures applied to secure containers, 
19:29472 (R;US) 

Study of corrosion processes in the material of low level ra- 
dioactive waste containers, 19:30266 (l;AR;in Spanish) 

Task E container corrosion studies: Annual report: Revision 1, 
19:29377 (R;US) 

Thermal analysis of dry storage of fuel elements in Embalse nu- 
clear power pliant, 19:29204 (1;AR;In Spanish) 

Type B drum packages, 19:30552 (R;US) 

CONTAINMENT BUILDINGS 

Ignalina RBMK-1500 building capability in retaining radioactive 
releases: Project IBBA, stage 2. Basis for discussion of miti- 
gation measures founded in natural convection priniciples, 
19:29705 (R;SE) 

CONTAINMENT SYSTEMS 

Feasibility of permeation grouting for constructing subsurface 
barriers, 19:29358 (R;US) 

Gas barrier design for the WIPP, 19:29312 (RA;US) 

The long-term climate change task of the Hanford permanent 
isolation barrier development program, 19:29458 (R;US) 

Water balance relationships in four alternative cover designs for 
radioactive and mixed waste landfills, 19:29340 (R;US) 

Water removal from a dry barrier cover system, 19:29455 (R;US) 

CONTAMINATION 

See also INDOOR AIR CONTAMINATION 

Hotspots & other hidden targets: Probability of detection, num- 
ber, frequency and area, 19:30922 (RA;US) 

Methodology for evaluating the radiological consequences of ra- 
dioactive materials released in accidents including uncertainty 
analysis and economic impact, 19:29419 (RA;XE) 

SADAME - An on line computer code to assess in operation de- 
fective fuel characteristics and primary circuit contamination, 
19:29649 (R;FR) 

State and National Energy and Environmental Risk Analysis 
Systems for underground injection control: Quarterly report, 
April 1, 1994—July 31, 1994, 19:29165 (R;US) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTINENTAL MARGIN 

Basin analysis and reservoir studies: Final report. German- 
Norwegian geoscientific co-operation, 19:29114 (R;DE) 

CONTRACTOR PERSONNEL 
Fitness for duty in the Nuclear Power Industry: Annual summary 
of program performance reports CY 1993, 19:29448 (R;US) 
CONTROL 
See also COMBUSTION CONTROL 
EROSION CONTROL 

Analysis of NO formation characteristics and its control con- 
cepts in diesel engines from NO reaction kinetics, 19:30208 
(IA\JP;In Japanese) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

Implementation of CTRLPOS, a VENTURE module for control 
rod position criticality searches, control rod worth curve calcu- 
lations, and general criticality searches, 19:29917 (R;US) 

PCCF flow analysis — DR Reactor, 19:29899 (R;US) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Combustion control in methanol-fueled diesel engines. Part 3.: 
Optimization of EGR control methods and NOx reduction ef- 
fects under actual driving conditions, 19:30192 (IA;JP;In 
Japanese) 

Programming CAMAC and VME blocks for control and monitor- 
ing parameters of experimental units at the reactors IBR-30 
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CONTROL SYSTEMS 


and IBR-2 (VME (Virtual Machine Environment).), 19:30781 
(R;XJ;In Russian) 
Toward a design for the ITER plasma shape and stability control 
system, 19:31870 (R;US) 
CONTROLLED TERMINOLOGY 
See STANDARDIZED TERMINOLOGY 
CONVECTION 

See also NATURAL CONVECTION 

Improved parameterization for deep convection processes in 
ocean general circulation models, 19:31022 (RA;US) 

CONVENTIONAL WARFARE 

A medium resolution minefield model suitable for entity-level 
resolution combat simulations, 19:30838 (R;US) 

The CFE Treaty and changed conditions in Europe, 19:30232 
(R;US) 

CONVERTERS (IMAGE) 

See IMAGE CONVERTERS 
CONVERTOL PROCESS 

See COAL PREPARATION 
COOLANT CLEANUP SYSTEMS 

Computer code verification for PHT purification system, 
19:29727 (IA;CA) 

COOLANTS 
Microchannel flow boiling mechanisms leading to burnout, 
19:30571 (R;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

Liquid-metal pin-fin pressure drop by correlation in cross flow, 
19:30809 (R;US) 

COOLING TOWERS 

Economic and environmental impacts of proposed changes to 
Clean Water Act thermal discharge requirements, 19:29854 
(R;US) 

COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 

COPOLYMERS 

Responsive copolymers for enhanced petroleum recovery: An- 
nual report, 19:29132 (R;US) 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, March 22, 1994—June 21, 
1994, 19:30474 (R;US) 

The role of high pressure in the study and applications of the 
ferroelectric polymer polyvinylidene fluoride and its copoly- 
mers, 19:30405 (R;US) 

COPPER 

A multisite interaction expansion of the total energy in metals, 
19:31693 (R;US) 

Atmospheric Corrosion of Ni, Cu, Ag and Sn by Acidifying Pollu- 
tants in Sheltered Environments. A Combined Statistical and 
Surface Analysis, 19:30272 (R;SE) 

Exploring multifragmentation with a 47 detector: Xe-induced re- 
actions at E,eam = 60 MeV/nucleon, 19:31643 (R;US) 

Investigation of syngas interaction in alcohol synthesis cata- 
lysts: Quarterly technical progress report, February 1, 
1994—April 30, 1994, 19:29525 (R;US) 

Novel technologies for SO,/NO, removal from flue gas: Techni- 
cal report, March 1, 1994—May 31, 1994, 19:30480 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, August 25, 1993-November 24, 1993, 
19:29163 (R;US) 

COPPER 63 TARGET 

Multifragmentation of spectators in relativistic heavy-ion reac- 

tions, 19:31571 (R;DE) 
COPPER 64 TARGET 

The analysis and evaluation by the method of reduction of total 
photoneutron reaction cross sections in the range of giant 
dipole resonance, 19:31629 (R;RU) 

COPPER 67 
[Purification of ©’Cu]: Progress report, 19:31036 (R;US) 
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COPPER ALLOYS 

Mixed-sputter deposition of Ni-Ti-Cu shape memory films, 

19:30297 (R;US) 
COPPER OXIDES 

Deformation of high-temperature superconductors, 19:30308 
(R;US) 

Deformation of nonstoichiometric CuO polycrystals, 19:30306 
(R;US) 

Rate controlled synthesis of composition modulated, metal- 
oxide thin films, 19:30366 (R;US) 

“Fishtails” in 123-superconductors, 19:30310 (R;US) 

COPPER SELENIDE SOLAR CELLS 

Non-H2Se, ultra-thin CulnSe. devices: Annual subcontract re- 
port, November 10, 1992—November 9, 1993, 19:29547 (R;US) 

Novel thin-film CulnSe. fabrication: Annual subcontract report, 
1 May 1992-31 October 1993, 19:29550 (R;US) 

Polycrystalline CulnSe. and CdTe solar cells: Annual subcon- 
tract report, April 15, 1992—April 14, 1993, 19:29548 (R;US) 

COPROCESSING 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, October 1—December 31, 
1990, 19:29154 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, July 1, 1990-September 30, 
1990, 19:29153 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, April 1, 1991—June 30, 1991, 
19:29156 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, January 1, 1991—March 31, 
1991, 19:29155 (R;US) 

CORES (REACTOR) 

See REACTOR CORES 
CORROSION INHIBITION 

See CORROSION PROTECTION 
CORROSION PROTECTION 

Alkalization of steam and condensate, 19:30490 (R;SE;In 
Swedish) 

COSMIC NEUTRINOS 
Comment on the preprint Neutrino Flavor Evolution Near a Su- 
pernova’s Core, 19:31531 (R;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGY 

Kinetic vs. thermal-field-theory approach to cosmological pertur- 

bations, 19:31422 (R;DE) 
COST BENEFIT ANALYSIS 
Optimization of off-site recovery actions following nuclear reac- 
tor accidents, 19:29928 (RA;XE) 

COST ESTIMATION 

AES6.0D: Automated Estimating System, 19:31946 (CM;US) 
COULOMB ATTRACTION 

See COULOMB FIELD 
COULOMB BARRIER 

See COULOMB FIELD 
COULOMB FIELD 

Comment on ‘analytic solution of the relativistic Coulomb prob- 

lem for a spinless Salpeter equation’, 19:31452 (R;AT) 

COULOMB POTENTIAL 

See COULOMB FIELD 
COULOMB REPULSION 

See COULOMB FIELD 
COUNTERFLOW COOLING TOWERS 

See COOLING TOWERS 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUPLINGS (MACHINE PARTS) 

See MACHINE PARTS 
COVERINGS 

The long-term climate change task of the Hanford permanent 
isolation barrier development program, 19:29458 (R;US) 

CP INVARIANCE 
Baryogenesis and standard model CP violation, 19:31467 (R;US) 





CP violation measurements in neutral kaon system at Fermilab, 
19:31448 (R;US) 

Test of the CP invariance in the decay Z° —-7anti rand weak 
dipole moment determination of the rlepton, 19:31527 
(R;DE;in German) 

Towards a dynamical solution of the strong CP problem, 
19:31438 (R;DE) 

CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 

A Finite-Width Elliptical Crack model, 19:31257 (RA;US) 

A model of crack growth in microcracked rock, 19:31253 (RA;US) 

An investigation of the effects of history dependent damage in 
time dependent fracture mechanics; Phases |, Il, and one half 
of Phase Ill - variable load conditions: Progress report, 
19:29866 (R;US) 

Anisotropic crack damage and stress-memory effects in rocks 
under triaxial loading, 19:31226 (RA;US) 

General theory of the Kaiser effect, 19:31225 (RA;US) 

Micromechanical modeling tuffaceous rock for application in un- 
derground nuclear waste storage, 19:29305 (RA;US) 

CRACKING 

Analysis of reactor pressure vessel nozzle cracks subjected to 
cyclic pressure and transient thermal stress loads using the p- 
extended finite element system PEXFE-3D, 19:29698 (RA;XA) 

Influence of basal fractures on the axial stiffness of a rock an- 
chor, 19:31230 (RA;US) 

CRACKS 

In situ stress heterogeneity and crack density distribution, 
19:31250 (RA;US) 

On the modelling of leak rates through cracks in pipes and 
tubes, 19:30560 (IA;CA) 

The evaluation of integrity of the WWER steam generator tubes, 
19:29696 (RA;XA) 

The fractal characteristics of mesofracture in compressed rock 
specimens revealed by SEM investigation, 19:31258 (RA;US) 

CREEKS 
See STREAMS 
CREEP 

Experimental evaluation of a constitutive model for inelastic flow 
and damage evolution in solids subjected to triaxial compres- 
sion, 19:29303 (RA;US) 

Two- and three-dimensional calculations of scaled in situ tests 
using the M-D model of salt creep, 19:29304 (RA;US) 

CRITICAL FLOW 
An empirical two-fluid model for critical flows, 19:30558 (1A;CA) 
CRITICAL HEAT FLUX 

An experimental study of critical heat flux for low flow of water in 

vertical round tubes under low pressure, 19:30556 (IA;CA) 
CRITICALITY 

Implementation of CTRLPOS, a VENTURE module for control 
rod position criticality searches, control rod worth curve calcu- 
lations, and general criticality searches, 19:29917 (R;US) 

Nuclear data for criticality safety, 19:29860 (R;US) 

CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 

Study of the transfer of accidentally released radionuclides in 
agricultural products with the aim of developing appropriate 
countermeasures, 19:29926 (RA;XE) 

CROSSED BEAMS 

See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 

See COOLING TOWERS 
CRUDE OIL 

See PETROLEUM 
CRYOGENICS 

Vacuum vapor and passive cryogenic vapor extraction technol- 
ogy comparative field test for subsurface soil vapor sampling, 
19:31000 (R;US) 

CRYPTOGRAPHY 


Method for exponentiating in cryptographic systems, 19:31972 
(PA;US) 


CYCLONE COMBUSTORS 


CRYSTAL DEFECTS 

See also POINT DEFECTS 

Cluster studies of La,CuO,: 
19:30275 (R;US) 

CRYSTAL DOPING 

The facility for commercial doping of silicon by thermal neutrons 

in channel 3 at the IBR-2, 19:30391 (R;Xu;In Russian) 
CRYSTAL GROWTH 

The 1993 annual conference of the Israeli Association for Crys- 
tal Growth. Program and abstracts, 19:30267 (I;IL) 

Transient processes and flexible model for crystal pulling simu- 
lation, adaptable to different crystal growth technology.: 
Crystal quality and growth automatic control system optimiza- 
tion, 19:30482 (IA;IL) 

CRYSTALLOGRAPHY 
HASSP and HEAVY: Toois for automated heavy atom searches 
and refinement, 19:31688 (R;US) 
CSF PROCESS 
See COAL LIQUEFACTION 
CSIRO PROCESS 
See COAL GASIFICATION 
CUBIC LATTICES 

See also FCC LATTICES 

On the calculation of lattice sums arising in Bose-Einstein statis- 
tics of quasiparticle excitations, 19:31705 (R;XA) 

CURING 
Cure monitoring of polymer matrix composites, 19:30411 (RA;US) 
CURIUM 242 TARGET 

Evaluation of neutron cross-sections for 24*Cm to obtain a com- 

plete file, 19:31582 (RA;XA) 
CURIUM 247 

Resonance enhancement in the accelerator transmutation of 

1.3-day %2Pa and 2.1-day @®Np, 19:29338 (R;US) 
CURIUM 248 TARGET 
Discovery of enhanced nuclear stability near the deformed 
shells N=162 and Z=108, 19:31550 (R;XJ) 
CURRENT (LEAKAGE) 
See LEAKAGE CURRENT 
CURRENT DENSITY 
A method for measuring the inductive electric field profile and 
noninductive current profiles on DIll-D, 19:31749 (R;US) 

CURRENTS (BEAM) 

See BEAM CURRENTS 
CURRENTS (ELECTRIC) 

See ELECTRIC CURRENTS 
CURRENTS (WATER) 

See WATER CURRENTS 
CUTTING FLUIDS 

Investigation of lathe coolant spray fire March 25, 1970 - Build- 

ing 776, 19:29198 (R;US) 
CYAM PROCESS 
See WASTE PROCESSING 
CYCLIC STEAM INJECTION PROCESS 
See FLUID INJECTION PROCESSES 
CYCLOALKANES 

Advanced thermally stable jet fuels: Technical progress report, 

October 1993—December 1993, 19:29528 (R;US) 
CYCLOALKENES 

Hydrogenation of nitriles on a well-characterized nickel surface: 
From surface science studies to liquid phase catalytic activity 
measurements, 19:30488 (R;US) 

CYCLONE COMBUSTORS 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel 
(b-dRDF) pellets and coal in a 440 MW, cyclone fired com- 
bustor: Volume 3: Appendices, 19:29603 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
GRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 1: Test methodology and results, 19:29601 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
dRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 2: Field data and laboratory analysis, 19:29602 (R;US) 


Local geometric distortions, 
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CYCLONE COMBUSTORS 


Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel 
(b-dRDF) pellets and coal in a 440 MWe cyclone fired com- 
bustor: Volume 3: Appendices, 19:29603 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
dRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 2: Field data and laboratory analysis, 19:29602 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
dRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 1: Test methodology and results, 19:29601 (R;US) 

CYCLOTRONS 

See also SEPARATED ORBIT CYCLOTRONS 

Power supply system for JAERI AVF cyclotron, 19:30718 
(R;JP;in Japanese) 

Uniform irradiation system using beam scanning method for cy- 
clotron, 19:30719 (R;JP;in Japanese) 

Vacuum system for JAERI AVF cyclotron, 19:30716 (R;JP;In 
Japanese) 

CYLINDERS 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No. 941 (115-165), 19:30222 
(I;JP;in Japanese) 

CYTRIPHOS 
See AMINES 


CZD PROCESS 
See DESULFURIZATION 


CZECH REPUBLIC 

Emissions reduction and life extension for Nova Hut and Trinec 
Steelworks Power Stations in North Moravia, 19:29610 
(RA;US) 

Energy efficiency project financing, 19:30095 (RA;US) 

Energy efficiency: A new energy source demand-side analysis 
in Pizen and Cesky Krumlov, 19:30132 (RA;US) 

Evaluation of supply-side options for the Plzen district heating 
system, 19:29609 (RA;US) 

Gravimett Coal Refinery Project in Northern Bohemia, 19:29621 
(RA;US) 

Micronized coal firing applied to plants in the Czech Republic 
and Krakow, Poland, 19:29617 (RA;US) 

Multiple stoker-fired retrofit with fluidized-bed combustion, 
19:29619 (RA;US) 

Natural gas and independent power in Central and Eastern Eu- 
rope, 19:30103 (RA;US) 

Non-catalytic NO,-reduction: Design features and experiences 
with a brown-coal-fired boiler in the Czech Republic, 
19:30093 (RA;US) 

Progress in emission reduction and heating system moderniza- 
tion in Cesky Krumiov, 19:29611 (RA;US) 

Role of fuel upgrading for industry and residential heating, 
19:29622 (RA;US) 

Usti-nad-Labem emission reduction and energy supply alterna- 
tives, 19:29612 (RA;US) 

Ziar-nad-Hronom emission reduction and energy supply alterna- 
tives, 19:29613 (RA;US) 

CZECHOSLOVAKIA 
See CZECH REPUBLIC 
SLOVAKIA 


D 


D CODES 
DELPHI: An introduction to output layout and data content, 
19:30798 (R;US) 
DIGLIB: PC-DOS Graphics Subroutine Library, 
(CM;US) 
Development and application of a deflagration pressure analysis 
code for high level waste processing, 19:29394 (R;US) 
D MINUS MESONS 
Beam flavor dependence in the hadroproduction of D+ and D.+ 
mesons, 19:31511 (R;US) 


19:31947 
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D NEUTRAL MESONS 

D°-D° mixing and doubly Cabibbo-suppressed decays of the 
D*, 19:31512 (R;US) 

Measurement of the absolute branching fractions for D° decays 
into K~ 2+ ,K~2tata—, K°xta—, 19:31499 (R;DE) 

D PLUS MESONS 

Beam flavor dependence in the hadroproduction of D+ and D+ 
mesons, 19:31511 (R;US) 

D°-D° mixing and doubly Cabibbo-suppressed decays of the 
D*, 19:31512 (R;US) 

Search for D* — a*yu*p-, 19:31513 (R;US) 

D RESONANCES 
See CHARMED MESONS 
D S MESONS 
Beam flavor dependence in the hadroproduction of D+ and D+ 
mesons, 19:31511 (R;US) 

D ZERO RESONANCES 

See D NEUTRAL MESONS 
D* PLUS RESONANCES 

See BARYONS 
D* ZERO RESONANCES 

See BARYONS 
D*RESONANCES 

See BARYONS 
DAMAGE FACTOR 

See FORMATION DAMAGE 
DAMAGE RATIO 

See FORMATION DAMAGE 
DAMAGE ZONE 

See FORMATION DAMAGE 
DAMS 

A new geophysical method to measure soil profiles for dynamic 
analysis of soil embankments, 19:30823 (RA;US) 

A preliminary evaluation of the thermal effects of the Ben 
Franklin Dam project on Columbia River temperatures below 
the Hanford Plant, 19:29536 (R;US) 

Assessment of the flow-survival relationship obtained by Sims 
and Ossiander (1981) for Snake River spring/summer chi- 
nook salmon smolts: Final report, 19:29538 (R;US) 

Effect of geogrid reinforcement on seepage through earth-fill 
dam cores, 19:30574 (RA;US) 

Hungry Horse Dam Fisheries Mitigation: Biennial report, 1992— 
1993, 19:29537 (R;US) 

Proposed study program of the effects on Hanford of a dam at 
Columbia River mile 348, 19:29539 (R;US) 

Seismic response of a rockfill dam with an asphaltic concrete 
core, 19:29535 (RA;NO) 

[Hanford weekly teletype report]: Supplement report for week 
ending June 12, 19:29540 (R;US) 

DARLINGTON-1 REACTOR 

Pressure oscillations in Darlington NGS primary heat transport 
system due to tripping of one main circulation pump, 
19:29726 (IA;CA) 

Thermalhydraulic transient analyses of the SGECS initial injec- 
tion period (Steam generator emergency cooling system.), 
19:29728 (IA;CA) 

DARLINGTON-2 REACTOR 

An overview of the metallurgical investigations into the failure of 
Darlington NGS Unit 2 fuel bundle end plates, 19:29762 (IA;CA) 

Darlington N12 event investigation: Unit 1 and 2 fuel and fuel 
channel inspections, 19:29763 (IA;CA) 

Darlington N12 investigation: Modelling of fuel bundle movement 
in channel under pressure pulsing conditions, 19:29752 (IA;CA) 

Darlington NGS fuel damage investigation: An overview, 
19:29749 (IA;CA) 

Darlington Unit 2 return to service program, 19:29751 (IA;CA) 

Dating the fractures in Darlington endplates from oxide thick- 
ness measurements, 19:29764 (IA;CA) 

Development of fatigue failure criteria for Darlington fuel bundle 
endplates, 19:29766 (IA;CA) 

Fuel testing to simulate a Darlington channel and fuel damage, 
19:29767 (IA;CA) 

Mechanical fatigue stimulation testing of fuel bundles and speci- 
mens for end plate failure, 19:29765 (IA;CA) 





The experimental loop program (Investigation of fuel damage at 
Darlington.), 19:29750 (IA;CA) 
DATA ACQUISITION 
Building a bridge with the customer to facilitate collecting and 
validating information in modeling sessions, 19:31980 (R;US) 
Implementation of electronic chain-of-custody, analysis 
requests, and data verification at Los Alamos National Labo- 
ratory, 19:30876 (R;US) 
DATA ACQUISITION SYSTEMS 
A VME based accumulation, control and supervising system for 
the for the NSHR spectrometer, 19:30780 (R;XJ;In Russian) 
Data-acquisition and control-system in a test-setup of multiwire 
proportional chambers for KASCADE, 19:30790 (R;DE;In 
German) 
User's guide to the FFTF Plant Operational Data Management 
System (B1039), 19:30016 (R;US) 
DATA ANALYSIS 
Choice of computer software for analysis of spectra from the 
Multi-Spectral Logging System, 19:30799 (R;US) 
DATA BASE MANAGEMENT 
Generating custom test plans for CASE*Dictionary 5.0, 
19:31996 (R;US) 
OCRWM procedure for reporting software baseline change in- 
formation, 19:29328 (R;US) 
The use of a relational database to manage information from 
thermalhydraulic experiments, 19:29760 (IA;CA) 
dBASE IV basics, 19:31991 (R;US) 
DATA COMPILATION 
New ENDF/B-V nuclear data library for WIMS-D4M, 19:29991 
(RA;JP) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
SPECTRA UNFOLDING 
Track reconstruction and background rejection in the BAIKAL 
neutrino telescope, 19:30759 (R;DE) 
DAVY S-H PROCESS 
See DESULFURIZATION 
DC SYSTEMS 
See also HVDC SYSTEMS 
Performance analysis of radiation cooled dc transmission lines 
for high power space systems, 19:29788 (R;US) 
DEAD SEA 
Chlorine 36 and carbon 14 measurements of brines and fresh 
water in the Dead Sea area, Israel, 19:30428 (IA;IL) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECONTAMINATION 
Decontamination Systems Information and Research Program: 
Quarterly technical progress report, July 1-September 30, 
1993, 19:29434 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEFECTS 
Nuclear reactor pressure vessel-specific flaw distribution devel- 
opment, 19:29694 (RA;XA) 
DEFORMATION 
See also NUCLEAR DEFORMATION 
Effects of finite size joints on deformability of jointed rock at the 
three dimensional level, 19:30384 (RA;US) 
DEFORMED NUCLEI 
Nuclear pairing: Global trends and local fluctuations, 19:31552 
(R;US) 
Nuclear structure models: 


Applications and development: 
Progress report, May 1, 1998—June 30, 1994, 19:31542 (R;US) 
DELAYED NEUTRONS 
A method and experimental facility for measurement of delayed 
neutron fast components and studies of fission isomers, 
19:31599 (IA;CZ) 


DEUTERONS 


DELAYED RADIATION EFFECTS 
Late effects in rhesus monkeys after whole-body irradiation with 
X-rays and fission neutrons, 19:31133 (RA;XE) 
DELAYED RADIATION INJURIES 
See DELAYED RADIATION EFFECTS 
RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DEMAGNETIZATION 
23 to 300°C demagnetization resistance of samarium-cobalt 
permanent magnets, 19:29839 (R;US) 
DEMOCRITUS REACTOR 
Analyses of Greek research reactor with mixed HEU-LEU Be re- 
flector core, 19:29993 (RA;JP) 
DENMARK 
Contribution to descriptions of pressurized water reactors close 
to Danish territory, 19:29650 (R;DK) 
Tax provisions in the transport sector. Vol. 1: Internalization and 
external costs of transport, 19:30158 (R;DK) 
Tax provisions in the transport sector. Vol. 2: Modelling demand 
response. The case of car choice, 19:30159 (R;DK) 
DENSITY (FLUX) 
See FLUX DENSITY 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DENSITY (POWER) 
See POWER DENSITY 
DENSITY LOG 
See GAMMA-GAMMA LOGGING 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 
See also COMPUTER-AIDED DESIGN 
How the design life affects the system design, 19:30538 (R;US) 
DESONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
DESOREX PROCESS 
See DESULFURIZATION 
DESULFURIZATION 
See also COMBINED SOXNOX PROCESSES 
GRAVIMELT PROCESS 
Microbial desulfurization of coal by thermophilic archaea, 
19:29034 (R;SE) 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
Data summary of gas pressure measurements on the Los 
Alamos LEDOUX Event: SEA topical report No. TR-91-07, 
19:30850 (R;US) 
DETOXIFICATION 
Detoxification effect of ethane-hidroxi-1,1-biphosphonate (EHBP) 
in uranium intoxicated adult rats, 19:31194 (I;AR;In Spanish) 
DEUTERIUM 
Investigation of elementary reactions of H and D atoms with 
HCO, H2CO and CH-OH in the gaseous phase with the aid of 
LMR, LIF, and ESR, 19:30483 (R;DE;In German) 
DEUTERIUM OXIDE 
See HEAVY WATER 
DEUTERIUM TARGET 
Deuteron photo-disintegration at large energies, 19:31562 (R;US) 
DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERONS 
Molecular and cellular effects of protons, deuterons and alpha- 
particles, 19:31134 (RA;XE) 
The spin structure of the deuteron, 19:31541 (R;FR) 
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DEVELOPING COUNTRIES 


DEVELOPING COUNTRIES 

See also BANGLADESH 

BULGARIA 
CZECH REPUBLIC 
HUNGARY 
INDONESIA 
ISRAEL 
MEXICO 
POLAND 
PORTUGAL 
ROMANIA 
SLOVAKIA 
VIET NAM 

Aspects related to the introduction of nuclear power in develop- 

ing countries, 19:29855 (R;XA) 
DEVICES 
See EQUIPMENT 
DIABETES MELLITUS 

Final report of work carried out under contract with Los Alamos 
National Laboratory, June 1, 1989-May 31, 1990, 19:31028 
(R;US) 

DIABLO CANYON-1 REACTOR 

Review of the Diablo Canyon probabilistic risk assessment, 

19:28702 (R:US) 
DIABLO CANYON-2 REACTOR 
Review of the Diablo Canyon probabilistic risk assessment, 
19:29702 (R;US) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
NMR IMAGING 
DELPHI: An introduction to output layout and data content, 
19:30798 (R;US) 
DIAMOX PROCESS 
See DESULFURIZATION 
DIELECTRIC MATERIALS 

Harmonic emission in a dielectric medium with a uniform mag- 
netic field, 19:31701 (RA;US) 

Intraband radioluminescence of dielectrics: Properties and appli- 
cations to high power beams diagnostics, 19:31404 (RA;US) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Charges 

Influence of fuel properties on combustion and emissions in a Dl 

Stratified charge engine, 19:30198 (IA;JP;in Japanese) 
Coatings 

Development of wear resistant ceramic coatings for diesel en- 
gine components, 19:30396 (RA;US) 

Thick thermal barrier coating (TTBC) systems for low heat rejec- 
tion diesel engines, 19:30338 (RA;US) 

Combustion 

Influence of fuel properties on combustion and emissions in a DI 

stratified charge engine, 19:30198 (IA;JP;in Japanese) 
Combustion Control 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114), 19:30221 (I;JP;in 
Japanese) 

Diesel Combustion improvement and emissions reduction with 
high pressure fuel injection.: Effects of step shape at exit re- 
gion of injection nozzle hole, 19:30203 (IA;JP;in Japanese) 

Effect of EGR on combustion and exhaust emission of a super- 
charged diesel engine, 19:30206 (IA;JP;in Japanese) 

Entrainment of ambient air into transient gas jet impinging on a 
flat wall, 19:30214 (IA;JP;in Japanese) 

Study on applying a 3-dimensional diffusing spray in the DI 
diesel engine (NICS-MP). Part 1.: Testing for the location of a 
MIW head attached to piston, 19:30204 (IA;JP;in Japanese) 

Study on applying a three-dimensional diffusing spray in the DI 
diesel engine (NICS-MH). Part 1.: Matching of the spray diffu- 
sion and the piston cavity, 19:30205 (IA;JP;In Japanese) 

Combustion Kinetics 

Prediction of diesel combustion by numerical analysis. Part 1.: 
Result of multi-dimensional modeling, 19:30209 (IA;JP;In 
Japanese) 
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Prediction of diesel combustion by numerical analysis. Part 2.: 
Approach to combine stochastic model and multi-dimensional 
model, 19:30210 (IA;JP;In Japanese) 

Combustion Products 

Diesel combustion improvement and emissions reduction with 
high pressure fuel injection.: Effect of multi hole injection noz- 
zle with throttle construction, 19:30202 (IA;JP;In Japanese) 

Combustion Properties 

Diesel combustion improvement and emissions reduction with 
high pressure fuel injection.: Effect of multi hole injection noz- 
zle with throttle construction, 19:30202 (IA;JP;In Japanese) 

Concentration Ratio 

Exhaust emission behaviors from a heavy duty diesel engine 
under various driving conditions.: Reduction effects of ex- 
haust emission by means of the optimized EGR control, 
19:30207 (IA;JP;In Japanese) 

Control Systems 

Combustion control in methanol-fueled diesel engines. Part 3.: 
Optimization of EGR control methods and NOx reduction ef- 
fects under actual driving conditions, 19:30192 (IA;JP;In 
Japanese) 

Exhaust Gases 

Effect of EGR on combustion and exhaust emission of a super- 
charged diesel engine, 19:30206 (IA;JP;in Japanese) 

Exhaust emission behaviors from a heavy duty diesel engine 
under various driving conditions.: Reduction effects of ex- 
haust emission by means of the optimized EGR control, 
19:30207 (IA;JP;In Japanese) 

Influence of fuel properties on combustion and emissions in a DI 
Stratified charge engine, 19:30198 (IA;JP;in Japanese) 

Study on diesel emission of external hydrogen-air mixture, 
19:30197 (IA;JP;in Japanese) 

Exhaust Recirculation Systems 

Effect of EGR on combustion and exhaust emission of a super- 

charged diesel engine, 19:30206 (IA;JP;in Japanese) 
Fuel Injection Systems 

Influence of fuel properties on combustion and emissions in a Dl 
stratified charge engine, 19:30198 (IA;JP;in Japanese) 

Study on applying a 3-dimensional diffusing spray in the DI 
diese] engine (NICS-MP). Part 1.: Testing for the location of a 
MIW head attached to piston, 19:30204 (IA;JP;In Japanese) 

Study on applying a three-dimensional diffusing spray in the DI 
diesel engine (NICS-MH). Part 1.: Matching of the spray diffu- 
sion and the piston cavity, 19:30205 (IA;JP;ln Japanese) 

Fuel-Air Ratio 

Study on diesel emission of external hydrogen-air mixture, 

19:30197 (IA;JP;in Japanese) 
Gas Oils 

Effect of chemical structure of fuel on diesel exhaust emissions, 
19:30196 (IA;JP;in Japanese) 

ignition Systems 

Influence of fuel properties on combustion and emissions in a Di 
stratified charge engine, 19:30198 (IA;JP;In Japanese) 

Intake 

Exhaust emission behaviors from a heavy duty diesel engine 
under various driving conditions.: Reduction effects of ex- 
haust emission by means of the optimized EGR control, 
19:30207 (IA;JP;in Japanese) 

Jets 

Effects of step shape at the exit region of nozzle holes for diesel 
spray formation, 19:30213 (IA;JP;In Japanese) 

Entrainment of ambient air into transient gas jet impinging on a 
flat wall, 19:30214 (IA;JP;in Japanese) 

Methanol 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114), 19:30221 (I;JP;in 
Japanese) 

Methanol Fuels 

Alcohol fuels for internal combustion engines. Onboard catalytic 
treatment of fuels and emissions, 19:30226 (R;SE) 

Combustion control in methanol-fueled diesel engines. Part 3.: 
Optimization of EGR control methods and NOx reduction ef- 
fects under actual driving conditions, 19:30192 (IA;JP;In 
Japanese) 





Mode Selection 

Effect of chemical structure of fuel on diesel exhaust emissions, 

19:30196 (IA;JP;In Japanese) 
Nitric Oxide 

Analysis of NO formation characteristics and its control con- 
cepts in diesel engines from NO reaction kinetics, 19:30208 
(IA;JP;in Japanese) 

Nitrogen Oxides 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No.942 (58-114), 19:30221 (I;JP;Iin 
Japanese) 

De-NOx converter of diesel engine vehicle for practical use, 
19:30215 (IA;JP;In Japanese) 

Diesel combustion improvement and emissions reduction with 
high pressure fuel injection.: Effect of multi hole injection noz- 
zle with throttle construction, 19:30202 (IA;JP;in Japanese) 

Effect of EGR on combustion and exhaust emission of a super- 
charged diesel engine, 19:30206 (IA;JP;ln Japanese) 

Nozzles 

Characteristics of diesel spray of impinging flow nozzle, 

19:30212 (IA;JP;in Japanese) 
Operation 

Combustion control in methanol-fueled diesel engines. Part 3.: 
Optimization of EGR control methods and NOx reduction ef- 
fects under actual driving conditions, 19:30192 (IA;JP;In 
Japanese) 

Oxygen 

Exhaust emission behaviors from a heavy duty diesel engine 
under various driving conditions.: Reduction effects of ex- 
haust emission by means of the optimized EGR control, 
19:30207 (IA;JP;in Japanese) 

Particulates 

Effect of EGR on combustion and exhaust emission of a super- 

charged diesel engine, 19:30206 (IA;JP;In Japanese) 
Performance 

Effect of EGR on combustion and exhaust emission of a super- 

charged diesel engine, 19:30206 (IA;JP;in Japanese) 
Road Tests 

Exhaust emission behaviors from a heavy duty diesel engine 
under various driving conditions.: Reduction effects of ex- 
haust emission by means of the optimized EGR control, 
19:30207 (IA;JP;in Japanese) 

Smokes 

Effects of fuel properties on white smoke emission from DI 

diesel engine, 19:30195 (IA;JP;in Japanese) 
Soot 

Effects of fuel properties on white smoke emission from DI 

diesel engine, 19:30195 (IA;JP;in Japanese) 
Sprays 

Study of computational analysis for fuel spray in a D.|. diesel en- 
gine.: Modeling of wall impingemenet, 19:30211 (IA;JP;In 
Japanese) 

Stratification 

Influence of fuel properties on combustion and emissions in a DI 

stratified charge engine, 19:30198 (IA;JP;In Japanese) 
Superchargers 

Effect of EGR on combustion and exhaust emission of a super- 

charged diesel engine, 19:30206 (IA;JP;In Japanese) 
Torque 
Effect of chemical structure of fuel on diesel exhaust emissions, 
19:30196 (IA;JP;in Japanese) 
Vapor Deposited Coatings 
Wear-resistant coatings, 19:30337 (RA;US) 
Vegetable Oils 

Extraction of rape seed oil and farm operation of an Elsbett en- 

gine tractor, 19:30229 (R;SE) 
DIESEL FUELS 
Refining and end use of coal liquids: Quarterly report, January— 
March 1994, 19:29017 (R;US) 
DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
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DIET 
Iron availability from Venezuelan diets and iron fortification, 
19:31084 (RA;XA) 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
SCHWINGER FUNCTIONAL EQUATIONS 
STURM-LIOUVILLE EQUATION 
Iterative solutions of nonlinear equations in smooth Banach 
spaces, 19:31279 (R;XA) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION GRATINGS 
Development, fabrication, and metrology of the electro-optical 
breadboard model for the reflection grating array of the XMM 
grating spectrometer, 19:30821 (R;US) 
Fabrication and testing of a silicon immersion grating for infrared 
spectroscopy, 19:30469 (R;US) 
DIFFUSERS 
Economic and environmental impacts of proposed changes to 
Clean Water Act thermal discharge requirements, 19:29854 
(R;US) 
DIFFUSION 
Benchmark calculations for a heavy water reactor using the 
WIMS-D4M code and a ENDF/B-V based library, 19:29995 
(RA;JP) 
Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, March 20, 
1994—June 20, 1994, 19:29050 (R;US) 
DIGESTER GAS 
See METHANE 
DILATANCY 
A modified cap model implemented in DYNA-3D, 19:30573 
(RA;US) 
DIMERCAPTOETHANE 
See DITHIOLS 
DIMERS 
Ultra-violate flash lamp on the noble gas dimers excited by an 
E-beam, 19:30810 (RA;US) 
DINING CAR EVENT 
See UNDERGROUND EXPLOSIONS 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRAC MATRICES 
See DIRAC OPERATORS 
DIRAC OPERATORS 
The Dirac operator on the Fuzzy sphere, 19:31484 (R;AT) 
DIRECT GAIN SYSTEMS 
Simulating multi-layered glazing with the Danish TSBIS (draft): 
IEA Task 13 "Advanced Solar Low-Energy Buildings’, 
19:29566 (1;DK) 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR PARTICLE) 
See ANNIHILATION 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSED STORAGE AND GENERATION 
Market penetration analysis of dispersed generation technolo- 
gies and development of economic simulation model for 
photovoltaic system, 19:29552 (R;JP;ln Japanese) 
DISPLACEMENT FLUIDS 
Improving reservoir conformance using gelled polymer systems: 
Annual report, September 25, 1992—September 24, 1993, 
19:29130 (R;US) 
DISPLAY DEVICES 
See also INTERACTIVE DISPLAY DEVICES 
A centralized audio presentation manager, 19:31987 (R;US) 
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DISPOSAL (WASTES) 


DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPOSAL WELLS 
State and National Energy and Environmental Risk Analysis 
Systems for underground injection control: Quarterly report, 
April 1, 1994—July 31, 1994, 19:29165 (R;US) 
DISSOLVED OXYGEN 
See OXYGEN 
DISSOLVERS 
Dissolver operation and metal transfer, 19:29193 (R;US) 
DISTILLATION EQUIPMENT 
Adaptive model predictive control using neural networks, 
19:30169 (R;US) 
DISTRIBUTED DATA PROCESSING 
MPI workshop, 19:31944 (R;US) 
DISTRICT HEATING 
Characteristics of Krakow’s boiler population, 19:29614 (RA;US) 
Combustion improvements in stoker fired boilers, 19:30092 
(RA;US) 
District heating systems and local energy strategies, 19:30117 
(R;SE) 
Emissions reduction through district heating controls and super- 
vision in Krakow, 19:30091 (RA;US) 
Energy efficiency: A new energy source demand-side analysis 
in Pizen and Cesky Krumlov, 19:30132 (RA;US) 
Evaluation of supply-side options for the Plizen district heating 
system, 19:29609 (RA;US) 
Extension of the central district heating system, 19:30090 
(RA;US) 
Participation of MPEC SA in Polish-American projects aimed for 
liquidation of low emission in Krakow, 19:30089 (RA;US) 
Progress in emission reduction and heating system moderniza- 
tion in Cesky Krumlov, 19:29611 (RA;US) 
DITHIOLS 
Biomedical tracers: technetium-99 m complexing sulfur poly- 
dentate ligands, 19:30498 (1;MA;In French) 
DIVERTORS 
Development of a radiative divertor for DIll-D, 19:31869 (R;US) 
DNA REPAIR 
Radiation-induced genetic effects in germ cells of mammals, 
19:31144 (RA;XE) 
The genetic and biochemical basis of human DNA repair and ra- 
diosensitivity, 19:31123 (RA;XE) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOEL-3 REACTOR 
Analysis of accident sequences in shutdown states for the 
DOEL 3 and Tihange 2 PSAs, 19:29680 (RA;XA) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPING (CRYSTAL) 
See CRYSTAL DOPING 
DOPPLER COEFFICIENT 
WIMS-AECL calculations for the Doppler coefficient of reactivity, 
19:29861 (IA;CA) 
DOPPLERONS 
See QUASI! PARTICLES 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 


Development and application of different types of dose equivalent 

meters in neutron and mixed radiation fields, 19:30766 (RA;XE) 
DOSEMETERS 

Development of an universal personal dosemeter using semicon- 
ductor sensors for mixed radiation fields, 19:31113 (RA;XE) 

Development of an universal personal dosemeter using semicon- 
ductor sensors for mixed radiation fields, 19:31112 (RA;XE) 

Development of an universal personal dosemeter using semicon- 
ductor sensors for mixed radiation fields, 19:31113 (RA;XE) 

Development of an universal personal dosemeter using semicon- 
ductor sensors for mixed radiation fields, 19:31110 (RA;XE) 

Development of an universal personal dosemeter using semicon- 
ductor sensors for mixed radiation fields, 19:31112 (RA;XE) 
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Study and development of an individual electronic neutron 
dosemeter, 19:30762 (RA;XE) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also BETA DOSIMETRY 
GAMMA DOSIMETRY 
MICRODOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
Collaboration on research and development concerned with the 


methodology and data in radiation dosimetry, 19:31107 
(RA;XE) 

Hanford internal Dosimetry Project manual: 
19:31207 (R;US) 

Quality criteria, tolerances, limiting values, dosimetry and opti- 
mization in a number of fluoroscopic, digital fluoroscopic, DSA 
and digital radiological systems, 19:31185 (RA;XE) 

Quantities, units and measurement techniques for ionizing radi- 
ation, 19:31108 (RA;XE) 

Report from the dosimetry working group to CEDR project man- 
agement, 19:31208 (R;US) 

Use of the variance-covariance method in radiation protection, 
19:30763 (RA;XE) 

DOUBLET 3 DEVICES 
See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

2-D tomography with bolometry in DIll-D, 19:31745 (R;US) 

Development of a radiative divertor for DIIl-D, 19:31869 (R;US) 

Development of lithium beam emission spectroscopy as an 
edge fluctuation diagnostic for DIII-D, 19:31748 (R;US) 

Divertor heat and particle control experiments on the DIll-D 
tokamak, 19:31868 (R;US) 

Edge fluctuation measurements by phase contrast imaging on 
Dill-D, 19:31744 (R;US) 

Investigations of VH-mode in Dill-D and JET, 19:31740 (R;US) 

Plasma shape experiments for an optimized tokamak, 19:31872 
(R;US) 

Power balance in DIill-D during single-null ELMing H-mode plas- 
mas, 19:31742 (R;US) 

Recent Dill-D results, 19:31871 (R;US) 

Recent results from Fast Wave Current Drive experiments on 
Dill-D, 19:31752 (R;US) 

The parametric dependence of the spatial structure of the radial 


electric field at the plasma edge in the DIll-D tokamak, 
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Electron-impact ionization of multicharged ions at ORNL: 1985- 

1992, 19:31674 (R;US) 
ELECTRON-POSITRON INTERACTIONS 

A model independent analysis of the Z lineshape, 19:31502 
(R;DE) 

Deep inelastic electron-proton scattering at HERA: Results from 
the H1 experiment, 19:31521 (R;FR) 

Measurement of the absolute branching fractions for D° decays 
into K~2+,K-atata—, K°ata—, 19:31499 (R;DE) 


using 


Prospects of measuring the parity of Higgs particles, 19:31495 
(R;DE) 

Reconstruction of the decay B~ -—+D,°(2414)a~— 
(R;DE) 

Semi-analytical approach to Higgs production at LEP 2, 
19:31501 (R;DE) 

Test of the CP invariance in the decay Z° —-anti rand weak 


, 19:31497 


dipole moment determination of the lepton, 
(R;DE;In German) 
ELECTRON-PROTON INTERACTIONS 

Leptoquark pair production at ep colliders, 19:31498 (R;DE) 

Measurement of the proton structure function at HERA using the 
ZEUS detector, 19:31515 (I;NL) 

New results from the H1 experiment at HERA on jets, the proton 
structure function, rapidity gap events, charged current cross 
section and searches for new particles, 19:31503 (R;DE) 

Results from the H1 experiment at HERA, 19:31522 (R;FR) 

ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 

Analog synthesized fast-variable linear load, 19:29784 (R;US) 

Applying statistical electromagnetic theory to mode-stirred 
chamber measurements, 19:30639 (RA;US) 

Comparison of high temperature, high frequency core loss and 
dynamic B-H loops of two 50 Ni-Fe crystalline alloys and an 
iron-based amorphous alloy, 19:29824 (R;US) 

High frequency, high temperature specific core loss and dy- 
namic B-H hysteresis loop characteristics of soft magnetic 
alloys, 19:29813 (R;US) 

Neutron and gamma irradiation effects on power semiconductor 
switches, 19:29814 (R;US) 

Neutron, gamma ray and post-irradiation thermal annealing ef- 
fects on power semiconductor switches, 19:29827 (R;US) 

Overview of space power electronic’s technology under the 
CSTI High Capacity Power Program, 19:29773 (R;US) 

Radiation and temperature effects on electronic components in- 


vestigated under the CSTI High Capacity Power Project, 
19:29836 (R;US) 


19:31527 


EMERGENCY PLANS 


Real time simulator with Ti floating point digital signal processor, 

19:30596 (R;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 

ELECTRONIC EQUIPMENT 
See also OSCILLATORS 
POWER SUPPLIES 
RESONATORS 

Radiation and EMI effects in the NIF environment, 19:31895 
(R;US) 

Target area acquisition and control system survivability for the 
National Ignition Facility, 19:31910 (R;US) 

ELECTRONIC STRUCTURE 

First principles simulation of materials properties, 19:30291 

(R;US) 
ELECTRONS 

ESTAR, PSTAR, ASTAR. A PC package for calculating stopping 
powers and ranges of electrons, protons and helium ions. 
Version 2, 19:31650 (R;XA) 

Experiments with ondulator radiation of a single electron, 
19:30742 (R;RU) 

ELECTROSTATIC WAVES 

See PLASMA WAVES 
ELECTROWEAK MODEL 

See WEINBERG-SALAM GAUGE MODEL 
ELEMENT 104 262 

Discovery of enhanced nuclear stability near the deformed 
shells N=162 and Z=108, 19:31550 (R;XJ) 

ELEMENT 106 ISOTOPES 

Discovery of enhanced nuclear stability near the deformed 

shells N=162 and Z=108, 19:31550 (R;XJ) 
ELEMENT 110 

Evidence for the synthesis of 27110 produced by the 5®°Co + 

209Bi reaction, 19:31644 (R;US) 
ELEMENT ABUNDANCE 
MGA: Plutonium Isotopic Gamma-Ray Analysis, 19:31945 
(CM;US) 

ELEMENTS 

See also METALS 

TRANSURANIUM ELEMENTS 

The Modified Embedded Atom Method, 19:31692 (R;US) 
ELMAX DEVICES 

See MAGNETIC MIRRORS 
ELUTION (SOLUBLE CONSTITUENTS) 

See LEACHING 
EMBALSE REACTOR 

Critical channel power calculation for nominal operation in the 
CNE (Embalse nuclear power plant): sensitivity study, 
19:29710 (1;AR;In Spanish) 

Real time neutronic evolution CNE (Embalse nuclear power 
plant), 19:29709 (1;AR;In Spanish) 

Study of structural materials of Embalse nuclear power pliant, 
19:30259 (1;AR;In English, Spanish) 

Validation and approval procedures for abnormal events at Em- 
balse nuclear power plant, 19:29910 (l;AR;In Spanish) 

EMBANKMENTS 

A new geophysical method to measure soil profiles for dynamic 
analysis of soil embankments, 19:30823 (RA;US) 

Disposal options for scrap tires, 19:30156 (RA;US) 

From lab to field: Geotechnical properties for predicting em- 
bankment settlement on Lake Bonneville deposits, 19:30941 
(RA;US) 

EMBRITTLEMENT 
Overview of USNFC plans on irradiation embrittlement correla- 
tions (Reg. guide 1.99), 19:29869 (RA;XA) 

EMERGENCIES 

See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 

See ECCS 
EMERGENCY ENERGY CONSERVATION ACT 

See EMERGENCY PLANS 
EMERGENCY PLANS 

Development of a comprehensive decision-aiding system for the 
off-site emergency management, 19:31188 (RA;XE) 
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EMERGENCY PLANS 


Ministry of the Environment and Natural Resources. General Di- 
rectorate for the Environment - Order No. 48/93/DGL, 
19:32030 (I;PT;in Portuguese) 

Real-time uncertainty handling and development of a computer 
based training system for the management of off-site nuclear 
emergencies, 19:30865 (RA;XE) 

Time/Loss Analysis in the development and evaluation of emer- 
gency response procedures, 19:31218 (R;US) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMISSION 

Development and test of a mobile environmental system for 
emission and ambient air measurement in the eastern part of 
Germany: Final report, 19:30868 (R;DE;In German) 

EMISSION COMPUTED TOMOGRAPHY 
See also SINGLE PHOTON EMISSION COMPUTED TO- 
MOGRAPHY 

Geometric calibration method for multiple head cone beam 

SPECT systems, 19:31034 (R;FR) 
EMISSION SPECTRA 

International bulletin on atomic and molecular data for fusion. 

No. 47, 19:31671 (1;XA) 
EMISSION SPECTROSCOPY 

Development of lithium beam emission spectroscopy as an 
edge fluctuation diagnostic for Dill-D, 19:31748 (R;US) 

Theoretical spectroscopic analysis of intense ion beam-plasma 
interaction in the PBFA II gas cell, 19:31410 (RA;US) 

EMISSIVITY 
Total hemispherical emittance measured at high temperatures 
by the calorimetric method, 19:29809 (R;US) 

EMITTANCE (BEAM) 

See BEAM EMITTANCE 
EMP 

See ELECTROMAGNETIC PULSES 
EMPLOYEES 

See PERSONNEL 
ENDF 

See NUCLEAR DATA COLLECTIONS 
ENERGY AUDITS 

SAVEnergy Action Plans: Implementing audits in federal facili- 
ties, 19:30096 (R;US) 

ENERGY CONSUMPTION 

Brief history of electric power enterprises, 19:30057 (R;JP;in 
Japanese) 

Historical monthly energy review, 1973-1992, 19:30109 (R;US) 

ENERGY EFFICIENCY 
Tomorrow's energy today, 19:30127 (R;US) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY INFORMATION ADMINISTRATION 
See US ENERGY INFORMATION ADMINISTRATION 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 

District heating systems and local energy strategies, 19:30117 
(R;SE) 

Energy and environment in the Baltic Sea area: Prospects for 
co-operation and cost-effectiveness, 19:30065 (R;SE) 

ENERGY SOURCE DEVELOPMENT 

Brief history of electric power enterprises, 19:30057 (R;JP;In 
Japanese) 

Energy and environment in the Baltic Sea area: Prospects for 
co-operation and cost-effectiveness, 19:30065 (R;SE) 

Energy efficiency project financing, 19:30095 (RA;US) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

EIA directory of electronic products: Third quarter 1994, 
19:29108 (R:US) 

Energy statistical data (world situation).: 
(l;JP;in Japanese) 

Historical monthly energy review, 1973-1992, 19:30109 (R;US) 


1993, 19:30110 
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ENERGY SYSTEMS 
See also COOLING SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
LIGHTING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 

Energy efficiency project financing, 19:30095 (RA;US) 

Energy systems optimisation applied to local swedish utilities, 
19:30107 (R;SE) 

ENERGY TRANSFER 

See also HEAT TRANSFER 

The transport of electric power between the auto producer and 
the consumer, 19:30049 (1;BR;In Portuguese) 

ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
REACTOR PROTECTION SYSTEMS 

Framework for defining the functional role of annunciation, 

19:29914 (IA;CA) 
ENGINEERING 

See also RESERVOIR ENGINEERING 

Computational Science Applications in Manufacturing (CSAM) 
workshop evaluation report, 19:30515 (R;US) 

GRIZ: Visualization of finite element analysis results on unstruc- 
tured grids, 19:30519 (RA;US) 

ENGINEERING GEOLOGY 

Publication no. 184, 19:29117 (R 

Publication no. 185, 19:29118 (R 

Publication no. 186, 19:29121 (R 

Publication no. 187, 19:29168 (R 

Publication no. 188, 19:29123 (R 

ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 

Development of a membrane-based process for the treatment of 
oily waste waters: Final report, March 4, 1992—March 5, 
1994, 19:29161 (R;US) 

ENRICHED URANIUM 
See also HIGHLY ENRICHED URANIUM 
MODERATELY ENRICHED URANIUM 
SLIGHTLY ENRICHED URANIUM 
Production test IP-2-A: Enriched uranium conversion ratio and 
stability test, 19:29955 (R;US) 
ENRICHMENT PLANTS (CENTRIFUGE) 
See CENTRIFUGE ENRICHMENT PLANTS 
ENTOMOLOGY 
See INSECTS 
ENTROPY 
Comparison of dynamical entropies for the noncommutative 
shifts, 19:31476 (R;AT) 
ENVIRONMENTAL CONCENTRATION 
See ECOLOGICAL CONCENTRATION 
ENVIRONMENTAL EXPOSURE PATHWAY 

SCOPE-RADPATH: Report on project activities, 

(RA;XE) 
ENVIRONMENTAL IMPACTS 

Comparative assessment and management of the health and 
environmental impact of energy systems and studies related 
to the expression of the detriment associated with radiation 
exposure, 19:29927 (RA;XE) 

Energy/environmental issues and international cooperation in 
Asia.: Mainly on air pollution problem, 19:30061 (R;JP;In 
Japanese) 

State and National Energy and Environmental Risk Analysis 
Systems for Underground Injection Control: Summary annual 
report, April 1993—April 1994, 19:29166 (R;US) 

State and National Energy and Environmental Risk Analysis 
Systems for underground injection control: Summary annual 
report, April 1992—April 1993, 19:29164 (R;US) 

The environmental consequences of a major accident at a nu- 
clear power plant: rehabilitation of soils and land: Project 
RESSAC, 19:29925 (RA;XE;In French) 

ENVIRONMENTAL POLICY 

Decree-Law No. 189/93 of 24 May establishing the General Di- 

rectorate for the Environment, 19:32033 (|;PT;In Portuguese) 
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ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 

Environmental monitoring: An aide to mixed waste manage- 
ment, 19:29282 (RA;US) 

Site environmental report for calendar year 1992, 19:29403 
(R;US) 

Study of relationships between micro element contents of hu- 
man hair and other tissues in connection with environmental 
contamination and some diseases, 19:30432 (RA;XA) 


ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 


ENVIRONMENTAL TRANSPORT 
See also LONG-RANGE TRANSPORT 
RADIONUCLIDE MIGRATION 
Design of the Idaho National Engineering Laboratory integrated 
field scale pumping and infiltration test, 19:30525 (RA;US) 
Unsteady-state VOC transport in vented waste drums, 19:29267 
(RA;US) 
EPIDEMIOLOGY 
Epidemiological studies of radiation carcinogenesis and its bio- 
physical basis, 19:31174 (RA;XE) 
Epidemiological studies of radiation risks (NRPB Association), 
19:31179 (RA;XE) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 


EQUIPMENT 
See also DISSOLVERS 

DISTILLATION EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
LABORATORY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
SAMPLERS 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 
X-RAY EQUIPMENT 

DOE IGCC Project: Fourth quarterly report, [October 1, 1993— 
December 31, 1993], 19:29010 (R;US) 

EROSION CONTROL 

Erosion control test facilities at the Utah Water Research Labo- 

ratory, 19:30829 (RA;US) 
ESOPHAGUS 

Scintiscanning study of esophageal transit on the chronic cha- 
gasic esophagopaty, 19:31051 (1;BR;In Portuguese) 

The esophageal transit in normal persons and in carrier of 
Chagas disease and progressive systemic sclerosis. A scin- 
tiscanning study, 19:31053 (1;BR;lIn Portuguese) 

ESTONIA 

Paernu district heating rehabilitation project: Procurement of 
goods for monitoring equipment. Vol. 1 - Standard bidding 
document. Vol. 2 - Specific bidding document. Final version, 
19:30177 (R;DK) 

Paernu district heating rehabilitation project: Procurement of 
goods for rebuilding of substations. Vol. 1 - Standard bidding 
document. Vol. 2 - Specific bidding document. Final version, 
19:30179 (R;DK) 

Paernu district heating rehabilitation project: Procurement of 
goods for variable speed pumps. Vol. 1 - Standard bidding 
document. Vol. 2 - Specific bidding document. Final version, 
19:30176 (R;DK) 

Paernu district heating rehabilitation project: Procurement of 
goods for water treatment. Vol. 1 - Standard bidding docu- 
ment. Vol. 2 - Specific bidding document. Final version, 
19:30178 (R;DK) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


ETA MESONS 
Theories of the eta-meson-nucleus interaction, 19:31640 (R;US) 


ETA-549 
See ETAMESONS 


EXHAUST GASES 


ETHANOL 

Ethanol does not affect X-ray induced meiotic non-disjunction in 
female drosophila melanogaster, 19:31191 (1;AR;ln Spanish) 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, March 1994—May 1994, 
19:29527 (R;US) 

ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See CELLULOSE 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE 

The energetics and dynamics of free radicals, ions, and clus- 

ters: Progress report, 19:30475 (R;US) 
ETHYRONE 
See ORGANIC SULFUR COMPOUNDS 
ETHYRONEETHYL PHOSPHINATE 
See ORGANIC SULFUR COMPOUNDS 
EUCLIDEAN SPACE 

Spinning particles in the Euclidean Taub-NUT space, 19:31457 
(R;XA) 

EUROPEAN COMMUNITIES 

Act No. 146 of 22 February 1994 laying down provisions for im- 
plementing the obligations stemming from Italy's membership 
in the European Communities - Community Law for 1993, 
19:29491 (1;IT;In Italian) 

Royal Order amending Royal Order of 28 February 1963 laying 
down general regulations for protection of the population and 
workers against the hazards of ionizing radiation, 19:29486 
(1;BE;In French) 

Royal Order amending Royal Order of 28 February 1963 laying 
down general regulations for protection of the population and 
workers against the hazards of ionizing radiation, 19:29487 
(|;BE;In French) 

EUROPIUM COMPLEXES 

Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. Appendix 
V, 19:30502 (RA;DE) 

Europium(ill) interaction with a water-soluble extractant: From 
speciation to photodestruction, 19:29211 (R;US) 

EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATORS 

Restart oversight assessment of Hanford 242-A evaporator: 
Summary report, 19:29293 (R;US) 

Restart oversight assessment of Hanford 242-A evaporator: 
Technical report, 19:29292 (R;US) 

EXCAVATION 

Design methodology for rock excavations at the Yucca Moun- 
tain project, 19:29308 (RA;US) 

Detailed measurements of deformation in the excavation dis- 
turbed zone, 19:29311 (RA;US) 

Seismic imaging of blast damage, 19:30587 (RA;US) 

EXCHANGE (HEAT) 
See “ HEAT TRANSFER 
EXCIMER LASERS 

150 keV intense electron beam accelerator system with high re- 

peated pulse, 19:30609 (RA;US) 
EXCITONS 

Instantaneous frequency dynamics of coherent emission from 
magnetoexcitons in gallium arsenide, 19:31689 (R;US) 

Temporal and spectral investigation of multi-Landau level quan- 
tum beats in GaAs, 19:31690 (R;US) 

EXHALATION 
Sources and transport of indoor radon: Measurements and 
mechanisms, 19:31200 (I;NL) 
EXHAUST GAS RECIRCULATION SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EXHAUST GASES 

Effects of fuel composition on diesel exhaust emissions, 
19:30194 (IA;JP;In Japanese) 

Efficient gas stream cooling in Second-Generation PFBC plants, 
19:29596 (R;US) 
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EXHAUST GASES 


Exhaust emission behaviors from a heavy duty diesel engine 
under various driving conditions.: Reduction effects of ex- 
haust emission by means of the optimized EGR control, 
19:30207 (IA;JP;in Japanese) 

Hanford gas dispersion analysis, 19:29333 (R;US) 

Study on diesel emission of external hydrogen-air mixture, 
19:30197 (IA;JP;in Japanese) 

EXHAUST RECIRCULATION SYSTEMS 
Effect of EGR on combustion and exhaust emission of a super- 
charged diesel engine, 19:30206 (IA;JP;In Japanese) 

EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
EXPONENTIAL PILES 

See SUBCRITICAL ASSEMBLIES 
EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 
EXTENSOMETERS 

Detailed measurements of deformation in the excavation dis- 
turbed zone, 19:29311 (RA;US) 

EXTREME ULTRAVIOLET RADIATION 
Characterization of an expanded-field Schwarzschild objective 
for extreme ultraviolet lithography, 19:30813 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EZEIZA ARGENTINE RA-3 REACTOR 
See RA-3 REACTOR 


Ee 


F CODES 
FLAC: Flow Analysis Code, 19:31954 (CM;US) 
FLAC: Flow Analysis Code, 19:31955 (CM;US) 
F MESONS 
See DS MESONS 
F-2030 RESONANCES 
See DS MESONS 
FACE CENTERED CUBIC 
See FCC LATTICES 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURES 
See also FRACTURES 
On the risk-based steam generator life time optimisation, 
19:29870 (RA;XA) 
FALLOUT PARTICULATES 
See PARTICLES 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FASTENERS 
Influence of basal fractures on the axial stiffness of a rock an- 
chor, 19:31230 (RA;US) 
FATIGUE 
Mechanical fatigue stimulation testing of fuel bundles and speci- 
mens for end plate failure, 19:29765 (IA;CA) 
FAUCETS (WATER) 
See WATER FAUCETS 
FAULTLESS EVENT 
See UNDERGROUND EXPLOSIONS 
FCC LATTICES 
Temperature dependence of magnetic anisotropy and magne- 
tostriction: Beyond the mean-field theory, 19:31707 (R;XA) 
FEDERAL EXPENDITURES 
Energy and Technology Review, 19:30541 (R;US) 
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FEDERAL REGION | 
See USA 
FEDERAL REGION Ii 
See USA 
FEDERAL REGION Ill 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION IX 
See USA 
FEDERAL REGION V 
See USA 
FEDERAL REGION VI 
See USA 
FEDERAL REGION VII 
See USA 
FEDERAL REGION Vil 
See USA 
FEDERAL REGION X 
See USA 
FEDERAL REPUBLIC OF GERMANY 
How Germany proceeds to reach its 25-30% CO reduction tar- 
get (compared to 1987) in 2005, 19:30097 (|;DE) 
FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACTS 
FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Remedial action plan and site design for stabilization of the In- 
active Uranium Mill Tailings Site, Maybell, Colorado: Final 
report, Appendixes to attachment 3, 19:29407 (R;US) 
FEED MATERIALS PRODUCTION CENTER 
Configuration management at an environmental restoration 
DOE facility (Fernald), 19:29444 (R;US) 
Ecological risks of DOE’s programmatic environmental restora- 
tion alternatives, 19:29450 (R;US) 
Site Environmental Report summary, 1993, 19:29421 (R;US) 
Site Environmental Report, 1993, 19:29420 (R;US) 
FEEDING 
The influence of different Ca and P ratios in feed on phosphorus 
turnover and endogenous excretion in growing broiler chicks 
by means of °@ P isotope, 19:31066 (R;SY;In Arabic) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
On the uniqueness of the equilibrium state for an interacting 
fermion gas at high temperatures and low densities, 19:31442 
(R;DE) 
FERMI LEVEL 
Phase dynamics of non-equilibrium distributions of free 
electron-hole pairs in GaAs quantum wells, 19:31691 (R;US) 
FERMI LIQUID 
See FERMI GAS 
FERMI SURFACE 
See FERMI LEVEL 
FERMI-DIRAC GAS 
See FERMI GAS 
FERMILAB ACCELERATOR 
Asymmetric antiproton debuncher: No bad mixing, more good 
mixing, 19:30678 (R;US) 
FERMILAB COLLIDER DETECTOR 
New shower maximum trigger for electrons and photons at 
CDF, 19:30751 (R;US) 
FERMILAB TEVATRON 
Normal form analysis of the Tevatron, 19:30677 (R;US) 
Tevatron lower temperature operation, 19:30656 (R;US) 
FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 





FERRITIC STEELS 
Electrochemical monitoring of ageing embrittlement of ferritic 
steel for high temperature reactor pressure boundary compo- 
nent, 19:29704 (RA;XA) 
FERROELECTRIC MATERIALS 
Electron beam diodes using ferroelectric cathodes, 19:31375 
(RA;US) 
Ferroelectric cathode measurements, 19:30734 (RA;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERROX PROCESS 
See DESULFURIZATION 
FERTILIZERS 
Effects on growth and nutrition of sewage sludge application in 
acid pine forests (Pinus sylvestris, L.) in a temperature gradi- 
ent in Sweden, 19:31074 (R;SE) 
FEYNMAN PATH INTEGRAL 
Path integral discussion for Smorodinsky-Winternitz potentials. 
Pt. 2: The two- and three-dimensional sphere, 19:31272 (R;DE) 
FFTF REACTOR 
User’s guide to the FFTF Plant Operational Data Management 
System (B1039), 19:30016 (R;US) 
FIBER OPTICS 
A fiber-optic current sensor for aerospace applications, 
19:29812 (R;US) 
Computational integrated photonics, 19:30516 (RA;US) 
FIELD ALGEBRA 
Anosov actions on non-commutative algebras, 19:31473 (R;AT) 
Linearizing W-algebras, 19:31461 (R;XA) 
FIELD OFFICES 
See US DOE FIELD OFFICES 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
The exchange algebra for Liouville field on Riemann surfaces 
with h>1 genus, 19:31459 (R;XA) 
FIELD-REVERSED THETA PINCH DEVICES 
Anisotropic stabilization of internal tilting FRC, 19:31789 (IA;BR) 
The application of semi-empirical model for FRC formation in 
the TC-| UNICAMP, 19:31875 (IA;BR) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILTERS 
See also AIR FILTERS 
An integrated gasification combined-cycle system based on the 
transport reactor, 19:29011 (R;US) 
Ceramic fiber ceramic matrix filter development, 19:30582 (R;US) 
Particle filter testing at the Power Systems Development Facil- 
ity, Wilsonville, Alabama, 19:29012 (R;US) 
FINANCIAL MANAGEMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
PATTERN RECOGNITION 
FINISHED OILS 
See PETROLEUM PRODUCTS 
FIRE EXTINGUISHERS 
A study of the utility of heat collectors in reducing the response 
time of automatic fire sprinklers located in production modules 
of Building 707, 19:29454 (R;US) 
The development and evaluation of water-mist fire extinguishing 
systems, 19:30549 (R;US) 
FIREDAMP 
See METHANE 
FIREHOSE INSTABILITY 
See HOSE INSTABILITY 
FIREWOOD 
See WOOD FUELS 
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FIRST WALL 
X-ray response of National Ignition Facility first surface materi- 
als, 19:31900 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Attrition and carbon formation on iron catalysts, 19:29533 (R;US) 
Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 5, October 1, 1993—December 
31, 1993, 19:30479 (R;US) 
FISH MEAL 
See FISH PRODUCTS 
FISH PRODUCTS 
See also SEAFOOD 
Improvement of bacteriological quality of frozen shrimp by 
gamma radiation, 19:31085 (R;TH) 
Preliminary investigation on the extension of shelf-life of boiled 
Chub mackerel by irradiation, 19:31092 (R;TH;In Thai) 
FISHES 
Assessment of the flow-survival relationship obtained by Sims 
and Ossiander (1981) for Snake River spring/summer chi- 
nook salmon smolts: Final report, 19:29538 (R;US) 
Evaluation of the carcinogenic, reproductive, and developmental 
effects of mixtures of contaminants on the Medaka Fish 
(Oryzias latipes), 19:31213 (RA;US) 
Hungry Horse Dam Fisheries Mitigation: Biennial report, 1992— 
1993, 19:29537 (R;US) 
FISSILE MATERIALS 
The synchronous active neutron detection assay system, 
19:29469 (R;US) 
FISSION 
See also COLD FISSION 
SPONTANEOUS FISSION 
TERNARY FISSION 
A threshold for dissipative fission, 19:31566 (R;US) 
Diverse low energy fission data and fission dynamics, 19:31596 
(IA;CZ) 
Electromagnetic and nuclear fission of 2°8U in the reaction of 
100, 500, and 1000 A.MeV 2°8 Pb with °U, 19:31573 (R;DE) 
Global and fine structures of fission distributions, 19:31619 
(IA;CZ) 
Is the A-attachment probability in hyperonic fission a chronome- 
ter or a thermometer?, 19:31617 (IA;CZ) 
Possible influence of correlation between v and T; on reso- 
nance shielding of »-bar, 19:31592 (RA;XA) 
Second international conference on dynamical aspects of nu- 
clear fission. Programme and abstracts, 19:31594 (1;CZ) 
The fission time of excited nuclei, 19:31614 (IA;CZ) 
The shapes of differential energy distributions of fragments and 
fission modes, 19:31612 (IA;CZ) 
Time distributions of fission events, 19:31607 (IA;CZ) 
FISSION FRAGMENTS 
Cold shape-asymmetric fission, 19:31601 (IA;CZ) 
High-energy +-rays in heavy-ion fusion-fission, 19:31603 (IA;CZ) 
Neutron multiplicity measurements and neutron emission from 
primary fragments, 19:31626 (IA;CZ) 
On the angular distribution of fragments in the fission of the ori- 
ented nuclei of 235-U by resonance neutrons, 19:31604 (IA;CZ) 
Review of nuclear charge distributions from (ny,,f) experiments 
at the Lohengrin spectrometer, 19:31602 (IA;CZ) 
FISSION ISOMERS 
A method and experimental facility for measurement of delayed 
neutron fast components and studies of fission isomers, 
19:31599 (1A;CZ) 
FISSION NEUTRONS 
See also DELAYED NEUTRONS 
PROMPT NEUTRONS 
Investigation of fission dynamics of hot nuclei at HENDES 47- 
array, 19:30770 (IA;CZ) 
Investigation of neutron emission at fission of excited compound 
nuclei with Z>92, 19:31616 (IA;CZ) 
FISSION PRODUCT RELEASE 
Differences in the radiological effects of a major accident using 
HEU or LEU fuel elements at the BER Il, 19:29998 (RA;JP) 
SORS/NP1: Thermal Release of Radioactivity from MHTGR 
Core During Temp Excursion Accidents, 19:31949 (CM;US) 
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FISSION PRODUCTS 


FISSION PRODUCTS 
ORIGEN-S cross section libraries for CANDU used-fuel charac- 
terization, 19:29714 (IA;CA) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PROPAGATION 
Modeling turbulent flame propagation, 19:30514 (R;US) 
FLAME SPECTROMETRY 
See EMISSION SPECTROSCOPY 
FLAMES 
Combustion analysis in turbulent and laminar flames by narrow- 
bandwidth excimer lasers, 19:30512 (1;DE;in German) 
Measurements of quenched fluorescence lifetimes and stimu- 
lated emission from flame radicals, 19:30513 (R;SE) 
Radiation-turbulence interactions in pulverized-coal flames: 
Quarterly report No. Ill, March 15, 1994—June 15, 1994, 
19:29098 (R;US) 
Radiative properties of char, fly-ash, and soot particles in coal 
flames: Quarterly report No. VI, December 15, 1993—March 
15, 1994, 19:29097 (R;US) 
FLAVOR MODEL 
A remark on the Q* evolution of intrinsic charm in the proton, 
19:31528 (R;DE) 
FLAWS 
See DEFECTS 
FLIES 
See also FRUIT FLIES 
Radiolabelling of Chrysomya megacephala (Fabricius, 1794) 
(Diptera, Calliphoridae) and rearing of Belonuchus rufipennis 
(Fabricius, 1801) (Coleoptera, Staphylinidae) on eggs of this 
fly, 19:31071 (1;BR;In Portuguese) 
FLINTLOCK OPERATION 
See UNDERGROUND EXPLOSIONS 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOODS 
Nevada Test Site probable maximum flood study, part of US Ge- 
ological Survey flood potential and debris hazard study, 
Yucca Mountain Site for US Department of Energy, Office of 
Civilian Radioactive Waste Management, 19:29435 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW COUNTERS 
The gas-filled counting tube of the PTB - a device for the activity 


determination of radioactive gases, 19:30796 (R;DE;Iin Ger- 
man) 


FLOW CYTOMETERS 
See CELL FLOW SYSTEMS 
FLOW MODELS 
Numerical solution of the waterhammer equations using the 
method of characteristics and comparison against experi- 
ments, 19:31960 (1A;CA) 
FLUE GAS 
Air Pollution Control 
York County Energy Partners CFB Cogeneration Project: An- 


nual report, [September 30, 1992-September 30, 1993], 
19:29624 (R:US) 


Chemical Composition 
Heavy metals monitoring in waste incineration processes: In- 
vestigation of selected elements in the effluents, based on 
mass balance determination, 19:30181 (R;DK;in Danish) 
Cleaning 
Tenth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings: Volume 1, 
19:28973 (R;US) 
Demetallization 
Mercury capture in bench-scale absorbers, 19:29054 (R;US) 
Denitrification 
Engineering development of advanced coal-fired low emission 


boil systems: Quarterly technical progress report, October 
1993—December 1993, 19:29599 (R;US) 


Production and use of activated char for combined SO2/NO, re- 


moval: Technical report, March 1, 1994—May 31, 1994, 
19:29067 (R;US) 
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Simultaneous SO2/NO, abatement using zeolite-supported cop- 
per: Progress report, October 1, 1992—December 31, 1992, 
19:29058 (R;US) 


Desulfurization 

Advanced Flue Gas Desulfurization (AFGD) Demonstration 
Project: Technical progress report No. 13, January 1, 1993— 
March 31, 1993, 19:29060 (R;US) 

Advanced Flue Gas Desulfurization (AFGD) Demonstration 
Project: Technical progress report No. 15, July 1, 1993— 
September 30, 1993, 19:29059 (R;US) 

Electric Power Research Institute, High Sulfur Test Center re- 
port to the Steering Committee, March 1994: [Monthly report], 
19:29070 (R;US) 

Engineering development of advanced coal-fired low emission 
boil systems: Quarterly technical progress report, October 
1993-—December 1993, 19:29599 (R;US) 

Low temperature SO. removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, May 1—July 31, 
1992, 19:29063 (R;US) 

Low temperature SO. removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, September 
1—December 31, 1992, 19:29064 (R;US) 

Microbial stabilization of sulfur-laden sorbents: Technical report, 
March 1, 1994—May 31, 1994, 19:29066 (R;US) 

Novel technologies for SO,/NO, removal from flue gas: Techni- 
cal report, March 1, 1994—May 31, 1994, 19:30480 (R;US) 
Plasma-assisted cleanup of flue gas: Technical report, March 1, 

1994—May 31, 1994, 19:29068 (R;US) 

Production and use of activated char for combined SO2/NO, re- 
moval: Technical report, March 1, 1994—May 31, 1994, 
19:29067 (R;US) 

Simultaneous SO2/NO, abatement using zeolite-supported cop- 


per: Progress report, October 1, 1992—December 31, 1992, 
19:29058 (R;US) 


Nitrification 
Novel technologies for SO,/NO, removal from flue gas: Techni- 
cal report, March 1, 1994—May 31, 1994, 19:30480 (R;US) 


Quantitative Chemical Analysis 


Conditions of stability in optical systems, 19:30882 (R;DK;In 
Danish) 


FLUID FLOW 
See also CAPILLARY FLOW 
COMPRESSIBLE FLOW 
CRITICAL FLOW 
GAS FLOW 
INCOMPRESSIBLE FLOW 
SOLIDS FLOW 
STEADY FLOW 
TRANSITION FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
A generic preprocessor for computational fluid dynamics, 
19:30563 (R;NO) 
A micromechanically consistent poroviscoelasticity theory for 
rock mechanics applications, 19:31239 (RA;US) 
Design charts for groundwater flow into mined panels, 19:31259 
(RA;US) 
Diffusion through statically compacted clay, 19:30939 (RA;US) 
Heat transfer in oscillating flows with sudden change in cross 
section, 19:29830 (R;US) 
Hindered settling computations using a parallel boundary ele- 
ment method, 19:30567 (R;US) 
Recent Stirling engine loss - understanding results, 19:29810 
(R;US) 
Selecting features from spatial data for use in stochastic simula- 
tion, 19:29360 (R;US) 


FLUID FLOW COUNTERS 
See FLOW COUNTERS 


FLUID INJECTION 
See also STEAM INJECTION 
WATERFLOODING 





Improving reservoir conformance using gelled polymer systems: 
Annual report, September 25, 1992-September 24, 1993, 
19:29130 (R;US) 

FLUID INJECTION PROCESSES 

Studies on hydraulic fracturing stress measurement assisted by 

water jet borehole slotting, 19:31245 (RA;US) 
FLUID MECHANICS 

See also HYDRODYNAMICS 

A proposed framework for computational fluid dynamics code 
calibration/validation, 19:30565 (R;US) 

FLUID-STRUCTURE INTERACTIONS 

Nonlinear dynamic fluid-structure interaction calculations with 
coupled finite element and finite volume programs, 19:31968 
(R;US) 

FLUIDIZED BED BOILERS 

York County Energy Partners CFB Cogeneration Project: An- 
nual report, [September 30, 1992—September 30, 1993], 
19:29624 (R;US) 

FLUIDIZED-BED COMBUSTION 

Jointly sponsored research program quarterly technical 
progress report, January—March 1994, 19:29150 (R;US) 

The US Department of Energy PFBC perspective, 1994 update, 
19:29087 (R;US) 

FLUIDIZED-BED COMBUSTORS 

Investigation of heat transfer and combustion in the Advanced 
Fluidized Bed Combustor (FBC): Technical progress report 
No. 2, January 1, 1994—March 31, 1994, 19:29088 (R;US) 

The development of an integrated multistage fluid bed retorting 
process: Quarterly report, January 1994—March 1994, 
19:29182 (R;US) 

FLUIDS 
See also CUTTING FLUIDS 
DISPLACEMENT FLUIDS 
FRACTURING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
WORKING FLUIDS 
Determination of solvation kinetics in supercritical fluids: Project 
summary, August 15, 1993—May 3, 1994, 19:30476 (R;US) 
FLUOR SOLVENT PROCESS 
See DESULFURIZATION 
FLUORESCENT LAMPS 
Dirt depreciation of compact fluorescent lamp downlights, 
19:30144 (R;US) 

FLUORINE IONS 

Production of pulsed F~ beams, 19:31361 (RA;US) 
FLUX (NEUTRON) 

See NEUTRON FLUX 
FLUX (RADIATION) 

See RADIATION FLUX 
FLUX DENSITY 

A new time-resolved energy-flux gauge for pulsed ion beams, 
19:31409 (RA;:US) 

Multi-dimensional diagnostics of high power ion beams by Ar- 
rayed Pinhole Camera System, 19:31411 (RA;US) 

Neutron flux measurement in Thai Research Reactor 1/Modifi- 
cation 1, 19:29916 (R;TH;in Thai) 

FLY ASH 

Air pollution monitoring in Czech Republic by neutron activation 
analysis and other methods, 19:30450 (RA;XA) 

Background air pollution studies in urban and rural areas of 
Bangladesh using nuclear-related analytical techniques, 
19:30445 (RA;XA) 

Hydrothermal reactions of fly ash: [Quarterly] report, April 1, 
1944—July 30, 1994, 19:29062 (R;US) 

Inertial particulate separator for reduction of LES emissions in 
Krakow, 19:29616 (RA;US) 

FOG 

Microanalytical studies of cloud and fog formation, 19:30875 

(R;DE;In German) 
FOG (SPRAYS) 
See SPRAYS 


FOSSIL-FUEL POWER PLANTS 
Air Pollution Control 


FOILS 


Hydrodynamic target experiments with proton beams at KALIF. 
Diagnostics of the ablation pressure by laser Doppler interfer- 
ometry; generation of multi-Mbar pressures by ablative foil 
acceleration and impact, 19:31839 (RA;US) 

The Los Alamos foil implosion project, 19:31730 (RA;US) 

The strength calculation for a foil coaxial shunt, 19:31403 (RA;US) 

FOOD 

See also FRUITS 
MEAT 
SEAFOOD 
Improvement of bacteriological quality of frozen chicken by 
gamma radiation, 19:31086 (R;TH) 

FOOD CHAINS 

8. annual report of RADMIL 1992/93, 19:30972 (1;GB) 

FOODSTUFFS 

See FOOD 
FORESTRY 


Effects on growth and nutrition of sewage sludge application in 
acid pine forests (Pinus sylvestris, L.) in a temperature gradi- 
ent in Sweden, 19:31074 (R;SE) 

FORESTS 

A comparison of nutrient dynamics in forest ecosystems along 
with the Warmth index Gradient, 19:30062 (IA;JP) 

Air pollutants in South Sweden. Deposition and effects Oct 1992 
- Sep 1993, 19:30872 (R;SE;In Swedish) 

Feedback of global warming to soil carbon cycling in forest 
ecosystems, 19:30063 (IA;JP) 

Ten years of forest decline research: 
19:31216 (1;DE;in German) 

FORMATION DAMAGE 

Deformation and diffusion behaviour in a solid experiencing 
damage - A continuous damage model and its numerical im- 
plementation, 19:29143 (RA;US) 

Incremental constitutive relations for the study of wellbore fail- 
ure, 19:29142 (RA;US) 

FORMED COKE PROCESSES 
Jointly sponsored research program quarterly technical 
progress report, January—March 1994, 19:29150 (R;US) 
FORSCHUNGSREAKTOR BERLIN-2 
See BER-2 REACTOR 
FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 
SHALE OIL 

EIA directory of electronic products: Third quarter 1994, 
19:29108 (R;US) 

Electric power monthly, August 1994, 19:30104 (R;US) 

Ensuring cleaner, more efficient, and more economical energy 
for our nation's future, 19:30100 (R;US) 

FOSSIL-FUEL POWER PLANTS 
Air Pollution 

A study of toxic emissions from a coal-fired power plant utilizing 
an ESP/wet FGD system: Final report, Volume 2 of 2 - appen- 
dices, 19:29627 (R;US) 

Air Pollution Abatement 

Pittsburgh Energy Technology Center’s overview of the Krakow 

Projects, 19:29607 (RA;US) 
Air Pollution Control 

Characteristics of Krakow’s boiler population, 19:29614 (RA;US) 

Clean burning briquettes for pollution control from low emission 
sources, 19:29618 (RA;US) 

Demonstration of coal reburning for cyclone boiler NO, control: 
Final project report, 19:29089 (R;US) 

Emissions reduction and life extension for Nova Hut and Trinec 
Steelworks Power Stations in North Moravia, 19:29610 
(RA;US) 


Review and outlook, 
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FOSSIL-FUEL POWER PLANTS 
Air Pollution Control 


Fuel upgrading as a method for pollution control and power 
plant performance improvement, 19:29620 (RA;US) 

Incentives for reducing emissions in Krakow, 19:29608 (RA;US) 

Modernization of Coal-Fired Boilerhouses for emission reduc- 
tion in Krakow, 19:29615 (RA;US) 

Progress in emission reduction and heating system moderniza- 
tion in Cesky Krumlov, 19:29611 (RA;US) 

Usti-nad-Labem emission reduction and energy supply alterna- 
tives, 19:29612 (RA;US) 

Ziar-nad-Hronom emission reduction and energy supply alterna- 
tives, 19:29613 (RA;US) 

Boiler Fuels 

Application of American stoker coal preparation and combustion 
practice to solving Eastern European emission problems, 
19:29623 (RA;US) 

Clean burning briquettes for pollution control from low emission 
sources, 19:29618 (RA;US) 

Fuel upgrading as a method for pollution control and power 
plant performance improvement, 19:29620 (RA;US) 

Gravimelt Coal Refinery Project in Northern Bohemia, 19:29621 
(RA;US) 

Non-catalytic NO,-reduction: Design features and experiences 
with a brown-coal-fired boiler in the Czech Republic, 
19:30093 (RA;US) 

Role of fuel upgrading for industry and residential heating, 
19:29622 (RA;US) 

Chemical Effluents 
SNRB™ air toxics monitoring: Final report, 19:29628 (R;US) 
Coal Preparation 

Application of American stoker coal preparation and combustion 
practice to solving Eastern European emission problems, 
19:29623 (RA;US) 

Cogeneration 

Comprehensive report to Congress Clean Coal Technology Pro- 
gram: Four Rivers Energy Modernization Project, 19:29084 
(R;US) 

Combustors 

Engineering development of advanced coal-fired low emission 
boil systems: Quarterly technical progress report, October 
1993—December 1993, 19:29599 (R;US) 

Economic Analysis 

Bulk power tariffs for Polish combined heat and power plants, 

19:30102 (RA;US) 
Energy Accounting 

Fiscal 1993 coal utilization next generation technology develop- 
ment survey by coal production/utilization technology 
promotion subsidies.: Effect of coal quality on power plant 
performance and cost, 19:29035 (R;JP;in Japanese) 

Environmental impacts 
Environmental analysis support, 19:29037 (RA;US) 
Flue Gas 

Engineering development of advanced coal-fired low emission 
boil systems: Quarterly technical progress report, October 
1993—December 1993, 19:29599 (R;US) 

York County Energy Partners CFB Cogeneration Project: An- 
nual report, [September 30, 1992—September 30, 1993], 
19:29624 (R;US) 

Hot Gas Cleanup 

Advanced Flue Gas Desulfurization (AFGD) Demonstration 
Project: Technical progress report No. 15, July 1, 1993— 
September 30, 1993, 19:29059 (R;US) 

Advanced Flue Gas Desulfurization (AFGD) Demonstration 
Project: Technical progress report No. 13, January 1, 1993— 
March 31, 1993, 19:29060 (R;US) 

Radioactive Effiuents 
SNRB™ air toxics monitoring: Final report, 19:29628 (R;US) 
Retrofitting 

Micronized coal firing applied to plants in the Czech Republic 
and Krakow, Poland, 19:29617 (RA;US) 

Multiple stoker-fired retrofit with fluidized-bed combustion, 
19:29619 (RA;US) 

FOUCAULT CURRENT 
See ELECTRIC CURRENTS 
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FOUNDATIONS 

Foundation design of offshore gravity structures, 19:30593 
(RA;NO) 

Frazier Hall: The foundation failure that didn’t, 19:30523 (RA;US) 

FOWL 

See also CHICKENS 

The effect of gamma irradiation on the chemical composition 
and digestible crude protein of poultry excreta, 19:31068 
(R;SY;In Arabic) 

FRACTALS 

Optical diffraction from fractals with a structural transition, 

19:31424 (R;XA) 
FRACTURE PROPERTIES 

Advanced statistical concepts of fracture in brittle materials, 
19:30345 (RA;US) 

Determination of in-situ fracture toughness, 19:29111 (RA;US) 

Effect of strain rate on a set of fractures, 19:30386 (RA;US) 

Numerical analysis of mixed Mode | and Mode Il fracture propa- 
gation, 19:31256 (RA;US) 

The pressure dependence of apparent hydrofracture toughness, 
19:30382 (RA;US) 

FRACTURE STRENGTH 

See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 

See FRACTURE PROPERTIES 
FRACTURES 

See also HYDRAULIC FRACTURES 

Dating the fractures in Darlington endplates from oxide thick- 
ness measurements, 19:29764 (IA;CA) 

FRACTURING FLUIDS 
A study of squeezing flow in fracture channels, 19:30383 (RA;US) 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 

Decree No 93-1272 of 1 December 1993 on organising the central 
administration of the Ministry of Industry, Post and Telecom- 
munications and Foreign Trade, 19:32026 (I;FR;in French) 

Decree No 93-816 of 12 May 1993 amending Section 3 of 
Decree No. 63-1228 of 11 December 1963 on nuclear instal- 
lations, 19:29851 (1;FR;In French) 

Order of 20 September 1993 amending the Order of 26 March 
1982 on protection and control of nuclear materials during 
transport, 19:29489 (I;FR;in French) 

Order of 21 January 1994 approving the organisations autho- 
rised to train in radiation protection the competent person 
mentioned in Section 17 of Decree No. 86-1103 of 2 October 
1986., 19:29488 (I;FR;In French) 

Order of 23 March 1993 on treatment by ionizing radiation of 
camemberts made with untreated milk., 19:29490 (I;FR;In 
French) 

FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 

FEL based photon collider of TeV energy range, 19:30650 (R;XJ) 

IREB transport in a focusing wiggler and FEL experiments at 
JAERI, 19:30603 (RA;US) 

Proceedings of the 3rd topical meeting on FEL and high power 
radiation, 19:30725 (R;JP;in Japanese) 

Self-consistent nonlinear simulations of high-power free- 
electron lasers, 19:30604 (RA;US) 

The ETA-II linear induction accelerator and IMP wiggler: A high- 
average-power millimeter-wave free-electron laser for plasma 
heating, 19:31731 (RA;US) 

The project of high free electron laser using race-track 
microtron-recuperator, 19:30675 (R;RU) 

FREE RADICALS 
See RADICALS 
FRENCH ORGANIZATIONS 

Order of 2 September 1993 fixing the conditions for the transfer 
of certain property, rights and obligations from the Atomic 
Energy Commission to the National Radioactive Waste Man- 
agement Agency, 19:32027 (1;FR;In French) 





FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRG-2 REACTOR 
Residual heat power of HEU- and LEU-fuel elements of FRJ-2 
(DIDO), 19:29999 (RA;JP) 
FRIAMBIENT PROCESS 
See COAL LIQUEFACTION 
FRUIT FLIES 
See also DROSOPHILA 
Evaluation of ionizing radiation as quarantine treatment in 
Tephritidae (Diptera), 19:31070 (1;BR;In Portuguese) 
FRUITS 
See also BANANAS 
MANGOES 
TOMATOES 
Effect of irradiation on carbohydrates content, 19:31098 (RA;TH) 
Effect of irradiation on starch content, 19:31097 (RA;TH) 
Fruits irradiation, 19:31090 (R;TH) 
Phenolic constituents in irradiated banana fruit tissues, 
19:31099 (RA;TH) 
Sensory evaluations of irradiated bananas, 19:31101 (RA;TH) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
PULSTAR fuel, low enrichment, long lifetime, economical, 
proven, 19:29939 (RA;US) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
300 Area, February 12 through February 18, 19:29890 (R;US) 
Characterization program of Zircaloy-4 fuel cladding CNE (Em- 
balse nuclear power plant) type of local fabrication, 19:29893 
(l;AR;in English, Spanish) 
Sheath-protection mechanism afforded by CANLUB, 19:30268 
(IA;CA) 
FUEL CELLS 
See also SOLID ELECTROLYTE FUEL CELLS 
Novel carbon-ion fuel celis: First quarterly technical progress re- 
port, January—March 1994, 19:30126 (R;US) 
FUEL CHANNELS 
A new fuel channel for Bruce NGS ’A’, 19:29756 (1A;CA) 
Darlington N12 event investigation: Unit 1 and 2 fuel and fuel 
channel inspections, 19:29763 (IA;CA) 
Development of flush rolled joints for Bruce NGS A LSFCR pro- 
gram, 19:29754 (IA;CA) 
Theoretical prediction of the garter spring positions along the 
channels of some CANDU reactors, 19:29738 (IA;CA) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also URANIUM RECYCLE 
PULSTAR fuel, low enrichment, long lifetime, economical, 
proven, 19:29939 (RA;US) 
Safeguards operations in the integral fast reactor fuel cycle, 
19:29943 (R;US) 
FUEL ELEMENT CLUSTERS 
Bearing-pad/pressure-tube 
(IA;CA) 
Darlington N12 investigation: Modelling of fuel bundle movement 
in channel under pressure pulsing conditions, 19:29752 (IA;CA) 
Effects of interjunction flow on thermal and hydraulic character- 
istics of an N-Reactor fuel column, 19:29946 (R;US) 
FUEL ELEMENT FAILURE 
An overview of the metallurgical investigations into the failure of 
Darlington NGS Unit 2 fuel bundle end plates, 19:29762 (IA;CA) 
Darlington N12 event investigation: Unit 1 and 2 fuel and fuel 
channel inspections, 19:29763 (IA;CA) 
Darlington NGS fuel damage investigation: 
19:29749 (IA;CA) 
Darlington Unit 2 return to service program, 19:29751 (IA;CA) 
Dating the fractures in Darlington endplates from oxide thick- 
ness measurements, 19:29764 (IA;CA) 


rupture experiments, 19:29739 


An _ overview, 


FUEL ELEMENTS 
Manutacturing 


Development and evaluation of spire pulse for AlSi lead-dip can- 
ning, 19:29892 (R;US) 

Development of fatigue failure criteria for Darlington fuel bundle 
endplates, 19:29766 (IA;CA) 

Fuel testing to simulate a Darlington channel and fuel damage, 
19:29767 (IA;CA) 

Mechanical fatigue stimulation testing of fuel bundles and speci- 
mens for end piate failure, 19:29765 (IA;CA) 

NKS/SIK.2.2. SCDAP/RELAP5 analysis of unmitigated blackout 
sequences in Forsmark 3 BWR. Summary report, 19:29648 
(R;SE) 

The experimental loop program (Investigation of fuel damage at 
Darlington.), 19:29750 (IA;CA) 

FUEL ELEMENTS 

See also FUEL PLATES 

FUEL RODS 
THERMIONIC FUEL ELEMENTS 
Canning 

Development and evaluation of spire pulse for AlSi lead-dip can- 

ning, 19:29892 (R;US) 
Cladding 

Presentation on extrusion cladding at Sheath Meeting, Chalk 

River, September 25-26, 1956, 19:29952 (R;US) 
Comparative Evaluations 

Production test IP-455-A comparison of N reactor inner fuel tubes 

with different pre-irradiation warp conditions, 19:29960 (R;US) 
Corrosion Fatigue 

Interim report IV, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29964 (R;US) 

Interim report V, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29965 (R;US) 

Interim report VII, production test |P-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29966 (R;US) 

Design 

Design of supplement B to PT-IP-262-A-11-FP, evaluation of 
projection fuel elements for use in ribbed process tubes, 
19:29956 (R;US) 

Fabrication 

Atomics International fuel fabrication facility and low enrichment 
program. Part 1, 19:29879 (RA;US) 

Atomics International fuel fabrication facility and low enrichment 
program. Part 2, 19:29880 (RA;US) 

Contribution of CERCA to the US DOE conference on the use of 
20% and 45% enriched uranium as fuel for research reac- 
tions. Part 1, 19:29881 (RA;US) 

Contribution of CERCA to the US DOE conference on the use of 
20% and 45% enriched uranium as fuel for research reac- 
tions. Part 2, 19:29882 (RA;US) 

Introduction, 19:29935 (RA;US) 

Letter to N.T. Saunders NASA-Lewis Research Center, 
19:29194 (R;US) 

Low enrichment fuel development at INEL, 19:29878 (RA;US) 

TRIGA low enrichment fuel, 19:29885 (RA;US) 

The low-enrichment fuel development program, 
(RA;US) 

The use of medium enriched uranium fuel for research reactors, 
19:30076 (RA;US) 

Uranium Dioxide Carmel Fuel: An alternative fuel cycle for re- 
search and test reactions, 19:29886 (RA;US) 

Heat Treatments 
Critique - NPR fuel, 19:29959 (R;US) 
Inspection 

Interim report IV, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29964 (R;US) 

Interim report V, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29965 (R;US) 

Interim report VIi, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29966 (R;US) 

irradiation 

Variable goal exposure plans for production type fuel elements, 
19:29957 (R;US) 

Manufacturing 
Critique - NPR fuel, 19:29959 (R;US) 


19:29937 
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FUEL ELEMENTS 
Performance 


Pertormance 

Hanford contribution for the nineteenth high temperature fuels 
committee meeting, November 16, 17, 18, 1964, Los Ange- 
les, California, 19:29967 (R;US) 

Variable goal exposure plans for production type fuel elements, 
19:29957 (R;US) 

Powder Metallurgy 
Powder metallurgy development at SRL, 19:29887 (RA;US) 
Research Programs 

Contribution of CERCA to the US DOE conference on the use of 
20% and 45% enriched uranium as fuel for research reac- 
tions. Part 1, 19:29881 (RA;US) 

Contribution of CERCA to the US DOE conference on the use of 
20% and 45% enriched uranium as fuel for research reac- 
tions. Part 2, 19:29882 (RA;US) 

Fuels for Canadian research reactors, 19:29940 (RA;US) 

The use of medium enriched uranium fuel for research reactors, 
19:30076 (RA;US) 

Safeguards 
Introduction, 19:30073 (RA;US) 
Introduction, 19:30074 (RA;US) 
Specifications 

The University of Missouri Research Reactor, its fuel and pro- 

ductivity, 19:29941 (RA;US) 
Testing 

Design of production test IP-344-A-FP, determination of the limi- 
tations of the Al-Si process, 19:29891 (R;US) 

Fuels for Canadian research reactors, 19:29940 (RA;US) 

Low enrichment fuel development at INEL, 19:29878 (RA;US) 

Production test IP-455-A comparison of N reactor inner fuel tubes 
with different pre-irradiation warp conditions, 19:29960 (R;US) 

TRIGA low enrichment fuel, 19:29885 (RA;US) 

FUEL FABRICATION PLANTS 

Accident safety analysis for 300 Area N Reactor Fuel Fabrica- 

tion and Storage Facility, 19:30044 (R;US) 
FUEL FEEDING SYSTEMS 

Evaluation of pumping and fueling requirements for the ITER 

EDA, 19:31831 (R;US) 
FUEL GAS 

See also NATURAL GAS 

An integrated gasification combined-cycle system based on the 
transport reactor, 19:29011 (R;US) 

Efficient gas stream cooling in Second-Generation PFBC plants, 
19:29596 (R;US) 

Evaluation of options for CO, capture/utilization/disposal, 
19:29604 (R;US) 

FUEL INJECTION SYSTEMS 

Diesel Combustion improvement and emissions reduction with 
high pressure fuel injection.: Effects of step shape at exit re- 
gion of injection nozzle hole, 19:30203 (IA;JP;ln Japanese) 

Diesel combustion improvement and emissions reduction with 
high pressure fuel injection.: Effect of multi hole injection noz- 
zle with throttle construction, 19:30202 (IA;JP;in Japanese) 

Study on applying a 3-dimensional diffusing spray in the DI 
diesel engine (NICS-MP). Part 1.: Testing for the location of a 
MIW head attached to piston, 19:30204 (IA;JP;in Japanese) 

Study on applying a three-dimensional diffusing spray in the DI 
diesel engine (NICS-MH). Part 1.: Matching of the spray diffu- 
sion and the piston cavity, 19:30205 (IA;JP;in Japanese) 

FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 
Optimal refueling study of research and test reactors with LEU 
and HEU fuels, 19:29994 (RA;JP) 
FUEL PELLETS 
Fuels for Canadian research reactors, 19:29940 (RA;US) 
FUEL PLATES 

Atomics International fuel fabrication facility and low enrichment 
program. Part 1, 19:29879 (RA;US) 

Conversion programme in Sweden, 19:29989 (RA;JP) 

Evaluation of powder metallurgy plates made by Syivania Elec- 
tric Products, Inc., 19:29889 (R;US) 

High-Uranium-Loaded U30,-Al fuel element development pro- 
gram. Part 2, 19:29884 (RA;US) 
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High-Uranium-Loaded U30,-Al fuel element development pro- 
gram. Part 1, 19:29883 (RA;US) 

Introduction, 19:29888 (RA;US) 

Manufacture of LEU silicide and HEU aluminide dispersed fuel 
at Dounreay, 19:29981 (RA;JP) 

Status of LEU programs at Babcock and Wilcox, 19:29979 
(RA;JP) 

TRIGA low enrichment fuel, 19:29885 (RA;US) 

FUEL REPROCESSING PLANTS 

Preliminary study of the removal and recovery of plutonium from 
Recuplex process waste, 19:29201 (R;US) 

Selection of construction materials for equipment in an experi- 
mental reprocessing plant, 19:29200 (R;AR;In Spanish) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

Explosives: TNX Hanford Technical Division weekly report for 
period ending October 10, 1944, 19:30014 (R;US) 

Hanford Engineer Works technical progress letter number 152: 
May 25 through May 31, 1947, 19:29953 (R;US) 

Physical properties of atomized U3Si-Al fuel meat, 19:29984 
(RA;JP) 

Technical Department report on production test No. 313-78-M: 
Study for evaluation of slug dimensions, 19:30011 (R;US) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Effect of coal beneficiation process on rheology/atomization of 
coal water slurries: Quarterly progress report, January 1, 
1993—March 31, 1993, 19:30583 (R;US) 

Effect of coal beneficiation process on rheology/atomization of 
coal water slurries: Quarterly progress report, May 1, 1993— 
July 31, 1993, 19:30584 (R;US) 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical report No. 7, March 1, 
1994—May 31, 1994, 19:29052 (R;US) 

FUEL SUBSTITUTION 

District heating supply to Snogebaek and Balka: Supplementary 
report 1. Pilot project (Bornholm, Denmark), 19:30120 
(R;DK;In Danish) 

Rape seed oil and rape seed oil products. Environmental impact 
and potential on the market for automotive fuels and heating 
oil, 19:30228 (R;SE;In Swedish) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-AIR RATIO 

Effect of lambda control characteristics on exhaust emission of 
a CNG engine equipped with three-way catalyst system, 
19:30200 (IA;JP;in Japanese) 

FUEL-CLADDING INTERACTIONS 

Dissolution of UO2 fuel by molten zircaloy-4, 19:30026 (IA;CA) 

Sheath-protection mechanism afforded by CANLUB, 19:30268 
(IA;CA) 

FUELS 

See also AUTOMOTIVE FUELS 

FOSSIL FUELS 
FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
SYNTHETIC FUELS 
WOOD FUELS 

End-use taxes: Current EIA practices, 19:30058 (R;US) 

Influence of fuel properties on combustion and emissions in a Dl 
stratified charge engine, 19:30198 (IA;JP;in Japanese) 

FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FULCRUM OPERATION 
See UNDERGROUND EXPLOSIONS 





FULHAM-SIMON-CARVES PROCESS 

See DESULFURIZATION 

FULLERENES 

Fullerene-based catalysts for methane activation, 19:29520 
(RA;US) 

Installation of an HPLC-DAD/APCI-MS and direct flame 
sampling/APCI-MS for fullerenes and PAH research: Initial re- 
port for instrumentation grant, Project period 1 August 
1992-31 July 1994, 19:30511 (R;US) 

Lattice relaxation study on self-trapped exciton and biexciton in 
neutral and charged fullerenes, 19:31677 (R;XA) 

ORION Project: Acceleration of cluster ions and highly charged 
biomolecules from 10 MeV to 1 GeV, 19:31371 (RA;US) 

Quantum fluctuations of Ds, polarons on Cg molecules, 
19:31678 (R;XA) 

Status and use of HPLC-DAD/APCI-MS and direct flame 
sampling/APCI-MS for fullerenes and PAH research: First an- 
nual technical report for instrumentation grant, Project period 
1 August 1992-31 July 1994, 19:30827 (R;US) 

FULLY IONIZED GASES 
On the kinetic theory of a fully ionized gas, 19:31765 (IA;BR) 
FULVIC ACIDS 
A comparative spectroscopic study of the fulvate complexation 
of trivalent transuranic ions. Appendix |, 19:30505 (RA;DE) 

FUMES 

See AEROSOLS 
FUSES (REACTOR SAFETY) 

See REACTOR SAFETY FUSES 
FUSILEER OPERATION 

See UNDERGROUND EXPLOSIONS 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 

See COAL GASIFICATION 


G 


G CODES 
GETOUT: Radionuclide Migration from Underground Source, 
19:31951 (CM;US) 
GADOLINIUM COMPOUNDS 
Hot pressed a-SiAION ceramics, 19:30331 (RA;US) 
GALLIUM ARSENIDES 
Instantaneous frequency dynamics of coherent emission from 
magnetoexcitons in gallium arsenide, 19:31689 (R;US) 
Optimization of InAsSb/InGaAs  strained-layer superlattice 
growth by metal-organic chemical vapor deposition for use in 
infrared emitters, 19:30402 (R;US) 
Phase dynamics of non-equilibrium distributions of free 
electron-hole pairs in GaAs quantum wells, 19:31691 (R;US) 
Photoluminescence determination of valence-band symmetry 
and Auger-1 threshold energy in biaxially compressed InAsSb 
layers, 19:30403 (R;US) 
Temporal and spectral investigation of multi-Landau level quan- 
tum beats in GaAs, 19:31690 (R;US) 
GALLIUM OXIDES 
Deformation of high-temperature superconductors, 19:30308 
(R;US) 
GALLIUM PHOSPHIDES 
Polarized photomodulated reflectivity and photoluminescence 
studies of ordered InGaP2 under pressure, 19:30404 (R;US) 
GAMMA DETECTION 
Conference on physics from large -+-ray detector arrays: Vol- 
ume 1, 19:30793 (R;US) 
Simulation of random coincidence effect in -y-probe for intracav- 
ity use, 19:30786 (RA;JP;In Japanese) 


GAS TURBINES 


GAMMA DOSIMETRY 

Dosimetry of beta and low-energy photon radiation using extrap- 
olation chambers and thin solid state dosemeters, 19:30765 
(RA;XE) 

GAMMA RADIATION 

An aerial radiological survey of the Oyster Creek Nuclear Power 
Plant and surrounding area, Forked River, New Jersey: Date 
of survey: September 18-25, 1992, 19:29924 (R;US) 

List of strong gamma-rays emitted from radionuclides (Version 
2), 19:31653 (R;JP) 

The effect of gamma radiation on the rice moth, Corcyra 
Cephalonica (Staint). Part ll irradiation of the eggs, pupae, 
and adults, 19:31073 (1;TH) 

GAMMA SOURCES 

Bremsstrahlung production by microsecond E-beam from thin 
foil in a mirror trap, 19:31373 (RA;US) 

Laser Electron Gamma Source: Biennial progress report, 
19:30709 (R;US) 

Selection of radiation sources for calibration of gamma-ray 
spectrometers, 19:31559 (R;XA) 

GAMMA SPECTRA 

Choice of computer software for analysis of spectra from the 

Multi-Spectral Logging System, 19:30799 (R;US) 
GAMMA SPECTROSCOPY 

Accounting for segment correlations in segmented gamma-ray 
scans, 19:29470 (R;US) 

Gamma spectroscopy of fragments to investigate 25° Pu fission 
induced by resonance neutrons, 19:31637 (R;XJ;in Russian) 

On the reduction of Compton-underlayer in gamma _ spec- 
troscopy of fission fragments in the neutron beam at the 
IBR-30 reactor, 19:30785 (R;XJ;in Russian) 

SYNTH: A spectrum synthesizer, 19:30464 (R;US) 

GAMMA-GAMMA LOGGING 
Monte Carlo investigation of through-casing +--y density logging, 
19:30803 (R;US) 
GARDENHOSE INSTABILITY 
See HOSE INSTABILITY 
GAS COOLANTS 
See GASES 
GAS CYLINDERS 

Modeling the fast fill process in natural gas vehicle storage 

cylinders, 19:30225 (R;US) 
GAS FLOW 

Analysis of the transient compressible vapor flow in heat pipe, 
19:29780 (R;US) 

NASA Lewis steady-state heat pipe code users manual, 
19:29823 (R;US) 

GAS HEAT PUMPS 

Gas heat pumps are coming: But by a different name, 19:30133 

(R;US) 
GAS OILS 

See also DIESEL FUELS 

Effect of chemical structure of fuel on diesel exhaust emissions, 
19;30196 (IA;JP;In Japanese) 

Effects of fuel composition on diesel exhaust emissions, 
19:30194 (IA;JP;in Japanese) 

Effects of fuel properties on white smoke emission from DI 
diesel engine, 19:30195 (IA;JP;in Japanese) 

GAS TUNGSTEN-ARC WELDING 

In-process control of welding during CANDU reactor mainte- 
nance operations, 19:29755 (IA;CA) 

Investigations on the welding behaviour of eight different tung- 
sten electrodes in fully mechanized hyperbaric GTA-welding 
down to 450 water-depth, 19:30257 (R;DE;In German) 

GAS TURBINE ENGINES 

Advanced Turbine Systems Program: Conceptual design and 
product development: Quarterly report, February—April 1994, 
19:30094 (R;US) 

GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Advanced coal fueled industrial cogeneration gas turbine sys- 
tem: Final report, June 1986—April 1994, 19:29086 (R;US) 

Efficient gas stream cooling in Second-Generation PFBC plants, 
19:29596 (R;US) 
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GAS TURBINES 


Fundamental experiments in laboratory scale. Investigation of 
combined convective and filmcooling methods for future com- 
bustors (AG Turbo project 2.1.7.5): Final report, 19:30555 
(l;DE;in German) 

Interactive simulations of gas-turbine modular HTGR transients 
and heatup accidents, 19:30021 (R;US) 

GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Gas barrier design for the WIPP, 19:29312 (RA;US) 

Radioactivity in gaseous waste discharged from the separations 
facilities during 1976, 19:29402 (R;US) 

GASES 

See also AIR 

EXHAUST GASES 
FERMI GAS 
FUEL GAS 
PYROLYTIC GASES 
RARE GASES 
SYNTHESIS GAS 
VAPORS 

Aluminized film, seam sealing tests and observations: Final re- 
port, 19:30544 (R;US) 

Challenges and methodology for safety analysis of a high-level 
waste tank with large periodic releases of flammable gas, 
19:29332 (R;US) 

Composition, preparation, and gas generation results from sim- 
ulated wastes of Tank 241-SY-101, 19:29352 (R;US) 

DELPHI: An introduction to output layout and data content, 
19:30798 (R;US) 

Frequency regime of high current relativistic electron beams in- 
teracting with various gaseous media, 19:31682 (RA;US) 

Properties of molecular solids and fluids at high pressure and 
temperature: Final report, March 1, 1986—October 31, 1993, 
19:31680 (R;US) 

GASOLINE 

Gasoline from natural gas by sulfur processing: Quarterly 
progress report, January 1994—March 1994, final version, 
19:29531 (R;US) 

Influence of gasoline compositions on engine performance.: 
Research of MTBE influence on engine power and fuel con- 
sumption, 19:30199 (IA;JP;In Japanese) 

Refining and end use of coal liquids: Quarterly report, January— 
March 1994, 19:29017 (R;US) 

GEARS 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No. 941 (115-165), 19:30222 
(l;JP;In Japanese) 

GEESTHACHT-2 RESEARCH REACTOR 

See FRG-2 REACTOR 

GENERAL CIRCULATION MODELS 

A control volume method on an icosahedral grid for numerical 
integration of the shallow-water equations on the sphere, 
19:31222 (R;US) 

A stratiform cloud parameterization for general circulation mod- 
els, 19:30893 (RA;US) 

The Atmospheric Radiation Measurement (ARM) Program: 
Field measurements of radiation forcing and feedbacks in 
general circulation models, 19:30891 (RA;US) 

GENERAL RELATIVITY THEORY 

See also RELATIVITY THEORY 

Kinetic vs. thermal-field-theory approach to cosmological pertur- 
bations, 19:31422 (R;DE) 

GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
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GENETIC RADIATION EFFECTS 

Radiation-induced genetic effects in germ cells of mammals, 
19:31143 (RA;XE) 

Studies on spontaneously-arising genetic and partially genetic 
disorders in man within the framework of the evaluation of ge- 
netic radiation hazards, 19:31146 (RA;XE) 

GENTILLY-2 REACTOR 

The Gentilly 2 perspective on taming the paper tiger, 19:29747 

(IA;CA) 
GEOCHEMICAL SURVEYS 

Report of the geochemical investigation (on geothermal water) 
in the fiscal 1992 geothermal energy development survey. 
36.: Hongu area, 19:29578 (|;JP;ln Japanese) 

GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 
COAL DEPOSITS 
OIL SAND DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 

From lab to field: Geotechnical properties for predicting em- 
bankment settlement on Lake Bonneville deposits, 19:30941 
(RA;US) 

Groundwater development in granitic terrain Bogus Basin Ski 
Resort Boise, Idaho, 19:30919 (RA;US) 

Interpretation of shallow seismic refraction data using raytracing 
inversion: A simple example from a groundwater resource 
study in Pocatello, Idaho, 19:30918 (RA;US) 

The relationship of seismic velocity structure and surface frac- 
ture characteristics of basalt outcrops to rippability estimates, 
19:30923 (RA;US) 

GEOLOGIC ENGINEERING 
See ENGINEERING GEOLOGY 
GEOLOGIC FAULTS 

Near-surface “thin skin” reverse faulting stresses in the south- 

eastern United States, 19:31243 (RA;US) 
GEOLOGIC FISSURES 

Assessment of conventional methodologies for joint roughness 
coefficient determination, 19:30381 (RA;US) 

Correlation between the joint roughness coefficient and the as- 
perity angle, 19:31254 (RA;US) 

Effects of finite size joints on deformability of jointed rock at the 
three dimensional level, 19:30384 (RA;US) 

Equivalent properties of a jointed Biot material, 19:31238 (RA;US) 

Hydromechanical response of a fracture undergoing compres- 
sion and shear, 19:30385 (RA;US) 

GEOLOGIC FRACTURES 
See also GEOLOGIC FAULTS 
Acoustic Emission Testing 

Acoustic emission and rock fracture, 19:31223 (RA;US) 

Studying hydraulic fracturing mechanism by laboratory experi- 
ments with acoustic emission monitoring, 19:29587 (RA;US) 

Crack Propagation 

A Finite-Width Elliptical Crack model, 19:31257 (RA;US) 

Acoustic emission and rock fracture, 19:31223 (RA;US) 

Effect of strain rate on a set of fractures, 19:30386 (RA;US) 

Numerical analysis of mixed Mode | and Mode Il fracture propa- 
gation, 19:31256 (RA;US) 

The development of rock fracture: From microfracturing to main 
fracture formation, 19:31224 (RA;US) 

Cracking 

Influence of basal fractures on the axial stiffness of a rock an- 

chor, 19:31230 (RA;US) 
Deformation 

Hydromechanical response of a fracture undergoing compres- 

sion and shear, 19:30385 (RA;US) 
Fluid Flow 

Laboratory study of water flow through multiple fractures, 

19:31255 (RA;US) 
Fractals 

The fractal characteristics of mesofracture in compressed rock 

specimens revealed by SEM investigation, 19:31258 (RA;US) 





Fracture Mechanics 

Anisotropic crack damage and stress-memory effects in rocks 
under triaxial loading, 19:31226 (RA;US) 

Assessment of damage in rock by the Kaiser effect of acoustic 
emission, 19:31227 (RA;US) 

General theory of the Kaiser effect, 19:31225 (RA;US) 

Geometry 

Laboratory study of water flow through multiple fractures, 

19:31255 (RA;US) 
Geophysical Surveys 

Ground penetrating radar and seismic refraction investigation of 
fracture patterns in the basalt of Lucky Peak near Boise, 
Idaho, 19:29316 (RA;US) 

Hydraulic Conductivity 

Influence of rock joint degradation on hydraulic conductivity, 

19:31234 (RA;US) 
Joints 

Influence of rock joint degradation on hydraulic conductivity, 

19:31234 (RA;US) 
Mechanical Properties 

Scaling of constitutive parameters of friction for fractal surfaces, 

19:31235 (RA;US) 
Seismic Surveys 

Ground penetrating radar and seismic refraction investigation of 
fracture patterns in the basalt of Lucky Peak near Boise, 
Idaho, 19:29316 (RA;US) 

Reassessment of seismic reflection data from the Finnsjoen 
study site and prospectives for future surveys, 19:30994 (R;SE) 

Shear 

Hydromechanical response of a fracture undergoing compres- 

sion and shear, 19:30385 (RA;US) 
Slip Ratio 
Scaling of constitutive parameters of friction for fractal surfaces, 
19:31235 (RA;US) 
Strain Rate 
Effect of strain rate on a set of fractures, 19:30386 (RA;US) 
Stress Analysis 

A model of crack growth in microcracked rock, 19:31253 (RA;US) 

Influence of basal fractures on the axial stiffness of a rock an- 
chor, 19:31230 (RA;US) 

Stress Intensity Factors 
The development of rock fracture: From microfracturing to main 
fracture formation, 19:31224 (RA;US) 
GEOLOGIC JOINTS 
See GEOLOGIC FISSURES 
GEOLOGIC STRATA 
Underground experiments and measurements for the supercon- 
ducting super collider, 19:30589 (RA;US) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FISSURES 
GEOLOGIC FRACTURES 
GEOLOGIC STRATA 

Bored raise overcoring for in situ stress determination at the Un- 
derground Research Laboratory, 19:30379 (RA;US) 

Environmental geophysics: Locating and evaluating subsurface 
geology, geologic hazards, groundwater contamination, etc., 
19:30933 (RA;US) 

Stress heterogeneity and geological structures, 
(RA;US) 

GEOPHYSICAL SURVEYS 

See also SEISMIC SURVEYS 

A comparison of ground penetrating radar methods: Multi-fold 
data vs. single fold data, 19:30822 (RA;US) 

Data and records management plan for the White Wing Scrap 
Yard (Waste Area Grouping 11) geophysical survey at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 19:29449 
(R;US) 

GEOPHYSICS 

Institute of Geophysics and Planetary Physics 1993 annual re- 

port, October 1, 1992—September 30, 1993, 19:31431 (R;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
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GEOTHERMAL ENERGY 

Hawaii Geothermal Project annotated bibliography: Biological 
resources of the geothermal subzones, the transmission corri- 
dors and the Puna District, Island of Hawai'i, 19:29584 (R;US) 

Renewable Energy Sources Brno '93: Proceedings of the IV. 
special conference with international participation, 19:30116 
(R;CZ;In Czech) 

GEOTHERMAL ENERGY CONVERSION 

Designs of an HDR reservoir at Clearlake, California, 19:29580 
(R;US) 

GEOTHERMAL EXPLORATION 

Report of blowout/reduction tests in the fiscal 1992 geothermal 
energy development survey. 34.: Uenoyu/Santai areas in 
Hokkaido, 19:29577 (I;JP;in Japanese) 

Report of the geochemical investigation (on geothermal water) 
in the fiscal 1992 geothermal energy development survey. 
36.: Hongu area, 19:29578 (I;JP;ln Japanese) 

GEOTHERMAL FIELDS 

Designs of an HDR reservoir at Clearlake, California, 19:29580 
(R;US) 

Determining water content and distribution in reservoir 
graywacke from the northeast Geysers with x-ray computed 
tomography, 19:29581 (R;US) 

Three-dimensional in-situ stress determination by anelastic 
strain recovery of a rock core, 19:29576 (RA;US) 

GEOTHERMAL FLUIDS 

Report of blowout/reduction tests in the fiscal 1992 geothermal 
energy development survey. 34.: Uenoyu/Santai areas in 
Hokkaido, 19:29577 (1;JP;in Japanese) 

Report of the geochemical investigation (on geothermal water) 
in the fiscal 1992 geothermal energy development survey. 
36.: Hongu area, 19:29578 (I;JP;In Japanese) 

GEOTHERMAL HEATING SYSTEMS 

Geothermal direct-heat utilization assistance: Quarterly project 

progress report, January—March 1994, 19:29573 (R;US) 
GEOTHERMAL INDUSTRY 

A survey of endangered waterbirds on Maui and Oahu and 
assessment of potential impacts to waterbirds from the pro- 
posed Hawaii Geothermal Project transmission corridor: Final 
report, 19:29585 (R;US) 

Hawaii Geothermal Project annotated bibliography: Biological 
resources of the geothermal subzones, the transmission corri- 
dors and the Puna District, Island of Hawai'i, 19:29584 (R;US) 

Surveys of distribution and abundance of the Hawaiian hawk 
within the vicinity of proposed geothermal project subzones in 
the District of Puna, Hawaii: Final report, 19:29586 (R;US) 

Surveys of the distribution of seabirds found in the vicinity of 
proposed geothermal project subzones in the District of Puna, 
Hawaii: Final report, 19:29583 (R;US) 

Surveys on the distribution and abundance of the Hawaiian 
hoary bat (Lasiurus cinereus semotus) in the vicinity of pro- 
posed geothermal project subzones in the District of Puna, 
Hawaii: Final report, 19:29582 (R;US) 

GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 

Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (|;JP;ln Japanese) 

GERM CELLS 

See also OOCYTES 

Radiation-induced genetic effects in germ cells of mammals, 
19:31143 (RA;XE) 

Radiation-induced genetic effects in germ cells of mammals, 
19:31144 (RA;XE) 

GERMAN DEMOCRATIC REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN DR ORGANIZATIONS 

See GERMAN FR ORGANIZATIONS 
GERMAN FEDERAL REPUBLIC 

See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 

AGF program budget 1993, 19:31929 (|;DE;In German) 
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GERMANIUM 


GERMANIUM 

Simulations of the dislocation array at Ge/Si_ interfaces, 

19:30369 (R;US) 
GERMANIUM ALLOYS 

Microscopy of stress-induced morphological development 
and dislocation nucleation during semiconductor epitaxy, 
19:30374 (R;US) 

GERMANIUM SELENIDES 
Proceedings of the workshop on dynamics and structure of dis- 
ordered system, 19:31668 (R;JP;in Japanese) 

GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GLASS 
See also BOROSILICATE GLASS 
Compositional optimization of mixed waste glasses: 
crostructural approach, 19:29261 (RA;US) 
Development of a coal-fired combustion system for industrial 
process heating applications: Quarterly technical progress re- 
port, January-March 1994, 19:29092 (R;US) 
Development of a process control sensor for the glass industry: 
Phase 2: Prototype design, development and demonstration, 
19:30804 (R;US) 
Simulation of nanometer-scale plasticity 
19:30409 (RA;US) 
Spectroscopic studies of glass structure, 19:30406 (R;US) 
GLASS MELTERS 

See CERAMIC MELTERS 
GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLOVEBOXES 

Compatibility of selected elastomers with plutonium glovebox 
environment, 19:30547 (R;US) 

GLOVES 

Permeation of chemicals through glove-box glove materials, 

19:30548 (R:US) 
GLUONS 

Gluon distribution as function of Fz and dF2/dinQ* at small x, 

19:31535 (R;XJ) 
GLYCINE HISPIDA 

Soybean ribulose bisphosphate carboxylase small subunit: 
Mechanisms and determinants of RNA turnover: Annual 
progress report, 19:31026 (R;US) 

GLYCOSIDES 
Pharmacokinetic studies of 1°" |-stevioside and his metabolites, 
19:31195 (1;BR;ln Portuguese) 
GOBAR GAS 
See METHANE 
GOLD 187 
Nuclear structure models: Applications and development: 
Progress report, May 1, 1983—June 30, 1994, 19:31542 (R;US) 
GOLD 197 BEAMS 
AGS heavy ion operation with the new booster, 19:30651 (R;US) 
GOLD 197 REACTIONS 

Direct photons as a potential probe of the triangle -resonance in 
compressed nuclear matter, 19:31569 (R;DE) 

Effects of flow on intermediate mass fragments in central gold 
on gold collisions, 19:31568 (R;DE) 

Multifragmentation of spectators in relativistic heavy-ion reac- 
tions, 19:31571 (R;DE) 

Neutral pion production in heavy ion collisions at SIS-energies, 
19:31639 (R;NL) 

The study of hadron dynamics in relativistic heavy ion collisions, 
19:31628 (I;NL) 

GOLD 197 TARGET 

Direct photons as a potential probe of the triangle -resonance in 

compressed nuclear matter, 19:31569 (R;DE) 


A mi- 


in silica glass, 
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Effects of flow on intermediate mass fragments in central gold 
on gold collisions, 19:31568 (R;DE) 

Exploring multifragmentation with a 42 detector: Xe-induced re- 
actions at Epeam = 60 MeV/nucleon, 19:31643 (R;US) 

Investigation of direct photon production in 200 A GeV S + Au 
reactions, 19:31481 (R;US) 

Neutral pion production in heavy ion collisions at SIS-energies, 
19:31639 (R;NL) 

The study of hadron dynamics in relativistic heavy ion collisions, 
19:31628 (I;NL) 

GOLD IONS 
Charge exchange studies with Gold ions at the Brookhaven 
Booster and AGS, 19:30699 (R;US) 
GOVERNMENT SPENDING 
See FEDERAL EXPENDITURES 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 

Grain boundaries: Progress report, February 15, 1990—October 

15, 1990, 19:30248 (R;US) 
GRAIN GROWTH 

Mean field analysis of orientation selective grain growth driven 

by interface-energy anisotropy, 19:30401 (R;US) 
GRAMINEAE 

Importance of soil solution chemistry and land use to growth 
and distribution of four woodland grasses in south Sweden, 
19:29504 (R;SE) 

GRAND GULF-1 REACTOR 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Volume 2, Part 
1C: Analysis of core damage frequency from internal events 
for plant operational State 5 during a refueling outage, Main 
report (Sections 11-14), 19:30035 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Analysis of core 
damage frequency from internal events for Plant Operational 
State 5 during a refueling outage: Volume 2, Part 3: Internal 
Events Appendices | and J, 19:30036 (R;US) 

GRAND UNIFIED THEORY 

A particular class of guts with vanishing one-loop beta functions, 
19:31453 (R;AT) 

Complete classes of guts with vanishing one-loop beta func- 
tions, 19:31450 (R;AT) 

Leptoquark pair production at ep colliders, 19:31498 (R;DE) 

On the fine-tuning problem in minimal SO(10) SUSY-GUT, 
19:31483 (R;DE) 

Quadratic divergences in guts with vanishing one-loop beta 
functions, 19:31449 (R;AT) 

GRANITES 
Failure mechanisms under waterjet impact, 19:30588 (RA;US) 
GRANULAR MATERIALS 

Micromechanics of granular materials - numerical simulation of 

the effects of heterogeneities, 19:31229 (RA;US) 
GRAPHITE 

Design test request No. 1263 K Reactor graphite key and VSR 
channel sleeve test, 19:30010 (R;US) 

Graphite contaminant tests for DR&H piles (C-206A, HW24, C- 
165A, HW24), 19:29954 (R;US) 

Hanford Engineer Works technical progress letter number 152: 
May 25 through May 31, 1947, 19:29953 (R;US) 

GRAPHITE MODERATOR 

See GRAPHITE 

GRASS 
See GRAMINEAE 
GRATINGS 

See also DIFFRACTION GRATINGS 

Fabrication and testing of a silicon immersion grating for infrared 
spectroscopy, 19:30469 (R;US) 

GRAVICHEM PROCESS 
See DESULFURIZATION 
GRAVIMELT PROCESS 


Gravimelt Coal Refinery Project in Northern Bohemia, 19:29621 
(RA;US) 





GRAVITATIONAL FIELDS 

Gravitational field of the isolated mass in Yordan-Brans-Dicke 

theory, 19:31465 (R;XJ;in Russian) 
GRAYWACKE 

Determining water content and distribution in reservoir 
graywacke from the northeast Geysers with x-ray computed 
tomography, 19:29581 (R;US) 

GREAT BRITAIN 

See UNITED KINGDOM 
GREAT LAKES REGION 

See USA 
GREAT PLAINS 

See USA 
GREEK RESEARCH REACTOR 

See DEMOCRITUS REACTOR 
GREELEY EVENT 

See UNDERGROUND EXPLOSIONS 
GREEN OIL 

See SHALE OIL FRACTIONS 
GREENHOUSE EFFECT 

Modeling the response of the California Current system to global 
greenhouse warming: Final report to the National Institute for 
Global Environmental Change (August 1993), 19:30857 (R;US) 

Progress report on terrestrial model development (TERRA and 
HABITAT): Research in support of the CERES earth system 
modeling project, 19:30903 (R;US) 

GREENHOUSE GASES 

Changes in the flux of carbon between plants and soil microor- 
ganisms at elevated CO2: Physiological processes with 
ecosystem-level implications: Progress report, 19:30858 
(R;US) 

Integrated science model for assessment of climate change: 
Revision 1, 19:31986 (R;US) 

Second-generation model, 19:30896 (RA;US) 

Uncertainty and global climate change research, 19:30883 
(R;US) 

GRILLO PROCESS 

See DESULFURIZATION 
GROM DEVICES 

See PINCH DEVICES 
GROSS-NEVEU MODEL 

See LAGRANGIAN FIELD THEORY 
GROUND MOTION 

A new method for the realistic estimation of seismic ground mo- 
tion in megacities: The case of Rome, 19:30968 (R;XA) 

A study of ground behavior in longwall mining through field in- 
strumentation, 19:29080 (RA;US) 

Development of a photogrammetry technique for large-area de- 
formation monitoring in coal mining areas, 19:29073 (1;DE;in 
German) 

Seismic Hazard Characterization at the DOE Savannah River 
Site (SRS): Status report, 19:30996 (R;US) 

GROUND SUBSIDENCE 

Numerical modeling of ground subsidence due to mining, 

19:29081 (RA;US) 
GROUND WATER 
Chemical Analysis 

Quarterly report of RCRA groundwater monitoring data for period 

January 1, 1994 through March 31, 1994, 19:29415 (R;US) 
Colloids 

Colloids or artefacts? A TVO/SKB cooperation project in Olkilu- 
oto, Finland, 19:30467 (R;SE) 

Concentrations and compositions of colloidal particles in 
groundwater near the ICPP, Idaho National Laboratory, 
Idaho, 19:30926 (RA;US) 

Contamination 

A mise-a’-la-masse method for landfill contaminant plume eval- 
uation, 19:30921 (RA;US) 

Enhanced endogenous biological attenuation of aromatic hydro- 
carbons in groundwater: A case study (preliminary results), 

19:31215 (RA;US) 

Environmental geophysics: Locating and evaluating subsurface 
geology, geologic hazards, groundwater contamination, etc., 
19:30933 (RA;US) 


GROUND WATER 
Remedial Action 


Estimating an appropriate sampling frequency for monitoring 
ground water well contamination, 19:29426 (R;US) 

Evaluation of ground water nutrient loading to Priest Lake, Bon- 
ner County, Idaho, 19:30943 (RA;US) 

Groundwater surveillance plan for the Oak Ridge Reservation, 
19:29417 (R;US) 

Hydrogeology of the Pocatello aquifer: Implications for wellhead 
protection strategies, 19:30916 (RA;US) 

Impact of leachable sulfate on the quality of groundwater in the 
Pocatello aquifer, 19:30917 (RA;US) 

Data Acquisition 

Work plan for ground water elevation data recorder installation 

at Riverton, Wyoming, 19:29413 (R;US) 
Flow Models 

Laboratory study of water flow through multiple fractures, 
19:31255 (RA;US) 

West Siberian basin hydrogeology - regional framework for con- 
taminant migration from injected wastes, 19:29354 (R;US) 

Fluid Flow 

Design charts for groundwater flow into mined panels, 19:31259 
(RA;US) 

In situ flow testing of a cement borehole seal in welded tuff, 
19:29309 (RA;US) 

Selecting features from spatial data for use in stochastic simula- 
tion, 19:29360 (R;US) 

Hydrodynamics 

West Siberian basin hydrogeology - regional framework for con- 

taminant migration from injected wastes, 19:29354 (R;US) 
Microorganisms 

The DOE subsurface microbial culture collection at Florida State 
University: Interim technical report, 15 August 1993-15 
March 1994, 19:31065 (R;US) 

Monitoring 

A combined Shewhart-CUSUM procedure with application to 
groundwater monitoring, 19:29427 (R;US) 

Quarterly report of RCRA groundwater monitoring data for period 
January 1, 1994 through March 31, 1994, 19:29415 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program - 
fourth quarter 1993, 19:29418 (R;US) 

UMTRA project water sampling and analysis plan, Grand Junc- 
tion, Colorado, 19:29409 (R;US) 

UMTRA project water sampling and analysis plan, Old and New 
Rifle, Colorado, 19:29411 (R;US) 

Pollution 

Field measurements of soil air permeability at the Chemical 

Waste Landfill, 19:30992 (R;US) 
Pollution Sources 

Tracing the sources contaminated groundwater by boron iso- 

tope composition, 19:31072 (IA;IL) 
Quantitative Chemical Analysis 

Remedial Action Plan and Site Design for Stabilization of the 
Inactive Uranium Mill Tailings Site, Maybell, Colorado: Ap- 
pendixes to Attachment 3: Appendix A, Hydrological services 
calculations: Appendix B, Ground water quality by location, 
Finai report, 19:29430 (R;US) 

Radionuclide Migration 

Land containment system: Horizontal grout barrier: A method 
for in situ waste management, 19:29329 (R;US) 

Mapping of a reactor coolant effluent ground disposal test using 
an infrared imaging system and ground water potential and 
temperature measurements, 19:29922 (R;US) 

On integrating modeling software for application to total-system 
performance assessment, 19:31985 (R;US) 

Sample application of sensitivity/uncertainty analysis techniques 
to a groundwater transport problem: National Low-Level 
Waste Management Program, 19:29414 (R;US) 

Second performance assessment iteration of the Greater Con- 
finement Disposal facility at the Nevada Test Site, 19:30991 
(R;US) 

Remedial Action 

Laboratory and field evaluation of the gas treatment approach 
for insitu remediation of chromate-contaminated soils, 
19:30998 (R;US) 
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GROUND WATER 
Remedial Action 


Pilot-scale studies of soil vapor extraction and bioventing for re- 
mediation of a gasoline spill at Cameron Station, Alexandria, 
Virginia, 19:30909 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the 
Inactive Uranium Mill Tailings Site, Maybell, Colorado: Ap- 
pendixes to Attachment 3: Appendix A, Hydrological services 
calculations: Appendix B, Ground water quality by location, 
Final report, 19:29430 (R;US) 

Remedial action plan and site design for stabilization of the In- 
active Uranium Mill Tailings Site, Maybell, Colorado: Final 
report, Appendixes to attachment 3, 19:29407 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive Uranium Mill Tailing site Maybell, Colorado: Attach- 
ment 3, ground water hydrology report, Attachment 4, water 
resources protection strategy. Final report, 19:29406 (R;US) 

Resource Assessment 

Evaluation of the ground water resources within the Lewiston 
basin, 19:30942 (RA;US) 

Groundwater development in granitic terrain Bogus Basin Ski 
Resort Boise, Idaho, 19:30919 (RA;US) 

interpretation of shallow seismic refraction data using raytracing 
inversion: A simple example from a groundwater resource 
study in Pocatello, Idaho, 19:30918 (RA;US) 

Sampling 

Estimating an appropriate sampling frequency for monitoring 
ground water well contamination, 19:29426 (R;US) 

Straddie packer system design and operation for vertical char- 
acterization of open bore holes, 19:30930 (RA;US) 

Water Chemistry 

Straddie packer system design and operation for vertical char- 

acterization of open bore holes, 19:30930 (RA;US) 
Water Pollution Control 

Impact of leachable sulfate on the quality of groundwater in the 

Pocatello aquifer, 19:30917 (RA;US) 
Water Quality 

A combined Shewhart-CUSUM procedure with application to 
groundwater monitoring, 19:29427 (R;US) 

Proposing an alternative linear a successful example, 19:30527 
(RA;US) 

Remedial Action Plan and Site Design for Stabilization of the 
Inactive Uranium Mill Tailings Site, Maybell, Colorado: Ap- 
pendixes to Attachment 3: Appendix A, Hydrological services 
calculations: Appendix B, Ground water quality by location, 
Final report, 19:29430 (R;US) 

UMTRA project water sampling and analysis plan, Grand Junc- 
tion, Colorado, 19:29409 (R;US) 

UMTRA project water sampling and analysis plan, Old and New 
Rifle, Colorado, 19:29411 (R;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUNDWATER RECHARGE 
See RECHARGE 
GROUP THEORY 

On certain N-sheeted coverings of curves and symmetric nu- 
merical semigroups which cannot be realized as Weierstrass 
semigroups, 19:31456 (R;XA) 

GROUTING 
Feasibility of permeation grouting for constructing subsurface 
barriers, 19:29358 (R;US) 

GROWTH (CRYSTAL) 

See CRYSTAL GROWTH 
GROWTH (ECONOMIC) 

See ECONOMIC DEVELOPMENT 
GROWTH (GRAIN) 

See GRAIN GROWTH 
GRR REACTOR 

See DEMOCRITUS REACTOR 
GUIDE TUBES 

Powder metallurgy development at SRL, 19:29887 (RA;US) 
GUNS 

Smart gun technologies: One method of eliminating unautho- 
rized firearm use, 19:31220 (R;US) 

GYROTRONS 
See MICROWAVE AMPLIFIERS 
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H 


H CODES 

HFIT30: Thomson Scattering Lineshape Fitting for Plasma Di- 

agnostics, 19:31948 (CM;US) 
H-MODE PLASMA CONFINEMENT 

Helium exhaust studies in the DIll-D tokamak, 19:31867 (R;US) 

Power balance in DIll-D during single-null ELMing H-mode plas- 
mas, 19:31742 (R;US) 

HADRONS 

See also BARYONS 

A Green's function method for hadrons in nuclei, 19:31516 (R;JP) 

Investigation of the gross structure of spectra and mass distribu- 
tions of hadronic resonances, 19:31536 (R;XJ) 

HAFNIUM ALLOYS 

Perturbed angular correlation study of phase transitions in Zr-Hf, 

19:30264 (1;AR;ln Spanish) 
HAFNIUM OXIDES 

Fabrication and testing of 
19:30335 (RA;US) 

Influence of defect shape on laser-induced damage in multilayer 
coatings, 19:30817 (R;US) 

HAINES PROCESS 
See DESULFURIZATION 
HAIR 

Analytical quality assessment and interpretation of the trace ele- 
ment data obtained in the frame of the IAEA Co-ordinated 
Research Programme on the significance of hair mineral anal- 
ysis as a means for assessing internal body burdens of 
environmental pollutants, 19:30441 (RA;XA) 

Correlation among multi-elemental concentrations in liver, kid- 
ney and hair of humans, 19:30438 (RA;XA) 

Deposition of heavy metals in rat hair and organs using radio- 
tracers, 19:30439 (RA;XA) 

Hair as an indicator of the body burden of metals in relation to 
age, 19:30437 (RA;XA) 

On the use of hair analysis to assess the influence of exposure 
to some toxic elements, 19:30440 (RA;XA) 

Relationship between trace element content in human organs 
and hair, 19:30435 (RA;XA) 

Study of relationships between micro element contents of hu- 
man hair and other tissues in connection with environmental 
contamination and some diseases, 19:30432 (RA;XA) 

Study on correlation of trace elements in human hair and inter- 
nal organs by nuclear methods, 19:30433 (RA;XA) 

The significance of hair mineral analysis as a means for assessing 
internal body burdens of environmental pollutants: Report on 
an IAEA co-ordinated research programme, 19:30431 (R;XA) 

The significance of mineral pollutants in hair for the assessment 
of the body burden and the concentration in the critical organs 
in laboratory animals, 19:30436 (RA;XA) 

HALFBEAK EVENT 

See UNDERGROUND EXPLOSIONS 
HAM 

See MEAT 
HAMILTON OPERATORS 

See HAMILTONIANS 
HAMILTONIANS 

Effectively semi-relativistic Hamiltonians of nonrelativistic form, 

19:31451 (R;AT) 

HANDBOOKS 

See MANUALS 
HANDCAR EVENT 

See UNDERGROUND EXPLOSIONS 
HANDICAPPED PEOPLE 

Diversity employment and recruitment sources, 19:31923 (R;US) 
HANDLEY EVENT 

See UNDERGROUND EXPLOSIONS 
HANDLING (DATA) 

See DATA PROCESSING 
HANDLING (WASTES) 

See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 

See HAPO 


corrosion-resistant coatings, 





HANFORD PRODUCTION REACTORS 
Dissolver operation and metal transfer, 19:29193 (R;US) 
Control Elements 
PCCF flow analysis — DR Reactor, 19:29899 (R;US) 
Environmental Effects 

Columbia River temperatures, 19:31002 (R;US) 

Generalized river model tests with heated effluent at Bonneville 
Hydraulics Laboratory, 19:31016 (R;US) 

Mew Washington State water quality standards, 19:31001 (R;US) 

Fuel Elements 

Critique - NPR fuel, 19:29959 (R;US) 

Design of supplement B to PT-IP-262-A-11-FP, evaluation of 
projection fuel elements for use in ribbed process tubes, 
19:29956 (R;US) 

Variable goal exposure plans for production type fuel elements, 
19:29957 (R;US) 

Fuel Rods 

Hanford Engineer Works technical progress letter number 152: 
May 25 through May 31, 1947, 19:29953 (R;US) 

Production test IP-2-A: Enriched uranium conversion ratio and 
stability test, 19:29955 (R;US) 

Technical Department report on production test No. 313-78-M: 
Study for evaluation of slug dimensions, 19:30011 (R;US) 

Historical Aspects 

Hanford Engineer Works technical progress letter number 152: 

May 25 through May 31, 1947, 19:29953 (R;US) 
Moderators 

Hanford Engineer Works technical progress letter number 152: 

May 25 through May 31, 1947, 19:29953 (R;US) 
Radioactive Effluents 
Development test authorization IP-154-AL sulfuric acid study, 
19:29930 (R;US) 
Reactivity 
Transient calculation techniques, 19:29961 (R;US) 
Reactivity Coefficients 

Hanford Engineer Works technical progress letter number 152: 

May 25 through May 31, 1947, 19:29953 (R;US) 
Reactor Cooling Systems 
Inhibition of carbon steel corrosion in filtered Columbia River 
water, 19:29947 (R;US) 
Reactor Decommissioning 
100-B area technical baseline report, 19:30999 (R;US) 
Reactor Operation 

Explosives-TNX Technical Division, Hanford weekly report for 
period ending August 29, 1944, 19:30013 (R;US) 

Explosives: TNX Hanford Technical Division weekly report for 
period ending October 10, 1944, 19:30014 (R;US) 

Technical Division weekly report for period ending May 8, 1943, 
19:30012 (R;US) 

Thermal Effiuents 

Columbia River Thermal Effects Study: Quarterly progress re- 
port, January—March 1969, 19:31003 (R;US) 

Columbia River model study transient flow conditions, 19:29921 
(R;US) 

impact of proposed Washington State water quality standards 
on Hanford, 19:29920 (R;US) 

Transients 
Transient calculation techniques, 19:29961 (R;US) 
HANFORD RESERVATION 
Air Pollution 

Hanford Site radionuclide national emission standards for haz- 
ardous air pollutants unregistered stack (power exhaust) 
source assessment, 19:29424 (R;US) 

Chemical Effiuents 

1993 Toxic Chemical Release Inventory: Emergency Planning 
and Community Right-To-Know Act of 1986, Section 313, 
19:29482 (R;US) 

Decommissioning 

Strategic plan for Hanford Site Environmental Restoration Infor- 

mation Management, 19:29440 (R;US) 
Decontamination 

100-B area technical baseline report, 19:30999 (R;US) 

Strategic plan for Hanford Site Environmental Restoration Infor- 
mation Management, 19:29440 (R;US) 


HANFORD RESERVATION 
Radioactive Waste Facilities 


Emergency Plans 
1993 Toxic Chemical Release Inventory: Emergency Planning 
and Community Right-To-Know Act of 1986, Section 313, 
19:29482 (R;US) 
Environmental Quality 


Ecological risks of DOE’s programmatic environmental restora- 
tion alternatives, 19:29450 (R;US) 


Fission Product Release 
Radiation doses from Hanford site releases to the atmosphere, 
19:31210 (R;US) 
Fuel Reprocessing Plants 
Preliminary study of the removal and recovery of plutonium from 
Recuplex process waste, 19:29201 (R;US) 


Ground Water 


Quarterly report of RCRA groundwater monitoring data for period 
January 1, 1994 through March 31, 1994, 19:29415 (R;US) 


Historical Aspects 

300 Area, February 12 through February 18, 19:29890 (R;US) 

Development and evaluation of spire pulse for AlSi lead-dip can- 
ning, 19:29892 (R;US) 

Graphite contaminant tests for DR&H piles (C-206A, HW24, C- 
165A, HW24), 19:29954 (R;US) 

Interim report IV, production test !P-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29964 (R;US) 

Interim report V, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29965 (R;US) 

Interim report VII, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29966 (R;US) 

Production test IP-455-A comparison of N reactor inner fuel tubes 
with different pre-irradiation warp conditions, 19:29960 (R;US) 

Revised code words, 19:30078 (R;US) 


Laboratory Buildings 
Environmental assessment for the resiting, construction, and 
operation of the Environmental and Molecular Sciences Labo- 
ratory at the Hanford Site, Richland, Washington, 19:30911 
(R;US) 
Local Fallout 
Radiation doses from Hanford site releases to the atmosphere, 
19:31210 (R;US) 


Nonradioactive Waste Management 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 3, 19:29322 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 1, 19:29320 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 2, 19:29321 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2A, 
19:29323 (R;US) 

Operation 
200 Area monthly report No. 4, April 1966, 19:29195 (R;US) 
200 Area monthly report, August 1966, 19:29196 (R;US) 
Pollution Abatement 

Hanford Site Pollution Prevention Plan Progress report, 1993, 

19:29326 (R;US) 
Program Management 

Richland Operations Office technology summary, 19:29432 
(R;US) 

Radioactive Waste Facilities 

Combustion and fuel loading characteristics of Hanford Site 
transuranic solid waste, 19:29386 (R;US) 

Restart oversight assessment of Hanford 242-A evaporator: 
Summary report, 19:29293 (R;US) 

Restart oversight assessment of Hanford 242-A evaporator: 
Technical report, 19:29292 (R;US) 
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HANFORD RESERVATION 
Radioactive Waste Management 


Radioactive Waste Management 

Challenges and methodology for safety analysis of a high-level 
waste tank with large periodic releases of flammable gas, 
19:29332 (R;US) 

Combustion and fuel loading characteristics of Hanford Site 
transuranic solid waste, 19:29386 (R;US) 

Detecting leaks from the Hanford single shell tanks using electri- 
cal resistance tomography, 19:29374 (R;US) 

Interface control document between PUREX/UO, Plant Transi- 
tion and Solid Waste Disposal Division, 19:29389 (R;US) 

Qualitative risk assessment of subsurface barriers in applica- 
tions supporting retrieval of SST waste, 19:29390 (R;US) 

Radioactive Waste Processing 

Testing of a Peroxidation Systems, Inc. perox-pure SSB-30, 

19:29378 (R;US) 
Radioactive Waste Storage 

Assessment of the potential for ammonium nitrate formation and 
reaction in Tank 241-SY-101, 19:29351 (R;US) 

Rheological characterization of nuclear waste using falling-ball 
rheometry, 19:29331 (R;US) 

Remedial Action 

100-B area technical baseline report, 19:30999 (R;US) 

118-B-1 excavation treatability test plan, 19:29325 (R;US) 

Environmental restoration and remediation technical data man- 
agement plan, 19:29439 (R;US) 

Improving revegetation success: Evaluation of several soil treat- 
ments, 19:29457 (R;US) 

RCRA facility investigation/corrective measures study work plan 
for the 200-UP-2 Operable Unit, Hanford Site, Richland, 
Washington, 19:29438 (R;US) 

Site Characterization 

Climatological data summary 1993 with historical data, 

19:30898 (R;US) 
Storage Facilities 

101-SY waste sample speed of sound/rheology testing for sonic 

probe program, 19:29459 (R;US) 
Waste Disposal 

State Waste Discharge Permit application, 183-N Backwash 

Discharge Pond, 19:29324 (R;US) 
Waste Management 

1994 conceptual model of the carbon tetrachloride contamina- 
tion in the 200 West Area at the Hanford Site, 19:29380 (R;US) 

Hanford gas dispersion analysis, 19:29333 (R;US) 

Safe interim storage of Hanford tank wastes, draft environmen- 
tal impact statement, Hanford Site, Richland, Washington, 
19:29294 (R;US) 

State waste discharge permit application: 400 Area secondary 
cooling water, 19:29416 (R;US) 

The development of surface barriers at the Hanford Site, 
19:29379 (R;US) 

Waste tank safety program annual status report for FY 1993, 
Task 5: Toxicology and epidemiology, 19:29349 (R;US) 

Waste Processing 

Treatment of mercury wastes in waste receiving and processing 

(WRAP) module 2A, 19:29382 (R;US) 
Waste Storage 

Task E container corrosion studies: Annual report: Revision 1, 

19:29377 (R;US) 
HAPO 

A study of Columbia River surveillance by closed circuit televi- 

sion, 19:30023 (R;US) 
HARBORS 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: How to establish an ocean 
transportation system, 19:29082 (I;JP;in Japanese) 

HARMONIC OSCILLATOR MODELS 
Elliptic deformed Newton mechanics in the three-dimensional 
phase space, 19:31285 (R;XJ;In Russian) 
HASTELLOY C-276 
See HASTELLOYS 
HASTELLOY C-4 
See HASTELLOYS 
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HASTELLOYS 

The material corrosion under supercritical and high temperature 

steam conditions (short literature survey), 19:30269 (R;DE) 
HAWAII 

A survey of endangered waterbirds on Maui and Oahu and 
assessment of potential impacts to waterbirds from the pro- 
posed Hawaii Geothermal Project transmission corridor: Final 
report, 19:29585 (R;US) 

Hawaii Geothermal Project annotated bibliography: Biological 
resources of the geothermal subzones, the transmission corri- 
dors and the Puna District, Island of Hawai'i, 19:29584 (R;US) 

Surveys of distribution and abundance of the Hawaiian hawk 
within the vicinity of proposed geothermal project subzones in 
the District of Puna, Hawaii: Final report, 19:29586 (R;US) 

Surveys of the distribution of seabirds found in the vicinity of 
proposed geothermal project subzones in the District of Puna, 
Hawaii: Final report, 19:29583 (R;US) 

Surveys on the distribution and abundance of the Hawaiian 
hoary bat (Lasiurus cinereus semotus) in the vicinity of pro- 
posed geothermal project subzones in the District of Puna, 
Hawaii: Final report, 19:29582 (R;US) 

HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Biodegradation 

Pore-level flow, transport, agglomeration, and reaction kinetics 

of microorganisms, 19:31212 (RA;US) 
Combustion 

Plasma afterburner for treatment of effluents from solid-waste 

processing, 19:29363 (RA;US) 
Containment 

Concrete as secondary containment for interior wall embedded 

waste lines, 19:29269 (RA;US) 
Ecological Concentration 

Estimating an appropriate sampling frequency for monitoring 
ground water well contamination, 19:29426 (R;US) 

Expert geographical information system for assessing haz- 
ardous materials in aquatic environments, 19:30914 (RA;US) 

Environmental Impacts 

Safe interim storage of Hanford tank wastes, draft environmen- 
tal impact statement, Hanford Site, Richland, Washington, 
19:29294 (R;US) 

Environmental Transport 

Pore-level flow, transport, agglomeration, and reaction kinetics 

of microorganisms, 19:31212 (RA;US) 
Land Pollution Control 

Selected remedy at the Queen City Farms superfund site: A risk 

management approach, 19:30938 (RA;US) 
Land Transport 

Pertormance-oriented packaging: A guide to identifying, procur- 
ing, and using: Procurement and use of packaging using 
HM-181 regulations, 19:30060 (R;US) 

Mitigation 

Hanford Site Pollution Prevention Plan Progress report, 1993, 

19:29326 (R;US) 
Packaging 

Packaging- and transportation-related occurrence reports: 
Aprit+-June 1994, 19:29451 (R;US) 

Pertormance-oriented packaging: A guide to identifying, procur- 
ing, and using: Procurement and use of packaging using 
HM-181 regulations, 19:30060 (R;US) 

Radioactive Waste Management 
Mixed Waste Working Group report, 19:29319 (R;US) 
Radioactive Waste Processing 

Reactive additive stabilization process for hazardous and mixed 

waste vitrification, 19:29262 (RA;US) 
Remedial Action 

Expert geographical information system for assessing haz- 

ardous materials in aquatic environments, 19:30914 (RA;US) 
Risk Assessment 

Advanced Manufacturing Processes Laboratory Building 878 
hazards assessment document, 19:29456 (R;US) 

Ecological risks of DOE’s programmatic environmental restora- 
tion alternatives, 19:29450 (R;US) 





Road Transport 

Module 13: Bulk Packaging Shipments by Highway, 19:29208 

(R;US) 
Safety 

Chemical Safety Vulnerability Working Group Report: Volume 1, 

19:31920 (R;US) 
Transport 
Packaging- and transportation-related occurrence reports: 
Aprit-June 1994, 19:29451 (R;US) 
Underground Disposal 
118-B-1 excavation treatability test plan, 19:29325 (R;US) 
Vitrification 

Reactive additive stabilization process for hazardous and mixed 

waste vitrification, 19:29262 (RA;US) 
Waste Disposal 

Unsteady-state VOC transport in vented waste drums, 19:29267 
(RA;US) 

Waste Management 

Office of Technology Development FY 1993 program summary: 
Office of Research and Development, Office of Demonstra- 
tion, Testing and Evaluation: Revision 1, 19:29431 (R;US) 

Process waste assessment for the Radiography Laboratory, 
19:29361 (R;US) 

RCRA facility investigation/corrective measures study work plan 
for the 200-UP-2 Operable Unit, Hanford Site, Richland, 
Washington, 19:29438 (R;US) 

Waste Processing 

Plasma afterburner for treatment of effluents from solid-waste 

processing, 19:29363 (RA;US) 
Waste Storage 

Proposed plan for the Tank 105-C Hazardous Waste Manage- 

ment Facility: Revision 1, 19:29460 (R;US) 
Water Pollution Control 
Selected remedy at the Queen City Farms superfund site: A risk 
management approach, 19:30938 (RA;US) 

HAZEN PROCESS 

See DESULFURIZATION 
HD 8077 

See NICKEL BASE ALLOYS 
HDO 

See HEAVY WATER 
HEALTH HAZARDS 

See also RADIATION HAZARDS 

Uranium hexafluoride public risk, 19:31209 (R;US) 
HEALTH PHYSICS 

See RADIATION PROTECTION 
HEAT DISTRIBUTION SYSTEMS 

Directly buried district heating pipes - a study of temperature 
variations during 1990 and 1991, and their influence on the 
expected life time of the pipe, 19:30175 (R;SE;In Swedish) 

Evaluation of performance and improvement of consumer sub- 
stations dimensioned for <50 kW, 19:30186 (R;SE;In Swedish) 

HEAT EXCHANGERS 

See also RADIATORS 

Preliminary SP-100/Stirling heat exchanger designs, 19:29837 
(R;US) 

Two-dimensional numerical simulation of a Stirling engine heat 
exchanger, 19:29806 (R;US) 

HEAT FLOW 
See HEAT FLUX 
HEAT FLUX 

See also CRITICAL HEAT FLUX 

Divertor heat and particle control experiments on the DIII-D 
tokamak, 19:31868 (R;US) 

HEAT PIPES 

A study of start-up characteristics of a potassium heat pipe from 
the frozen state, 19:29787 (R;US) 

Analysis of the transient compressible vapor flow in heat pipe, 
19:29780 (R;US) 

Cool-down and frozen start-up behavior of a grooved water heat 
pipe, 19:29783 (R;US) 

Mathematical modeling and analysis of heat pipe start-up from 
the frozen state, 19:29781 (R;US) 


HEAVY ION REACTIONS 


NASA Lewis steady-state heat pipe code users manual, 
19:29823 (R;US) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
GAS HEAT PUMPS 

SKVP - system optimization, 19:30141 (R;SE;In Swedish) 

Sorption/compression heat pump. Development at Studsvik, 
Sweden, 19:30142 (R;SE;In Swedish) 

Sorption/compression heat pump. Parameter studies, 19:30140 
(R;SE;in Swedish) 

HEAT SINKS 

Development of an outage heat sink program at Bruce NGS ’A’, 
19:29733 (IA;CA) 

Microchannel boiling mechanisms leading to burnout, 19:30568 
(RA;US) 

HEAT SOURCES (RADIOISOTOPE) 

See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also CONVECTION 

RADIANT HEAT TRANSFER 

A numerical approach to Stefan problem, 19:31425 (R;CZ) 
HEAT TRANSMISSION 

See HEAT TRANSFER 
HEATED EFFLUENTS 

See THERMAL EFFLUENTS 
HEATERS 

See also AIR HEATERS 

Development of a coal-fired combustion system for industrial 
process heating applications: Quarterly technical progress re- 
port, January—March 1994, 19:29092 (R;US) 

HEAVY ION ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN RHIC 

A comparison of driver concepts for heavy-ion fusion: Revision 
1, 19:31896 (R;US) 

Numerical modeling of a small recirculating induction accelera- 
tor for heavy-ion fusion, 19:31897 (R;US) 

Steering algorithms for a heavy-ion recirculating accelerator, 
19:31855 (RA;US) 

Study of recirculating induction accelerator as drivers for heavy 
ion fusion, 19:31841 (RA;US) 

HEAVY ION EMISSION DECAY 

Fine structure in the cluster decays of the translead nuclei, 
19:31558 (R;XA) 

HEAVY ION FUSION REACTIONS 

Combining a dynamical and statistical approach to the competi- 
tion between fission and particle emission, 19:31606 (IA;CZ) 

Fissility of highly excited Z>85 nuclei, obtained from (HI,xn) re- 
action cross sections, 19:31595 (IA;CZ) 

Hot fusion reaction cross-sections and nuclear _fissility, 
19:31620 (IA;CZ) 

Mass-energy distributions of fission fragments, liquid drop 
model, angular momentum and Businaro-Gallone point, 
19:31611 (IA;CZ) 

Nuclear structure dependence of the sub-barrier fusion en- 
hancement for nuclei in the mass 90 region, 19:31561 (R;US) 

Second international conference on dynamical aspects of nu- 
clear fission. Programme and abstracts, 19:31594 (1;CZ) 

HEAVY ION REACTIONS 

See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
GOLD 197 REACTIONS 
HELIUM 8 REACTIONS 
LITHIUM 11 REACTIONS 
SULFUR 32 REACTIONS 
XENON 129 REACTIONS 

Collective flow and azimuthal correiations in nucleus-nucleus 
collisions at the Bevalac, 19:31642 (R;US) 


ERA Vol. 19, No. 14 659 





HEAVY ION REACTIONS 


Direct photons as a potential probe of the triangle -resonance in 
compressed nuclear matter, 19:31569 (R;DE) 
Dynamics of chiral symmetry breaking in nuclear collisions, 
19:31437 (R;US) 
Dynamics of the chiral transition, 19:31564 (R;US) 
Heavy ion reaction measurements with the EOS TPC (looking 
for central collisions with missing energy), 19:30794 (R;US) 
Nucleus-nucleus polarization potential due to the excitation of 
colleictive vibrational states, 19:31634 (IA;RU) 
Proceedings of the first symposium on simulation of hadronic 
many-body system, 19:31632 (R;JP;ln Japanese, English) 
HEAVY ION SPECTROMETERS 
The kinematic separator VASSILISSA - performance and exper- 
imental results, 19:30776 (R;XJ) 
HEAVY NUCLEI 
See also ASTATINE 213 
GOLD 187 
LEAD 210 
RADIUM 224 
RADIUM 226 
RADIUM 228 
RADON 222 
THALLIUM 208 
Fissility of highly excited Z>85 nuclei, obtained from (HI,xn) re- 
action cross sections, 19:31595 (IA;CZ) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
D2O production by laser-induced selective multiphonon decom- 
position, 19:29494 (iA;CA) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HFBR REACTOR 
K REACTOR 
L REACTOR 
MAPLE TYPE REACTORS 
P REACTOR 
PHWR TYPE REACTORS 
Structural integrity evaluation of high activity moderator system 
evaporator, 19:29948 (R;US) 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HEAVY WATER PLANTS 
Annual report 1993-94, 19:31935 (I;IN) 
HECTORITE 
See MONTMORILLONITE 
HELAC 
See LINEAR ACCELERATORS 
HELICON WAVES 
On helicon wave induced radial plasma transport, 19:31818 
(R;CZ) 
HELIUM 
Helium exhaust studies in the DIll-D tokamak, 19:31867 (R;US) 
Laser studies of the decay chain of metastable antiprotonic he- 
lium atoms, 19:31630 (R;JP) 
HELIUM 3 BEAMS 
Prospects for acceleration of polarized helium 3 at Laboratoire 
National Saturne, 19:30710 (R;FR) 
HELIUM 3 REACTIONS 
Charge exchange reactions in nucleons and nuclei in hadron 
collisions, 19:31635 (IA;RU) 
HELIUM 3 TARGET 
Monte Carlo approaches to the few-nucleon continuum, 
19:31641 (R;US) 
Theories of the eta-meson-nucleus interaction, 19:31640 (R;US) 
HELIUM 8 REACTIONS 
Neutron halo effects in proton elastic scattering, 19:31572 (R;DE) 
HELIUM IONS 
ESTAR, PSTAR, ASTAR. A PC package for calculating stopping 


powers and ranges of electrons, protons and helium ions. 
Version 2, 19:31650 (R;XA) 
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HEMATOPOIESIS 
See BLOOD FORMATION 
HEMOPOIESIS 
See BLOOD FORMATION 
HENS 
See CHICKENS 
HERBS 
Soybean ribulose bisphosphate carboxylase small subunit: 
Mechanisms and determinants of RNA turnover: Annual 
progress report, 19:31026 (R;US) 
HETEROGENEOUS EFFECTS 
Micromechanics of granular materials - numerical simulation of 
the effects of heterogeneities, 19:31229 (RA;US) 
HEXENES 
Hydrogenation of nitriles on a well-characterized nickel surface: 
From surface science studies to liquid phase catalytic activity 
measurements, 19:30488 (R;US) 
HFBR REACTOR 
Flow reversal and thermal limit in a heated rectangular channel, 
19:29944 (R;US) 
HFETR REACTOR 
Optimal refueling study of research and test reactors with LEU 
and HEU fuels, 19:29994 (RA;JP) 
HFIR REACTOR 
Management of HFIR spent fuel, 19:29949 (R;US) 
HIGGS BOSONS 
Higgs decay to bottom quarks at the Tevatron, 19:31494 (R;US) 
Prospects of measuring the parity of Higgs particles, 19:31495 
(R;DE) 
Semi-analytical approach to Higgs production at LEP 2, 
19:31501 (R;DE) 
HIGGS MODEL 
Maximal CP violation in the Higgs sector and its effect on the p 
parameter, 19:31478 (R;AT) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
1990 CERN School of Physics: Proceedings, 19:31435 (1;XC) 
Proceedings of workshop on ‘future in HEP computing’, 
19:31964 (R;JP;In Japanese, English) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH PRESSURE COOLANT INJECTION 
Determination of the allowable operating envelope for the Point 
Lepreau special safety systems, 19:29746 (IA;CA) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See HVDC SYSTEMS 
HIGH-BETA PLASMA 
Equilibrium in a small aspect-ratio tokamak, 19:31798 (IA;BR) 
Fluctuations in high 6p plasmas in DIll-D, 19:31750 (R;US) 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
Cathode characterization system: preliminary results with 
(Ba,Sr,Ca) O coated cathodes, 19:31761 (IA;BR) 
Eigenmodes of a toroidal cavity, 19:31792 (IA;BR) 
HIGH-LEVEL RADIOACTIVE WASTES 
Calculations supporting evaluation of potential environmental 
standards for Yucca Mountain, 19:29327 (R;US) 
Ceramic waste forms for fuel-containing masses at Chernobyl, 
19:29371 (R;US) 
Composition of simulants used in the evaluation of electrochem- 


ical processes for the treatment of high-level wastes, 
19:29400 (R;US) 





Development and application of a deflagration pressure analysis 
code for high level waste processing, 19:29394 (R;US) 

Evaluation of aqueous Na*/Cs* separation by electrodialysis, 
19:29350 (R;US) 

Functions and requirements for a cesium demonstration unit, 
19:29384 (R;US) 

HAZWOPER work plan and site safety and health plan for the 
Alpha characterization project at the solid waste storage area 
4 bathtubbing trench at Oak Ridge National Laboratory, 
19:29343 (R;US) 

High-level waste borosilicate glass a compendium of corrosion 
characteristics: Volume 1, 19:29295 (R;US) 

High-level waste tank remediation technology integration sum- 
mary: Revision 1, 19:29376 (R;US) 

Nuclear waste glass product consistency test (PCT): Version 
7.0: Revision 3, 19:29398 (R;US) 

Rationale for determining spent fuel acquisitions for repository 
testing, 19:29373 (R;US) 

Static internal pressure capacity of Hanford Single-Shell Waste 
Tanks, 19:29391 (R;US) 

The disposal of high level radioactive wastes. Proposed solu- 
tions and uses in Brazil, 19:29330 (1;BR;In Portuguese) 

The relationship between the Resource Conservation and Re- 
covery Act and the storage and disposal of spent nuclear fuel 
and high-level waste, 19:29289 (RA;US) 

Washing and alkaline leaching of Hanford tank sludges: A sta- 
tus report, 19:29353 (R;US) 

What do we mean by a cold repository?, 19:29372 (R;US) 


HIGH-PURITY GE DETECTORS 


Extrapolated HPGe efficiency estimates based on a single cali- 
bration measurement, 19:30470 (R;US) 


HIGH-TC SUPERCONDUCTORS 


Electro-optical highest frequency study of superconductors and 
semiconductors, 19:30319 (R;DE;In German) 

Extremely fine precipitates and flux pinning in melt-processed 
YBa2Cu30,, 19:30311 (R;US) 

HTSC-Josephson step contacts, 19:30318 (R;DE;In German) 

Macroturbulence in superconductors, 19:30309 (R;US) 

Studies by neutron diffraction and uSR of flux lattice orientation, 
pinning, melting and decomposition in high-T, superconduc- 
tors, 19:30313 (R;US) 

Thin film superconductors: Final report, 19:31714 (R;US) 


HIGH-VOLTAGE PULSE GENERATORS 


Construction 

Compact generator with plasma flow opening switch, 19:31334 
(RA;US) 

High-current accelerator “SIRIUS” with electron beam current of 
2KA, electron energy of MeV-range and pulse duration of 50 
MCSEC, 19:31313 (RA;US) 

IGUR-3 - Powerful bremsstrahlung radiation pulse generator, 
19:31315 (RA;US) 

Pulsed power electron accelerators with the forming systems 
based on stepped transmission lines, 19:31322 (RA;US) 

Design 

150 keV intense electron beam accelerator system with high re- 
peated pulse, 19:30609 (RA;US) 

Accelerators with vacuum insulated marx generators, 19:31311 
(RA;US) 

Application of magnetically insulated transmission lines for high 
current, high voltage electron beam accelerators, 19:31320 
(RA;US) 

Compact generator with plasma flow opening switch, 19:31334 
(RA;US) 

Compact pulsed power supplies, 19:30637 (RA;US) 

Development of microsecond generators with plasma current in- 
terrupting switch in |.V. Kurchatov Institute of Atomic Energy. 
Frequency operation of generators, 19:31324 (RA;US) 

HEAVEN-LIGHT,, intense pulsed electron beam accelerator, 
19:31316 (RA;US) 

High current pulsed power generator GIT-16. State of project. 
Experimental results, 19:31308 (RA;US) 

High-current accelerator “SIRIUS” with electron beam current of 
2KA, electron energy of MeV-range and pulse duration of 50 
MCSEC, 19:31313 (RA;US) 


HOSE INSTABILITY 


Inductive energy store (IES) technology for multi-terrawatt gen- 
erators, 19:31307 (RA;US) 

Inductive pulsed power source for plasma radiator, 19:31314 
(RA;US) 

Initial results from the RHEPP module, 19:31305 (RA;US) 

New schemes for high-voltage pulsed generators based on 
stepped transmission lines, 19:31323 (RA;US) 

Progress in technology of the microsecond E-beam generators 
with energy content in the range 100-500 kd, 19:31312 (RA;US) 

Pulsed power electron accelerators with the forming systems 
based on stepped transmission lines, 19:31322 (RA;US) 

Pulsed power inductive energy storage in the microsecond 
range, 19:31309 (RA;US) 

The MAGPIE project: Current status, 19:31733 (RA;US) 

The development of a one microsecond pulse length, repeti- 
tively pulsed, high power modulator and a long-pulse electron 
beam diode for the production of intense microwaves, 
19:30610 (RA;US) 

Operation 

High current pulsed power generator GIT-16. State of project. 
Experimental results, 19:31308 (RA;US) 

IGUR-3 - Powerful bremsstrahlung radiation pulse generator, 
19:31315 (RA;US) 

New half voltage and double pulse operation of the Hermes Ill 
linear induction accelerator, 19:31319 (RA;US) 

Performance 

HEAVEN-LIGHT,, intense pulsed electron beam accelerator, 
19:31316 (RA;US) 

Inductive pulsed power source for plasma radiator, 19:31314 
(RA;US) 

Pulsed power inductive energy storage in the microsecond 
range, 19:31309 (RA;US) 

HIGHLY ENRICHED URANIUM 

High-Uranium-Loaded U30.-Al fuel element development pro- 
gram. Part 1, 19:29883 (RA;US) 

High-Uranium-Loaded U30,-Al fuel element development pro- 
gram. Part 2, 19:29884 (RA;US) 

Introduction, 19:30077 (RA;US) 

Introduction, 19:29888 (RA;US) 

Introduction, 19:30074 (RA;US) 

Introduction, 19:30075 (RA;US) 

Introduction, 19:30073 (RA;US) 

Introduction, 19:30074 (RA;US) 

Introduction, 19:29942 (RA;US) 

Manufacture of LEU silicide and HEU aluminide dispersed fuel 
at Dounreay, 19:29981 (RA;JP) 

The U.S. reduced enrichment research and test reactor 
(RERTR) program, 19:29936 (RA;US) 

U.S. Non-proliferation policy and programs regarding use of high- 
enriched uranium in research reactors, 19:29938 (RA;US) 

Uranium Dioxide Carmel Fuel: An alternative fuel cycle for re- 
search and test reactions, 19:29886 (RA;US) 

HIGHWAYS 

See ROADS 
HIPURE PROCESS 

See DESULFURIZATION 
HISPANIC AMERICANS 

Diversity employment and recruitment sources, 19:31923 (R;US) 
HOELTER PROCESS 

See DESULFURIZATION 
HOFFMAN PROCESS 

See COAL GASIFICATION 
HOLMIUM 165 TARGET 

Exploring multifragmentation with a 42 detector: Xe-induced re- 
actions at E,eam = 60 MeV/nucleon, 19:31643 (R;US) 

HOSE INSTABILITY 

Asymptotic and nonlinear evolution of the electron-hose instabil- 
ity of a REB propagating in the ion-focused regime, 19:31392 
(RA;US) 

Charged particle beam propagation studies at the Naval Re- 
search Laboratory, 19:31295 (RA;US) 

Long pulse electron beam propagation, 19:31400 (RA;US) 
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HOT CELLS 


HOT CELLS 

Investigation of remote sensing scale up for hot cell waste tank ap- 

plications. CPAC optical moisture monitoring, 19:29388 (R;US) 
HOT GAS CLEANUP 

Particle filter testing at the Power Systems Development Facil- 
ity, Wilsonville, Alabama, 19:29012 (R;US) 

The US Department of Energy PFBC perspective, 1994 update, 
19:29087 (R;US) 

HOT LABS 
Selecting a radioanalytical laboratory, 19:29283 (RA;US) 
HOT PLASMA 

Toroidal transport investigation of the injected impurities in hot 

plasma, 19:31795 (IA;BR) 
HOT SPRINGS 

Geothermal assessment of Archuleta County and the Pagosa 

Springs Aquifer, Colorado, 19:29574 (R;US) 
HOT-DRY-ROCK SYSTEMS 

Hydrofrac stress data for the European HDR research project 
tests site Soultz-sous-Forets as a part of the HDR feasibility 
study, 19:29575 (RA;US) 

Study for differential strain curve analysis to estimate stress 
state of the Hijiori hot dry rock field, Japan, 19:29588 (RA;US) 

Studying hydraulic fracturing mechanism by laboratory experi- 
ments with acoustic emission monitoring, 19:29587 (RA;US) 

HOUSEHOLDS 

Energy and urban development: Household energy end-use in 
urban areas in Vietnam, 19:30111 (RA;SE) 

Kitchens, living environment and household energy in Vietnam: 
Report of the Urban Building and Energy Project and the 
Seminar in Lund, 19:30128 (R;SE) 

HOUSES 

Advanced Danish low-energy house, IEA task 13 project sum- 
mary: IEA task 13 "Advanced solar low-energy buildings’, 
19:29568 (1;DK) 

Common basic measurements in the IEA Task 13 houses, 
19:30147 (I;DK) 

Energy losses in detached houses at given criteria for thermal 
comfort. Methodology for evaluation of the influence from dif- 
ferent heating systems, 19:30154 (R;SE;In Swedish) 

Indoor air pollution from the use of wood and coal fuel in the 
dwelling house, 19:30877 (RA;SE) 

Main objectives of the Danish participation plan in IEA Solar 
Task 13: IEA Task 13 "Advanced Solar Low-Energy Build- 
ings”, 19:29560 (1;DK) 

Patterns of impact in the weatherization assistance program: A 
closer look, 19:30150 (R;US) 

HPCI 

See HIGH PRESSURE COOLANT INJECTION 
HTGR PEACH BOTTOM REACTOR 

See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 

See also PEACH BOTTOM-1 REACTOR 

FLAC: Flow Analysis Code, 19:31954 (CM;US) 

FLAC: Flow Analysis Code, 19:31955 (CM;US) 

Interactive simulations of gas-turbine modular HTGR transients 
and heatup accidents, 19:30021 (R;US) 

SORS/NP1: Thermal Release of Radioactivity from MHTGR 
Core During Temp Excursion Accidents, 19:31949 (CM;US) 

HTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
HUBBARD MODEL 

A functional integral approach without slave bosons to the An- 
derson model, 19:31711 (R;XA) 

Electron-phonon interaction in the Hubbard model, 19:31712 
(R;XA) 

Superconducting in the near half-filling Hubbard model, 
19:31710 (R;XA) 

HUFF AND PUFF PROCESS 

See FLUID INJECTION PROCESSES 
HUGENHOLTZ-PINES THEORY 

See HYDROGEN 
HUMAN CELLS 

See ANIMAL CELLS 
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HUMAN CHROMOSOMES 

Monochromosomal hybrids for the analysis of the human 

genome: Final technical report, 19:31031 (R;US) 
HUMAN FACTORS 

Development of a new human factors engineering program for 

new CANDU plant designs, 19:29915 (IA;CA) 
HUMAN POPULATIONS 

See also MINORITY GROUPS 

8. annual report of RADMIL 1992/93, 19:30972 (1;GB) 

Methodology for evaluating the radiological consequences of ra- 
dioactive effluent released in accidents, 19:30964 (RA;XE) 

Radiation doses from Hanford site releases to the atmosphere, 
19:31210 (R;US) 

Report of the Federal Government to the German Bundestag, 
concerning environmental radioactivity and radiation expo- 
sure in the year 1991, 19:31201 (I;DE;in German) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

Complexation of lanthanides and actinides with humic acids. 
Appendix II, 19:30508 (RA;DE) 

Complexation of lanthanides and actinides with humic acids. 
Appendix il: Semestrial report, July 1st - December 31st 
1991, 19:30504 (RA;DE) 

Effects of humic substances on the migration of radionuclides : 
Complexation of actinides with humic substances in natural 
aquatic systems. Appendix IV, 19:30506 (RA;DE) 

Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. Appendix 
V, 19:30502 (RA;DE) 

Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 4. progress 
report: Period covered: January 1993 - June 1993, 19:30990 
(R;DE) 

Humic acid complexation and detection of neptunium studied at 
very low concentrations. Appendix Ill, 19:30503 (RA;DE) 

HUNGARY 
Natural gas and independent power in Central and Eastern Eu- 
rope, 19:30103 (RA;US) 
HUNTERSTON-B REACTOR 
Annual report and accounts 1993-94, 19:31931 (I1;GB) 
HUTCH EVENT 
See UNDERGROUND EXPLOSIONS 
HVAC SYSTEMS 

An annotated bibliography of high-voltage direct-current trans- 
mission and flexible AC transmission (FACTS) devices, 
1991-1993, 19:30045 (R;US) 

HVDC SYSTEMS 

An annotated bibliography of high-voltage direct-current trans- 
mission and flexible AC transmission (FACTS) devices, 
1991-1993, 19:30045 (R;US) 

HYBRID ELECTRIC-POWERED VEHICLES 

Development of low emission medium duty truck for garbage 
collector equipped with HIMR system, 19:30201 (IA;JP;In 
Japanese) 

HYBRID SYSTEMS 

Electric power supply of the village of Jurf El-Daraweesh, Jor- 

dan: Final report Jordan, 19:29558 (1;DE;In German) 
HYDRAULIC FRACTURES 

Estimating the state of stress from subhorizontal hydraulic frac- 
tures at URL, Manitoba, 19:31241 (RA;US) 

On the modelling of near tip processes in hydraulic fractures, 
19:31237 (RA;US) 

HYDRAULIC FRACTURING 

Fracture process zone development during hydraulic fracturing, 
19:31232 (RA;US) 

Hydrofracturing models and their applications, 19:29146 (RA;US) 

HYDRAULIC FRACTURING FLUIDS 

See FRACTURING FLUIDS 

HYDRAULIC RAMS 
See PUMPS 
HYDROCARBONS 
See also ALKENES 
BENZENE 





NAPHTHALENE 

POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 

TOLUENE 

Enhanced endogenous biological attenuation of aromatic hydro- 
carbons in groundwater: A case study (preliminary results), 
19:31215 (RA;US) 

Fullerene-based catalysts for methane activation, 19:29520 
(RA;US) 

Methane coupling by membrane reactor: Quarterly technical 
progress report, December 25, 1993—March 24, 1994, 
19:29530 (R;US) 

Organic/Inorganic interactions of nitrogen in oil fields Geochem- 
istry: Part 1, Geochemistry: Final report, September 15, 
1991—March 15, 1994, 19:29109 (R;US) 

Pathways of primary migration. An investigation of pore net- 
works, joint systems and kerogen networks as pathways of 
hydrocarbon transport, 19:29113 (R;DE;In German) 

Pilot-scale studies of soil vapor extraction and bioventing for re- 
mediation of a gasoline spill at Cameron Station, Alexandria, 
Virginia, 19:30909 (R;US) 

Refractive index change in dissociating shocked benzene, 
19:30468 (R;US) 

HYDROCHLORIC ACID 
Environmental effects on iron aluminide, 19:30282 (RA;US) 
HYDRODYNAMICS 

See also MAGNETOHYDRODYNAMICS 

Gouge initiation in high-velocity rocket sled testing, 19:30536 
(R;US) 

Point based hydrodynamics applied to shallow water equations, 
19:31983 (R;US) 

HYDROELECTRIC POWER 

Renewable Energy Sources Brno '93: Proceedings of the IV. 
special conference with international participation, 19:30116 
(R;CZ;In Czech) 

HYDROELECTRIC POWER PLANTS 

Historical record of data on flood control, 19:31017 (R;US) 

Regression analysis of installed hydropower capacities in Japan 
using logistic curve, 19:29534 (R;JP;In Japanese) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 

Carbon and hydrogen isotope ratios of bacterial methane and its 
formation mechanism, 19:30422 (IA;JP) 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals, 19:29518 (RA;US) 

Investigation of elementary reactions of H and D atoms with 
HCO, H2CO and CH2OH in the gaseous phase with the aid of 
LMR, LIF, and ESR, 19:30483 (R;DE;in German) 

Proceedings of the 1994 DOE/NREL Hydrogen Program Review, 
April 18-21, 1994, Livermore, California, 19:29510 (R;US) 

HYDROGEN 1 MINUS BEAMS 

ESQ focusing for an intense, high-brightness H~ beam: Emit- 
tance growth and its remedy, 19:31370 (RA;US) 

Experimental study of a simple method to chop Penning SPS 
H- beams, 19:30728 (R;US) 

H~- generation using an externally applied prepulse, 19:31359 
(RA;US) 

HYDROGEN 1 TARGET 

Neutron halo effects in proton elastic scattering, 19:31572 (R;DE) 
HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IONS 

See also HYDROGEN IONS 1 MINUS 

On the possibility of obtaining the polarized protons by the method 
of direct optic pumping of a fast atomic beam, 19:31293 (R;RU) 


HYDROGEN IONS 1 MINUS 
Dynamics of collision processes: Progress report, September 1, 
1991—July 31, 1994, 19:31672 (R;US) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN 1 MINUS BEAMS 
HYDROGEN SULFIDES 
Production of elemental sulfur from H2S and CO. derived from 
a coal desulfurization process: Quarterly technical process 
report, April 1, 1994—June 30, 1994, 19:29031 (R;US) 
HYDROGENATION 
Advanced, soluble hydroliquefaction and hydrotreating catalysts: 
Final report, April 2, 1990—August 31, 1993, 19:29015 (R;US) 
HYDROTORTING PROCESS 
Combustion characteristics of hydroretorted Alabama oil shale, 
19:29185 (R;US) 
HYDROXY COMPOUNDS 
See also ALCOHOLS 
PHENOLS 
Electrophoretic behavior and infrared absorption spectra of di- 
hydroxyboryl compounds in aqueous di- and tricarboxylic 
acids, 19:31060 (RA;JP;In Japanese) 
HYDROXY BENZENE 
See PHENOL 
HYDROXYL IONS 
See ANIONS 
HYFLEX PROCESS 
See COAL GASIFICATION 
HYPERCUBE COMPUTERS 
A new communication scheme for the neutron diffusion nodal 
method in a distributed computing environment, 19:31648 
(R;US) 
HYPOCENTERS 
The variation of hypocenter distribution of acoustic emission in 
coal during triaxial compression, 19:29076 (RA;US) 
HYSTERESIS 
Non-linear transformer modeling and simulation, 19:30539 
(R;US) 


IAEA 
IWG-LMNPP activities on nuclear power plant life management, 
19:29635 (RA;XA) 
IAEA SAFEGUARDS 
Taxonomy of potential international safeguards regimes, 
19:30235 (R;US) 
IBR-1 
See IFR REACTOR 
ICE 
Numerical modeling of time-dependent marine icing, anti-icing 
and de-icing, 19:30592 (R;NO) 
ICF DEVICES 
See also ANGARA-5 DEVICE 
Power conditioning for the National ignition Facility, 19:31909 
(R;US) 
Use of the National Ignition Facility for the development of iner- 
tial fusion energy, 19:31912 (R;US) 
ICi PROCESS 
See DESULFURIZATION 
ICR HEATING 
ICRF heating during DT experiments on TFTR: System im- 
provements and results, 19:31826 (R;US) 
Quasilinear ion distribution function during first harmonic ion cy- 
clotron heating, 19:31815 (R;DE) 
The W7-AS data acquisition and automatic antenna matching 
system, 19:31884 (R;DE) 
IDAHO 
Evaluation of ground water nutrient loading to Priest Lake, Bon- 
ner County, Idaho, 19:30943 (RA;US) 
Evaluation of the ground water resources within the Lewiston 
basin, 19:30942 (RA;US) 
Groundwater development in granitic terrain Bogus Basin Ski 
Resort Boise, Idaho, 19:30919 (RA;US) 
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IDAHO 


Inspection of the cost reduction incentive program at the Depart- 

ment of Energy’s Idaho Operations Office, 19:31925 (R;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 

Design of the Idaho National Engineering Laboratory integrated 
field scale pumping and infiltration test, 19:30525 (RA;US) 

Ecological risks of DOE’s programmatic environmental restora- 
tion alternatives, 19:29450 (R;US) 

Hydrologic testing in wells near the Idaho Chemical Processing 
Plant at the Idaho National Engineering Laboratory, 19:30931 
(RA;US) 

Hydrostratigraphy of the Snake River Plain aquifer beneath the 
Radioactive Waste Management Complex at the Idaho Na- 
tional Engineering Laboratory: A preliminary report, 19:29315 
(RA;US) 

idaho Chemical Processing Plant (ICPP) injection well: Opera- 
tions history and hydrochemical inventory of the waste 
stream, 19:30929 (RA;US) 

Vertical variation in groundwater chemistry inferred from fluid 
specific-conductance well logging of the Snake River Plain 
Basalt aquifer, Idaho National Engineering Laboratory, south- 
eastern Idaho, 19:30932 (RA;US) 

IDENTIFICATION SYSTEMS 

Travel to Belgium and Germany for meetings on identification 
systems: Foreign trip report, October 27-November 5, 1993, 
19:30828 (R;US) 

iIFP PROCESS 
See DESULFURIZATION 
IFR REACTOR 

Safeguards operations in the integral fast reactor fuel cycle, 

19:29943 (R;US) 
IGNALINSK-1 REACTOR 

Ignalina RBMK-1500 building capability in retaining radioactive 
releases: Project IBBA, stage 2. Basis for discussion of miti- 
gation measures founded in natural convection priniciples, 
19:29705 (R;SE) 

Parametric study of the Ignalina reactor building capability as 
barrier against accidental releases of radioactivity: Project 
IBBA, stage 1, 19:29706 (R;SE) 

IGNALINSK-2 REACTOR 

Ignalina RBMK-1500 building capability in retaining radioactive 
releases: Project IBBA, stage 2. Basis for discussion of miti- 
gation measures founded in natural convection priniciples, 
19:29705 (R;SE) 

Parametric study of the Ignalina reactor building capability as 
barrier against accidental releases of radioactivity: Project 
IBBA, stage 1, 19:29706 (R;SE) 

IGT DEHYDRODESULFURIZATION PROCESS 
See DESULFURIZATION 
ILLUMINATION SYSTEMS 

See LIGHTING SYSTEMS 
IMAGE CONVERTERS 

Video frame processor, 19:31942 (R;IN) 
IMAGE SCANNERS 

Results of a downhole formation microscanner study in a Juro- 
Triassic-aged sedimentary deposit (Passaic Formation), 
19:30935 (RA;US) 

Stereological sampling of rock masses for engineering pur- 
poses, 19:30937 (RA;US) 

IMIDES 
Structure-properties correlations of polyimides for gaseous per- 
meation, 19:30390 (R;FR;In French) 
IMMUNE SYSTEM DISEASES 
See also LEUKEMIA 
LYMPHOMAS 

Radiation damage and recovery of the immune system, 

19:31153 (RA;XE) 
IMPACT FUSION 

An analysis of cluster-driven inertial confinement fusion, 

19:31860 (RA;US) 
IMPACT SHOCK 


A domain decomposition scheme for Eulerian shock physics 
codes, 19:31975 (R;US) 
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IMPACT TESTS 

Experimental hypervelocity impact effects on simulated plan- 

etesimal materials, 19:31429 (R;US) 
IMPEDANCE 
The resistively matched transition for measuring the coupling 
impedance of RHIC devices, 19:30703 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPINGEMENT 

Study on applying a 3-dimensional diffusing spray in the DI 
diesel engine (NICS-MP). Part 1.: Testing for the location of a 
MIW head attached to piston, 19:30204 (IA;JP;In Japanese) 

Study on applying a three-dimensional diffusing spray in the DI 
diesel engine (NICS-MH). Part 1.: Matching of the spray diffu- 
sion and the piston cavity, 19:30205 (IA;JP;in Japanese) 

IMPROVEMENT RATIO 

See FORMATION DAMAGE 
IMPULSE 

See PULSES 
IN CORE INSTRUMENTS 

New flux detectors for CANDU reactors, 19:29913 (IA;CA) 
IN UTERO IRRADIATION 

See PRENATAL IRRADIATION 
IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 
IN-SERVICE INSPECTION 

Feasibility of developing risk-based rankings of pressure bound- 

ary systems for inservice inspection, 19:29645 (R;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCOLOY 800 

Pitting of Incoloy 800 in presence of Cull, 19:30260 (I;AR;In 

Spanish) 
INCOMPRESSIBLE FLOW 

HYDRA: A flow solver for transient incompressible viscous flow, 

19:30569 (RA;US) 
INCONEL 625 
The material corrosion under supercritical and high temperature 
steam conditions (short literature survey), 19:30269 (R;DE) 
INDIANS (AMERICAN) 
See AMERICAN INDIANS 
INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIRECT DRIVE LASER IMPLOSION 

lon temperature measurement of indirectly-driven implosions 
using a geometry-compensated neutron time-of-flight detec- 
tor, 19:31907 (R;US) 

INDIUM ANTIMONIDES 

Optimization of InAsSb/inGaAs  strained-layer superlattice 
growth by metal-organic chemical vapor deposition for use in 
infrared emitters, 19:30402 (R;US) 

Photoluminescence determination of valence-band symmetry 
and Auger-1 threshold energy in biaxially compressed InAsSb 
layers, 19:30403 (R;US) 

INDIUM ARSENIDES 

Optimization of InAsSb/inGaAs  strained-layer superlattice 
growth by metal-organic chemical vapor deposition for use in 
infrared emitters, 19:30402 (R;US) 

Photoluminescence determination of valence-band symmetry 
and Auger-1 threshold energy in biaxially compressed InAsSb 
layers, 19:30403 (R;US) 

INDIUM PHOSPHIDES 

Polarized photomodulated reflectivity and photoluminescence 

studies of ordered InGaP2 under pressure, 19:30404 (R;US) 
INDIUM SELENIDE SOLAR CELLS 

Non-H2Se, ultra-thin CulnSe. devices: Annual subcontract re- 
port, November 10, 1992—November 9, 1993, 19:29547 (R;US) 

Novel thin-film CulnSe, fabrication: Annual subcontract report, 
1 May 1992-31 October 1993, 19:29550 (R;US) 





Polycrystalline CulnSe2 and CdTe solar cells: Annual subcon- 
tract report, April 15, 1992—April 14, 1993, 19:29548 (R;US) 
INDONESIA 
Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in Indonesia, 19:29103 (I;JP;in Japanese) 
INDOOR AIR CONTAMINATION 
Indoor deposition and relationship between indoor and outdoor 
air concentration, 19:31187 (RA;XE) 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
See also SPENT LIQUORS 
Development of a coal-fired combustion system for industrial 
process heating applications: Quarterly technical progress re- 
port, January—March 1994, 19:29092 (R;US) 
Mixed waste from a steel reprocessing site, 19:29268 (RA;US) 
Results of the radiometric analysis: carried out on mineral sam- 
ples of the company Funestano, 19:30976 (1;BO;In Spanish) 
West Siberian basin hydrogeology - regional framework for con- 
taminant migration from injected wastes, 19:29354 (R;US) 
INDUSTRY 
See also CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
GEOTHERMAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
Monitoring science and technology for competitive advantage, 
19:30070 (R;US) 
INERTIAL CONFINEMENT 
Achieving competitive excellence in nuclear energy: The threat 
of proliferation; the challenge of inertial confinement fusion, 
19:31911 (R;US) 
Characterization of nova plasmas using an x-ray spectrometer 
with temporal and spatial resolution, 19:31908 (R;US) 
Hydrodynamic instabilities in inertial fusion, 19:31888 (R;US) 
Laboratory characterization of Woelter x-ray optics, 19:31905 
(R;US) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INERTIAL SEPARATORS 
Inertial particulate separator for reduction of LES emissions in 
Krakow, 19:29616 (RA;US) 
INFORMATION 
Information Management Strategic Plan: Information: The fuel 
for success, 19:31924 (R;US) 
INFORMATION RETRIEVAL 
The Gentilly 2 perspective on taming the paper tiger, 19:29747 
(IA;CA) 
INFORMATION SYSTEMS 
Generating custom test plans for CASE*Dictionary 5.0, 
19:31996 (R;US) 
INFRARED SPECTROMETERS 
Fabrication and testing of a silicon immersion grating for infrared 
spectroscopy, 19:30469 (R;US) 
INHOMOGENEOUS PLASMA 
Dielectric tensor for an inhomogeneous plasma with a current- 
carrying distribution, 19:31782 (iA;BR) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJECTION WELLS 
Idaho Chemical Processing Plant (ICPP) injection well: Opera- 
tions history and hydrochemical inventory of the waste 
stream, 19:30929 (RA;US) 
INLAND WATERWAYS 
Bioenvironmental and radiological-safety feasibility studies, 
Atlantic-Pacific Interoceanic Canal: Phase 2, Freshwater 
ecology: Final report, 19:30849 (R;US) 


IODINE IODIDES 


INORGANIC ACIDS 
See also BORIC ACID 
HYDROCHLORIC ACID 
Staff exchange with Viatex-Recovery Systems, Inc.: Final 
project report, 19:30173 (R;US) 
INORGANIC PHOSPHORS 
See also CADMIUM SULFIDES 
Light output and radiation damage in a YAIO3:Ce crystal, 
19:30802 (R;US) 
INPUT WELL 
See INJECTION WELLS 
INSECTS 
See also COLEOPTERA 
Effects of temperature increase in insect community, 19:30064 
(IA;JP) 
INSTANTONS 
Instantons and vacuum expectation values in the Schwinger 
model, 19:31469 (R;AT) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 
10x reduction imaging at 13.4nm, 19:30634 (R;US) 
Design and packaging aspects of microwave bandwidth lithium 
niobate modulators, 19:30819 (R;US) 
Microchannel boiling mechanisms leading to burnout, 19:30568 
(RA;US) 
Solid state laser driver for Extreme Ultraviolet Lithography: Re- 
vision 1, 19:30645 (R;US) 
INTERACTIVE DISPLAY DEVICES 
DAVE: A plug and play model for distributed multimedia applica- 
tion development, 19:31981 (R;US) 
DIGLIB: PC-DOS Graphics Subroutine Library, 
(CM;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERFERENCE 
Interference of fluorescence x-rays and coherent excitation of 
core levels, 19:31665 (R;US) 
INTERFEROMETERS 
An intensity interferometer for soft x-rays, 19:30692 (R;US) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL AGREEMENTS 
International greenhouse gas verification - elements and institu- 
tions, 19:30099 (R;DE) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTESTINAL ABSORPTION 
Bioavailability of iron and zinc from human diets: Nutrient deliv- 
ery technology salt fortification in human nutrition, 19:31077 
(RA;XA) 
Isotope aided studies on the bioavailability of iron and zine from 
human diets, 19:31076 (RA;XA) 
Isotope-aided studies of the bioavailability of iron from Myanmar 
diets, 19:31078 (RA;XA) 
INTRUSION DETECTION SYSTEMS 
Low cost Image Transmission System, 19:29478 (R;US) 
Statistical process control testing of electronic security equip- 
ment, 19:29477 (R;US) 
IODINE 
Bioavailability of iron and zinc from human diets: Nutrient deliv- 
ery technology salt fortification in human nutrition, 19:31077 
(RA;XA) 
investigation of the behaviour of radioiodine in aquatic and ter- 
restrial environments under the influence of biogeochemical 
processes, 19:30953 (RA;XE) 
IODINE IODIDES 
See \IODINE 


19:31947 
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IODINE ISOTOPES 


IODINE ISOTOPES 

Investigation of the behaviour of radioiodine in aquatic and ter- 
restrial environments under the influence of biogeochemical 
processes, 19:30953 (RA;XE) 

ION ACOUSTIC WAVES 

The conservation constants of nonlinear potential solutions, 

19:31764 (IA:BR) 
ION BEAM INJECTION 

Design and testing of a de ion injector suitable for accelerator- 

driven transmutation, 19:29339 (R;US) 
ION BEAM TARGETS 

Charge fluctuations, energy straggling, and multiple scattering 
in intense ion beam-target interaction, 19:31858 (RA;US) 

Generation of extreme states in condensed matter by high 
power ion beams, 19:31857 (RA;US) 

Generation of ultra high pressure with light ion beams, 19:31856 
(RA;US) 

Hydrodynamic target experiments with proton beams at KALIF. 
Diagnostics of the ablation pressure by laser Doppler interfer- 
ometry; generation of multi-Mbar pressures by ablative foil 
acceleration and impact, 19:31839 (RA;US) 

Particle driven inertial fusion through cluster ion beam, 
19:31859 (RA;US) 

Progress in lithium beam focusing and beam-target interaction ex- 
periments at Sandia National Laboratories, 19:31836 (RA;US) 

Small-scale targets for heavy-ion driven inertial confinement fu- 
sion experiments, 19:31861 (RA;US) 

ION BEAMS 
See also GOLD 197 BEAMS 
HELIUM 3 BEAMS 
HYDROGEN 1 MINUS BEAMS 
Acceleration 

Microwave generation and charge particle acceleration by high 

current relativistic electron beams, 19:30611 (RA;US) 
Beam Currents 

Theoretical spectroscopic analysis of intense ion beam-plasma 

interaction in the PBFA II gas cell, 19:31410 (RA;US) 
Beam Emittance 

Mechanisms of beam-halo formation in high-intensity linacs, 
19:31292 (R;US) 

Multistage ion accelerator for inertial fusion energy, 19:31840 
(RA;US) 

Beam Neutralization 

Fast magnetic field penetration into an intense neutralized ion 
beam, 19:31368 (RA;US) 

Theoretical spectroscopic analysis of intense ion beam-plasma 
interaction in the PBFA II gas cell, 19:31410 (RA;US) 

Beam Shaping 

Development of MeV ion microbeam technique, 19:30717 

(R;JP;in Japanese) 
Beam Transport 

Ballistic focus light ion beams for an inertial confinement fusion 
reactor, 19:31851 (RA;US) 

Divergence in intense ion beams caused by incomplete charge 
neutralization, 19:31849 (RA;US) 

Fast magnetic field penetration into an intense neutralized ion 
beam, 19:31368 (RA;US) 

Focusing of intense ion beams with a plasma-filled solenoidal 
magnetic lens including self-fields, 19:31853 (RA;US) 

lon beam modeling using ARGUS, 19:31369 (RA;US) 

lon beam transport and focusing experiments, 19:31852 (RA;US) 

lon beam transport in a preionized plasma channel, 19:31854 
(RA;US) 

Spectroscopic studies of intense ion beam propagation in the 
PBFA-Ii gas cell, 19:31850 (RA;US) 

Steering algorithms for a heavy-ion recirculating accelerator, 
19:31855 (RA;US) 

Transport and focusing considerations for light ion ICF systems, 
19:31838 (RA;US) 

Charge Exchange 

Charge exchange studies with Gold ions at the Brookhaven 

Booster and AGS, 19:30699 (R;US) 
Computerized Simulation 
lon beam modeling using ARGUS, 19:31369 (RA;US) 
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Crystal Structure 
Crystalline beam in a storage ring: How long can it last?, 
19:30668 (R;US) 
Diagnostic Techniques 
Spectroscopic studies of intense ion beam propagation in the 
PBFA-II gas cell, 19:31850 (RA;US) 
Energy Losses 
Charge fluctuations, energy straggling, and multiple scattering 
in intense ion beam-target interaction, 19:31858 (RA;US) 
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A new time-resolved energy-flux gauge for pulsed ion beams, 
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19:31292 (R;US) 
Stability 
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Characteristics of the intense ion beams generated with the 
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Formation process of negative ions in a magnetically insulated 
diode, 19:31356 (RA;US) 
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Production of high proton fractions from ECR sources by 
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VUV spectroscopic observations on the SABRE applied-B ion 
diode, 19:31889 (R;US) 
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Characteristics of high power ion diode with real cathode, 
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Focusing 
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diode”, 19:31364 (RA;US) 
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Mass Spectra 
Characteristics of ion beam and anode plasma in “Point Pinch 
Diode”, 19:31363 (RA;US) 
Mathemaiical Modeis 
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and experimental results, 19:31837 (RA;US) 
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Improved flash-board for plasma injection diode, 19:31360 
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Laser formation of lithium plasma ion sources for applied-B ion 
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Magnetically insulated H~ diodes, 19:31357 (RA;US) 
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LiF ion source performance on PBFA Ii, 19:31844 (RA;US) 
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jON-ATOM COLLISIONS 
Correlated charge-changing ion-atom collisions: Progress re- 
port, 16 February 1993-15 April 1994, 19:31670 (R;US) 
ION-ION COLLISIONS 
Model for collisional fast ion diffusion into Tokamak Fusion Test 
Reactor loss cone, 19:31825 (R;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also LIQUID IONIZATION CHAMBERS 
Calculations of ionization efficiency of gas-flow type ionization 
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IONIZING RADIATIONS 
See also GAMMA RADIATION 
X RADIATION 
Hanford Internal Dosimetry Project manual: 
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Late somatic effects of ionizing radiation on the mammalian or- 
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Radiation-induced genetic effects in germ cells of mammals, 
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IRON ALLOYS 
See also IRON BASE ALLOYS 
ALCHEMI of Fe-doped B2-ordered NiAl alloys with different 
doping levels, 19:30246 (R;US) 
Low-aluminum content iron-aluminum alloys, 19:30285 (RA;US) 
Processing and applications of iron aluminides, 19:30241 (R;US) 
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Deformation texture studies in FesAl alloys, 19:30242 (R;US) 
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Wear-resistant coatings, 19:30337 (RA;US) 
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ISOTOPE PRODUCTION 
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chemical processing status 1993, 19:29897 (RA;JP) 
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Chernobyl in Israel, 19:30978 (iA;IL) 
Israel Geological Society, annual meeting 1994, 19:30977 (I;IL) 
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dence for geophysical control, 19:30981 (IA;IL) 
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Act No. 61 of 21 January 1994-Transformation into law, with 
amendments, of Decree-Law No. 496 of 4 December 1996 
laying down urgent provisions on reorganising environmental 
controls and creating the National Environmental Protection 
Agency., 19:32028 (i;IT;In Italian) 
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Development of a pressure swing adsorption process for recov- 
ery of tritium from solid ceramic breeder helium purge gas of 
a fusion reactor, 19:31879 (IA:CA) 

Evaluation of pumping and fueling requirements for the ITER 
EDA, 19:31831 (R;US) 

ITER EDA Newsletter. V. 3, no. 5, 19:31882 (1;XA) 
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J/wb,w' — p*u- and B — J/v,y' cross sections, 19:31508 (R;US) 
Mass and lifetime measurements with exclusive B reconstruc- 
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Production of J/Y in 800 GeV/c p-Si interactions, 19:31510 (R;US) 
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JAPAN 
Japanese suppliers in transition from domestic nuclear reactor 
vendors to international suppliers, 19:30083 (R;US) 
Nuclear power development in Japan, 19:29856 (1;XA) 
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using logistic curve, 19:29534 (R;JP;in Japanese) 
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Japan, 19:29974 (RA;JP) 
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See JRR-4 REACTOR 
JAPANESE ORGANIZATIONS 
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See DESULFURIZATION 
JET DRILLS 
Failure mechanisms under waterjet impact, 19:30588 (RA;US) 
JET ENGINE FUELS 
Advanced thermally stable jet fuels: Technical progress report, 
October 1993—December 1993, 19:29528 (R;US) 
Refining and end use of coal liquids: Quarterly report, January— 
March 1994, 19:29017 (R;US) 
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See JET TOKAMAK 
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spray formation, 19:30213 (IA;JP;in Japanese) 
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flat wall, 19:30214 (IA;JP;In Japanese) 
JINR SYNCHROTRON 
Combined gas-cooled current leads with a low static heat leak 
into a cryostat, 19:30659 (R;XJ;In Russian) 
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See TRAINING 
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See also BOLTED JOINTS 
WELDED JOINTS 
Development of flush rolled joints for Bruce NGS A LSFCR pro- 
gram, 19:29754 (IA;CA) 
Laboratory characterization of rock joints, 19:29342 (R;US) 
JORUM EVENT 
See UNDERGROUND EXPLOSIONS 
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Ohmic heating in a magnet coil by eddy currents, 19:31762 
(IA;BR) 
JRR-4 REACTOR 
Comparison of JRR-4 core neutronic performance between sili- 
cide fuel and TRIGA fuel, 19:30000 (RA;JP) 
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See SEMICONDUCTOR JUNCTIONS 
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Instrument air dew point requirements — 108-P, L, K, 19:29918 

(R;US) 
KAONS 

See also KAONS NEUTRAL 

Non-leptonic radiative kaon decays and the chiral anomaly, 
19:31479 (R;AT) 

KAONS NEUTRAL 

CP violation measurements in neutral kaon system at Fermilab, 
19:31448 (R;US) 

KEK INTERS. STORAGE ACCELERATOR 

See TRISTAN STORAGE RINGS 

KEK SYNCHROTRON 
Optics matching and correction of injection orbit errors at the 
Booster Synchrotron of the KEK PS, 19:30722 (R;JP) 
KERNKRAFTWERK BROKDORF 
See BROKDORF REACTOR 
KERNKRAFTWERK STADE 
See STADE REACTOR 
KEROGEN 

Jointly sponsored research program quarterly technical 

progress report, January—March 1994, 19:29150 (R;US) 
KICKER MAGNETS 

The LEB to MEB transfer kicker system prototype, 19:30707 

(R;US) 
KIDNEYS 

Correlation among mutti-elemental concentrations in liver, kid- 
ney and hair of humans, 19:30438 (RA;XA) 

Final report of work carried out under contract with Los Alamos 
National Laboratory, June 1, 1989-May 31, 1990, 19:31028 
(R;US) 

Uranium hexafluoride public risk, 19:31209 (R;US) 

KINETIC EQUATIONS 
The kinetics of quantum system with time-dependent periodic 
Hamiltonian, 19:31287 (R;XJ;in Russian) 
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See STADE REACTOR 
KLEIN-GORDON EQUATION 

Global properties of orthogonal separating coordinates for the 
Kiein-Gordon equation in 2+1 - dimensional flat space-time, 
19:31291 (R;AT) 

KLYSTRONS 

Gyroklystron research for application to TEV linear colliders, 
19:30712 (RA;US) 

The experimental and theoretical development of a one gigawatt, 
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rent relativistic klystron and modulator, 19:30602 (RA;US) 
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See ELECTRONS 
KOPPERS VACUUM CARBONATE PROCESS 
See DESULFURIZATION 
KUR REACTOR 
Experiences of BNCT using the KUR, 19:31055 (RA;JP) 
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See DESULFURIZATION 
KVB PROCESS 
See DESULFURIZATION 
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L REACTOR 
Instrument air dew point requirements — 108-P, L, K, 19:29918 
(R;US) 
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See SEISMIC SURFACE WAVES 
L-S COUPLING 
Spin-orbit pendulum: oscillations between spin and orbital an- 
gular momentum, 19:31273 (R;DE) 
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See RESEARCH REACTORS 
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See also RADIOPHARMACEUTICALS 

Cu-64-pyruvaldehyde-bis-(N*-methylthiosemicarbazide) or Cu- 
64-PTSM as tracer for brain positron emission tomography, 
19:31049 (1;AR;in Spanish) 

LABORATORY BUILDINGS 

Environmental assessment for the resiting, construction, and 
operation of the Environmental and Molecular Sciences Labo- 
ratory at the Hanford Site, Richland, Washington, 19:30911 
(R;US) 

LABORATORY EQUIPMENT 

See also GLOVEBOXES 

HOT CELLS 
VACUUM PUMPS 
Requirements for the accreditation of a calibration laboratory, 
19:30750 (1;AR;in Spanish) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 

On bosonization of 2d conformal field theories, 19:31439 (R;DE) 

Two- and three-point functions in Liouville theory, 19:31440 
(R;DE) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Is the A-attachment probability in hyperonic fission a chronome- 
ter or a thermometer?, 19:31617 (IA;CZ) 
LAMPF LINAC 
Progress at LAMPF, 1992—1993, 19:31265 (R;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 

Contaminant fluxes through site containment barriers: Perfor- 
mance assessment and illustrative results, 19:30526 (RA;US) 

Implementation of electronic chain-of-custody, analysis 
requests, and data verification at Los Alamos National Labo- 
ratory, 19:30876 (R;US) 

LAND RESOURCES 
Hotspots & other hidden targets: Probability of detection, num- 
ber, frequency and area, 19:30922 (RA;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANL 

Comprehensive Environmental Management Process, 19:29446 
(R;US) 

Source document compilation: Los Alamos _ investigations 
related to the environment, engineering, geology, and hydrol- 
ogy, 1961-1990: Volume 2, 19:30983 (R;US) 

Source document compilation: Los Alamos investigations 
related to the environment, engineering, geology, and hydrol- 
ogy, 1961-1990: Volume 1, 19:30982 (R;US) 

Source document compilation: Los Alamos investigations 
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LANTHANUM 
Novel technologies for SO,/NO, removal from flue gas: Techni- 
cal report, March 1, 1994—May 31, 1994, 19:30480 (R;US) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Cluster studies of LaoCuO,: 
19:30275 (R;US) 

LANTHANUM OXIDES 

Selective methane oxidation over promoted oxide catalysts: 

Quarterly report, March-May 1994, 19:29524 (R;US) 
LASER DOPPLER ANEMOMETERS 

Universal miniaturized signal evaluation for laser doppler 

anemometers, 19:30564 (R;DE;in German) 
LASER FUSION REACTORS 

Laser design basis for the National Ignition Facility, 19:31913 
(R;US) 

National Ignition Facility: Experimental plan, 19:31894 (R;US) 

Neutronics and shielding analysis of the National Ignition Facil- 
ity, 19:31902 (R;US) 

Radiation and EMi effects in the NIF environment, 19:31895 
(R;US) 

Target Area design basis and system performance for the Na- 
tional Ignition Facility, 19:31901 (R;US) 

LASER ISOTOPE SEPARATION 

D2O production by laser-induced selective multiphonon decom- 
position, 19:29494 (IA;CA) 

Inter-amplifier pupil relay systems for a high average power dye 
laser at Lawrence Livermore National Laboratory, 19:29192 
(R;US) 

Monitoring PVD metal vapors using laser absorption spec- 
troscopy, 19:29496 (R;US) 

LASER RADIATION 

Propagation of intense, ultrashort laser pulses through metal va- 
por: Refractive intensity limits and spectral effects, 19:30647 
(R;US) 

LASER TARGETS 

25-ps neutron detector for measuring ICF-target burn history, 
19:31906 (R;US) 

A numerical approach to Stefan problem, 19:31425 (R;CZ) 

Cryogenic targets for inertial confinement fusion, 19:31887 
(R;US) 

Target alignment in the National Ignition Facility, 19:31904 (R;US) 

LASER-PRODUCED PLASMA 

24th Annual Anomalous Absorption Conference: Book of ab- 
stracts, 19:31835 (R;US) 

A comparison of kinetic and multifluid simulations of laser- 
produced colliding plasmas, 19:31915 (R;US) 

Characterization of an expanded-field Schwarzschild objective 
for extreme ultraviolet lithography, 19:30813 (R;US) 

Characterization of nova plasmas using an x-ray spectrometer 
with temporal and spatial resolution, 19:31908 (R;US) 

Fast electrons, filamented laser light, and the fast ignitor, 
19:31827 (R:US) 

Laser plasma productions and laser diagnostics for pulsed ion 
sources, 19:31847 (RA;US) 

The statistical change in energy of a moving charge in laser- 
plasma, 19:31781 (IA;BR) 

Theory of light emission from a magnetized plasma produced by 
two laser fields, 19:31768 (IA;BR) 

LASER-RADIATION HEATING 

Effects of frequency mismatch ona self-consistent arbitrary ampli- 
tude cyclotron resonance laser accelerator, 19:31775 (IA;BR) 

Short-period Wiggler FEL design using a R.F. accelerator as a 
beam energy source, 19:31780 (IA;BR) 

LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

A center of excellence for the medical application of lasers: 
Progress report, 19:31037 (R;US) 

Performance of the NIF prototype beamlet, 19:31899 (R;US) 
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Plasma Electrode Pockels Cells for the Beamlet and NIF lasers, 
19:31898 (R;US) 

TLS! W614 laser characterization, 19:30529 (R;US) 

LATE RADIATION EFFECTS 
See DELAYED RADIATION EFFECTS 
LATEX 

Antioxidant and sensitizer effect on the stability of natural rubber 
latex vulcanized by gamma rays, 19:30495 (I;BR;In Por- 
tuguese) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Distances on a lattice from noncommutative geometry, 
19:31455 (R;XA) 

Towards a dynamical solution of the strong CP problem, 
19:31438 (R;DE) 

LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY 

Guidelines for Waste Accumulation Areas (WAAs) at LBL: Revi- 
sion 1, 19:29341 (R;US) 

Operating and Assurance Program Plan: Revision 4, 19:30067 
(R;US) 

Wildland fire evacuation/relocation plan, 19:31219 (R;US) 

LAWRENCE LIVERMORE LABORATORY 

Input data for the programmatic environmental impact statement 
site 300 High Explosives Fabrication Facility upgrade, 
19:30846 (R;US) 

Mixed Waste Management Facility monthly report, May 1994: 
WBS 1.3.1, 19:29364 (R;US) 

Non-storm water discharges technical report, 19:29368 (R;US) 

LEACHING 

Washing and alkaline leaching of Hanford tank sludges: A sta- 

tus report, 19:29353 (R;US) 
LEAD 

A pilot study of the applicability of polarography to exposure and 
bioremediation problems in aquatic systems, 19:31007 
(RA;US) 

Decontaminating lead bricks and shielding, 19:29226 (RA;US) 

Flowing lead spallation target design for use in an ADTT experi- 
mental facility located at LAMPF, 19:29335 (R;US) 

lron, zinc and selenium status of urban and rural populations in 
Pakistan, their bioavailability in the diet and their dietary inter- 
action, 19:31079 (RA;XA) 

Issues facing the management of radioactively contaminated 
lead within the DOE system, 19:29225 (RA;US) 

Treatability study of aqueous, land disposal restricted mixed 
waste containing mercury and lead, 19:29242 (RA;US) 

LEAD 206 TARGET 

Study of the 2.207 PhS reactions at the Dubna gas-filled re- 

coil separator, 19:31618 (IA;CZ) 
LEAD 207 TARGET 

Study of the 2°%.207 Ph, 54S reactions at the Dubna gas-filled re- 

coil separator, 19:31618 (IA;CZ) 
LEAD 208 TARGET 

Higher-order dynamical effects in Coulomb dissociation, 
19:31570 (R;DE) 

Multifragmentation of spectators in relativistic heavy-ion reac- 
tions, 19:31571 (R;DE) 

Quantum-mechanical direct, pre-equilibrium and equilibrium cal- 
culations up to 200 MeV, 19:31567 (R;NL) 

Study of the °°%.207 Ph+34S reactions at the Dubna gas-filled re- 
coil separator, 19:31618 (IA;CZ) 

The analysis and evaluation by the method of reduction of total 
photoneutron reaction cross sections in the range of giant 
dipole resonance, 19:31629 (R;RU) 

LEAD 210 

Two-dimensional Langevin approach to heavy-ion induced fis- 

sion and light-particle evaporation, 19:31597 (IA;CZ) 
LEAD OXIDES 


Deformation of high-temperature superconductors, 19:30308 
(R;US) 





LEAD TUNGSTATES 
Light output and radiation damage in a lead tungstate crystal, 
19:30801 (R;US) 
LEAD-ACID BATTERIES 
Discharge behaviour of lead-acid batteries with high cycle life, 
19:30056 (R;SE) 
LEAKAGE 
See LEAKS 
LEAKAGE CURRENT 
Elevated temperature annealing of the neutron induced leakage 
current and corresponding defect levels in low and high resis- 
tivity silicon detectors, 19:30754 (R;US) 
LEAKS 
Detecting leaks from the Hanford single shell tanks using electri- 
cal resistance tomography, 19:29374 (R;US) 
Effect of geogrid reinforcement on seepage through earth-fill 
dam cores, 19:30574 (RA;US) 
LEGISLATIVE TEXT 
Ministries of Finance and of Industry and Energy-Order No. 592- 
A/93 of 15 June, 19:32029 (1;PT;In Portuguese) 
LENNARD-JONES POTENTIAL 
A massively parallel algorithm for grand canonical Monte Carlo 
computer simulation with the short-ranged Lennard-Jones po- 
tential, 19:30566 (R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-PROTON INTERACTIONS 
A remark on the Q* evolution of intrinsic charm in the proton, 
19:31528 (R;DE) 
LEPTONIC DECAY 
Relativistic dynamics of spin in strong external fields, 19:31523 
(R;NL) 
LETTUCE 
Transposon tagging of disease resistance genes: Final report, 
May 1, 1988—April 30, 1993, 19:31029 (R;US) 
Transposon tagging of disease resistance genes: Progress re- 
port, May 1, 1988-1992, 19:31030 (R;US) 
LEUKEMIA 
See also MYELOID LEUKEMIA 
Survey on chikdhood leukaemia, 19:31178 (RA;XE) 
LEUKOPOIESIS 
Impairment of the hemo-lymphopoietic cell system and its 
microenvironment by ionizing radiation: Pathogenesis of non- 
stochastic and neoplastic effects and conditions for a long 
term restoration, 19:31150 (RA;XE) 
LEVITATED TRAINS 
New York state high-speed surface transportation study: Final 
report, 19:30160 (R;US) 
LICHENS 
Monitoring of trace element air pollution, 19:30456 (RA;XA) 
Trace element air pollution monitoring studies in Slovenia using 
nuclear analytical techniques, 19:30457 (RA;XA) 
LIDAR 
See OPTICAL RADAR 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGANDS 
Heavy metal immobilization in mineral phases, 19:29314 (RA;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT iONS 
Transport and focusing considerations for light ion ICF systems, 
19:31838 (RA;US) 
LIGHT NUCLEI 
See also BORON 10 
CARBON 11 
CARBON 14 
DEUTERIUM 
OXYGEN 16 
OXYGEN 18 
SODIUM 22 


LINEAR Z PINCH DEVICES 


SODIUM 24 
TRITIUM 
Halo-nuclei studied via relativistic mean-field effective interac- 
tion, 19:31547 (IA;CZ) 
LIGHT SOURCES 
Ultra-violate flash lamp on the noble gas dimers excited by an 
E-beam, 19:30810 (RA;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Developing integrated envelop and lighting systems for com- 
mercial buildings, 19:30145 (R;US) 
LIGHTNING 
Estimation of lightning stroke peak current as a function of peak 
electric field and the normalized amplitude of signal strength: 
Corrections and improvements, 19:30856 (R;US) 
LIGHTNING ARRESTERS 
Overvoltages and application of metal oxide arresters in high- 
voltage and extra- high-voltage networks, 19:29675 (RA;XA) 
LIMESTONE 
Attrition and changes in size distribution of lime sorbents during 
fluidization in a circulating fluidized bed absorber: Double 
quarterly report, January 1—August 31, 1993, 19:29065 (R;US) 
Low temperature SO2 removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, September 
1—December 31, 1992, 19:29064 (R:US) 
Low temperature SO. removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, May 1—July 31, 
1992, 19:29063 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN 200-MEV LINAC 
LAMPF LINAC 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 
Centrifugal space-charge force for bunched beams, 19:30682 
(R;US) 
Design and testing of a de ion injector suitable for accelerator- 
driven transmutation, 19:29339 (R;US) 
ETL linac facility and free-electron lasers, 19:30723 (RA;JP;iIn 
Japanese) 
High frequency CARM driver for RF LINACS: Progess report, 
year 2, 19:30711 (R;US) 
Linear accelerator with radial lines - LIA-30, 19:31299 (RA;US) 
Magnetic pulse compression for femto-second single pulse, 
19:30681 (RA;JP) 
Operational experience on the Brookhaven National Laboratory 
Accelerator Test Facility, 19:30653 (R;US) 
Overview of superconducting RF technology and its application 
to high-current linacs, 19:30688 (R;US) 
Present status of high power CW electron linac in PNC, 
19:30660 (RA;JP;In Japanese) 
Projects for developing free-electron lasers and a positron 
source at ISIR, 19:30724 (RA;JP;iIn Japanese) 
RF system considerations for large high-duty-factor linacs, 
19:30729 (R;US) 
Structural activation calculations due to proton beam loss in the 
APT accelerator design, 19:29337 (R;US) 
LINEAR COLLIDERS 
Application of quasi-optical approach to construct RF power 
supply for TeV linear colliders, 19:30720 (R;XJ) 
LINEAR THETA PINCH DEVICES 
The UNICAMP theta-pinch for spectroscopic study of plasma ra- 
diations, 19:31807 (IA;BR) 
LINEAR Z PINCH DEVICES 
Radiative Z-pinch coupling to an inductive generator, 19:31729 
(RA;US) 
Spectroscopic studies of pulsed-power plasmas, 19:31727 
(RA;US) 
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LINERS 


LINERS 
Aluminized film, seam sealing tests and observations: Final re- 
port, 19:30544 (R;US) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See aiso DIESEL FUELS 
GASOLINE 
JET ENGINE FUELS 

Conversion of light hydrocarbon gases to metal carbides for pro- 

duction of liquid fuels and chemicals, 19:29518 (RA;US) 
LIQUID IONIZATION CHAMBERS 

Usage of shape of signal from liquid ionization chamber for re- 
jection delta electrons and multiple measurement of dE/d x, 
19:30775 (R;XJ) 

LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PHASE METHANATION PROCESS 
See COAL GASIFICATION 
LIQUID SCINTILLATION DETECTORS 
DEMON: Modular Neutron Detector, 19:30757 (RA;FR) 
LIQUID SCINTILLATORS 
LSV waste disposal: A successful commercial mixed waste 
treatment license and permit, 19:29260 (RA;US) 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 

A parallel plate electrochemical reactor model for the destruc- 
tion of nitrate and nitrite in alkaline waste solutions, 19:29395 
(R;US) 

Developing waste separations technologies in the Underground 
Storage Tank - Integrated Demonstration Program, 19:29254 
(RA;US) 

Processing results of 1,800 gallons of mercury and radioactively 
contaminated mixed waste rinse solution, 19:29238 (RA;US) 

Proposed plan for the Tank 105-C Hazardous Waste Manage- 
ment Facility: Revision 1, 19:29460 (R;US) 

Restart oversight assessment of Hanford 242-A evaporator: 
Summary report, 19:29293 (R;US) 

Restart oversight assessment of Hanford 242-A evaporator: 
Technical report, 19:29292 (R;US) 

Ultraviole/hydrogen peroxide process for treating aqueous 
mixed waste, 19:29221 (RA;US) 

LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 11 REACTIONS 

Higher-order dynamical 

19:31570 (R;DE) 
LITHIUM CHLORIDES 

A new family of anion receptors and their effects on ion pair dis- 
sociation and conductivity of lithium salts in non-aqueous 
solutions, 19:30472 (R;US) 

LITHIUM COMPOUNDS 

See also LITHIUM HYDRIDES 

Design and packaging aspects of microwave bandwidth lithium 
niobate modulators, 19:30819 (R;US) 

Fiber optic transceiver for interfacing digital superconducting 
electronics, 19:30408 (RA;US) 

LITHIUM FLUORIDES 
Ultraviolet laser emission properties of Ce*+-doped LiSrAIF., 
19:30640 (R;:US) 
LITHIUM HYDRIDES 
Treating water-reactive wastes, 19:29277 (RA;US) 
LITHIUM IONS 

Dynamics of collision processes: Progress report, September 1, 

1991—July 31, 1994, 19:31672 (R;US) 


effects in Coulomb dissociation, 
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LIVER 
Correlation among multi-elemental concentrations in liver, kid- 
ney and hair of humans, 19:30438 (RA;XA) 
LIXIVIATION 
See LEACHING 
LM DEVICES 
Energy transport in mirror machine LISA at electron cyclotron 
resonance, 19:31778 (IA;BR) 

LOAD (DYNAMIC) 

See DYNAMIC LOADS 
LOADING (REACTOR) 

See REACTOR FUELING 
LOADING MACHINES (REACTOR) 

See REACTOR CHARGING MACHINES 
LOAM 

Characteristics of the aerial regime of an aridisol at the central 
high plateau of Bolivia, 19:30974 (I;BO;In Spanish) 

Determination of the changes of water storage in an aridisol at 
the central Bolivian highlands with the help of nuclear tech- 
niques, 19:30975 (1;BO;In Spanish) 

LOCA 
See LOSS OF COOLANT 
LOCAL BOILING 
See SUBCOOLED BOILING 
LOCAL GOVERNMENT 
Estimating public uses of motor fuel: Phase 2, 19:30114 (R;US) 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LONG-RANGE TRANSPORT 

An introduction to data analysis of airborne particle composition, 
19:30460 (RA;XA) 

LONGITUDINAL PINCH DEVICES (LINEAR) 

See LINEAR Z PINCH DEVICES 

LONGWALL MINING 

A study of ground behavior in longwall mining through field in- 
strumentation, 19:29080 (RA;US) 

Patterns of microseismic activity prior to a mountain bump, 
19:29075 (RA;US) 

Precursory pressure anomalies prior to coal mine failures, 
19:29074 (RA;US) 

LORENTZ INVARIANCE 
Galilei invariant molecular dynamics, 19:31443 (R;DE) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 

An empirical two-fluid model for critical flows, 19:30558 (IA;CA) 

Assessment of shutdown system trip parameter effectiveness 
for CANDU reactors following in-core loss of coolant acci- 
dents, 19:29730 (IA;CA) 

Pre-test simulations of a 28-element high-temperature thermal- 
chemical experiment using the computer codes CATHENA 
and CHAN-II-WL, 19:29734 (IA;CA) 

Reactor physics aspects of modelling in-core small loss of 
coolant accidents, 19:29713 (IA;CA) 

SORS/NP1: Thermal Release of Radioactivity from MHTGR 
Core During Temp Excursion Accidents, 19:31949 (CM;US) 

Simulations of molten zircaloy/pressure tube contact experi- 
ments using computer code WALLZ5 and MINI-SMARTT-II, 
19:29735 (IA;CA) 

LOSS OF FLOW 

Experimental and theoretical investigation of pressure tube cir- 
cumferential temperature gradients during coolant boil-off, 
19:29736 (IA;CA) 

LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOW ALLOY STEELS 

Statistical analysis of fatigue strain-life data for carbon and low- 
alloy steels, 19:29877 (R;US) 

The effect of oxide inclusions on the kinetics of the austenite to 
ferrite transformation in low alloy steel weld metal, 19:30245 
(R;US) 





LOW DOSE IRRADIATION 
Study of radiobiological effects at low doses, 19:31132 (RA;XE) 
LOW PRESSURE COOLANT INJECTION 

A pilot application of risk-based methods to establish in-service 
inspection priorities for nuclear components at Surry Unit 1 
Nuclear Power Station, 19:30039 (R;US) 

LOW-LEVEL RADIOACTIVE WASTES 
Biodegradation 

Preliminary design of a biological treatment facility for trench 
water from a low-level radioactive waste disposal area, 
19:29240 (RA;US) 

Distribution 
Transportation of DOE mixed waste in the US, 19:29232 (RA;US) 
Ground Disposal 

Low-level radioactive mixed waste disposal facility - permanent 

disposal, 19:29288 (RA;US) 
Inventories 

Low-level waste disposal facility safety analysis experience: Es- 

tablishing radionuclide inventories, 19:29396 (R;US) 
Oxidation 

Mediated electrochemical oxidation of mixed wastes, 19:29219 

(RA;US) 
Plasma Heating 

The Plasma Hearth Process Technology Development Project, 

19:29276 (RA;US) 
Radioactive Waste Disposal 

Summary of expenditures of rebates from the low-level radioac- 
tive waste surcharge escrow account for calendar year 1993: 
Report to Congress, 19:29296 (R;US) 

Radioactive Waste Management 

Active Sites Environmental Monitoring Program: FY 1993: An- 
nual report, 19:29344 (R;US) 

Mixed Waste Working Group report, 19:29319 (R;US) 

Radioactive Waste Processing 

Treatment of mercury wastes in waste receiving and processing 

(WRAP) module 2A, 19:29382 (R;US) 
Radioactive Waste Storage 

Design considerations for an intelligent mobile robot for mixed- 
waste inspection, 19:29247 (RA;US) 

Implementation plan for Liquid Low-Level Radioactive Waste Tank 
Systems at Oak Ridge National Laboratory under the Federal 
Facility Agreement, Oak Ridge, Tennessee, 19:29318 (R;US) 

Reductive Extraction 
The ECO LOGIC Process, 19:29278 (RA;US) 
Remote Handling Equipment 

Design considerations for an intelligent mobile robot for mixed- 

waste inspection, 19:29247 (RA;US) 
Screening 

Bench-scale vitrification of low level radioactive waste, 

19:29214 (RA;US) 
Solidification 

Solidification results from a treatability study of nonincinerable 

low-level mixed wastes, 19:29216 (RA;US) 
Tanks 

Implementation plan for Liquid Low-Level Radioactive Waste Tank 
Systems at Oak Ridge National Laboratory under the Federal 
Facility Agreement, Oak Ridge, Tennessee, 19:29318 (R;US) 

Underground Disposal 

Water balance relationships in four alternative cover designs for 

radioactive and mixed waste landfills, 19:29340 (R;US) 
Vitrification 

Bench-scale vitrification of low level radioactive waste, 
19:29214 (RA;US) 

Compositional optimization of mixed waste glasses: 
crostructural approach, 19:29261 (RA;US) 

Minimum additive waste stabilization (MAWS), 19:29212 (R;US) 

The Plasma Hearth Process Technology Development Project, 
19:29276 (RA;US) 

Waste Management 

Process waste assessment for the Radiography Laboratory, 

19:29361 (R;US) 
Waste Transportation 
Transportation of DOE mixed waste in the US, 19:29232 (RA;US) 
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MAGNETIC CIRCULAR DICHROISM 


LPCi 
See LOW PRESSURE COOLANT INJECTION 
LUNGS 
Contribution of quantitative perfusion pulmonary scintiscanning 
with particles to the study of the regional pulmonary blood 
flow distribution, 19:31052 (1;BR;In Portuguese) 
LUTETIUM 
A combined volumetric verification procedure based on bubble- 
tube manometry and lutetium spike, 19:29461 (R;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES 
Formation of micronuclei in human lymphocytes after partial and 
whole body irradiation, 19:31125 (RA;XE) 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS 
Survey on childhood leukaemia, 19:31178 (RA;XE) 
LYMPHOPOIESIS 
See LEUKOPOIESIS 


M CODES 
A new MCNP** test set, 19:31654 (R;US) 
MELT3: Fast Reactor Transient Overpower Study, 19:31953 
(CM;US) 
MGA: Plutonium Isotopic Gamma-Ray Analysis, 19:31945 
(CM;US) 
Simulating the Upper Barren Zone and the Ore Zone tests per- 
formed with the EMC logging tool, 19:29447 (R;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE PARTS 
See also GEARS 
MECHANICAL TRANSMISSIONS 
Improved processing. |, 19:30327 (RA;US) 
MAGNESIUM 24 TARGET 
Study of the charge-exchange reaction *4 Mg(t,> He), 19:31636 
(R;XJ;in Russian) 
MAGNESIUM ALLOYS 
First principles simulation of materials properties, 19:30291 
(R;US) 
Strength of Al and Al-Mg/alumina bonds prepared using ultra- 
high vacuum diffusion bonding, 19:30296 (RA;US) 
Warm formability of aluminum-magnesium alloys, 19:30301 
(R;US) 
MAGNESIUM CARBIDES 
Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals, 19:29518 (RA;US) 
MAGNET COILS 
Generation of strong radial magnetic insulation fields in high 
power ion diodes in extraction geometrie, 19:31349 (RA;US) 
HSX progress report, 19:31866 (R;US) 
MAGNETIC BEARINGS 
A feasibility assessment of magnetic bearings for free-piston 
Stirling space power converters, 19:29786 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CIRCULAR DICHROISM 
A structural determination using magnetic x-ray circular dichroism 
in spin-polarized photoelectron diffraction, 19:30302 (R;US) 
Magnetic x-ray circular dichroism in Fe Co Pt multilayers, 
19:30298 (R;US) 
Spin-specific photoelectron diffraction using magnetic x-ray cir- 
cular dichroism, 19:31697 (R;US) 
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MAGNETIC COILS 


MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
RHIC susceptibility to variations in systematic magnetic har- 
monic errors, 19:30672 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MATERIALS 

Comparison of high temperature, high frequency core loss and 
dynamic B-H loops of two 50 Ni-Fe crystalline alloys and an 
iron-based amorphous alloy, 19:29824 (R;US) 

High frequency, high temperature specific core loss and dy- 
namic B-H hysteresis loop characteristics of soft magnetic 
alloys, 19:29813 (R;US) 

MAGNETIC MIRRORS 

Soft X-ray measurements of uS-E-beam-heated plasma, 
19:31736 (RA;US) 

Two-stage dense plasma heating by 100 kJ E-beam, 19:31735 
(RA;US) 

MAGNETIC SPECTROMETERS 

Conceptual design of a magnetic pair spectrometer for fusion +- 
ray detection, 19:30787 (RA;JP;in Japanese) 

The contro] and monitoring system of IMU-2 pulse magnetic set- 
up of the SNIM-2 spectrometer for research with rectangular 
pulses of magnetic field (IMU (Pulse Magnetic Installation); 
SNIM (Neutron Spectrometer with Pulsed Magnet).) 
19:30782 (R;XJ;in Russian) 

MAGNETISM 

Studies of magnetism at the National Synchrotron Light Source, 

19:31417 (R;US) 
MAGNETITE 
Rock stress redistribution around an open pit mine in hardrock, 
19:31247 (RA:US) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMICS 

Dynamics and statistics of inverse cascade processes in 2D 
magnetohydrodynamic turbulence, 19:31817 (R;DE) 

Magnetohydrodynamics in rectangular ducts: Full numerical 
simulation, 19:31820 (R;DE;In German) 

Two stability problems related to resistive magnetohydrodynam- 
ics, 19:31816 (R;DE) 

MAGNETOMETERS 

Evaluation of superconducting quantum interference devices 
interfaced with digital signal processing electronics for bio- 
magnetic applications, 19:31715 (R;US) 

MAGNEX PROCESS 

See DESULFURIZATION 
MAHOGANY TREES 

See TREES 
MALIGNANCIES 

See NEOPLASMS 
MAMMARY GLANDS 

Object classification for breast cancer diagnosis, 19:31063 

(RA;US) 
MAN 
See also PERSONNEL 
WOMEN 

Hanford Internal Dosimetry Project manual: 
19:31207 (R;US) 

Studies on spontaneously-arising genetic and partially genetic 
disorders in man within the framework of the evaluation of ge- 
netic radiation hazards, 19:31146 (RA;XE) 

MAN-MACHINE SYSTEMS 
Development of a new human factors engineering program for 
new CANDU plant designs, 19:29915 (IA;CA) 
MANAGEMENT 

See also DATA BASE MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
PERSONNEL MANAGEMENT 
PROGRAM MANAGEMENT 
WASTE MANAGEMENT 

Total quality management program planning, 19:31940 (R;US) 


Revision 1, 


MANGANESE OXIDES 

Defects and transport in mixed oxides: Progress report, [De- 
cember 22, 1992—September 30,1993], 19:30314 (R;US) 

The structure of new synthetic manganese oxide octahedral 
molecular sieves, 19:30305 (R;US) 

MANGOES 

Effect of gamma irradiation on Okrong and Tong Dum mangoes, 

19:31105 (R;TH) 
MANUALS 

Standard for developing and issuing DOE safety guides and im- 

plementation guides, 19:31928 (R;US) 
MANUFACTURING 

See also COMPUTER-AIDED MANUFACTURING 

Rapid prototyping applications at Sandia National Laboratories, 
19:30534 (R;US) 

Residual stresses in material processing, 19:30244 (R;US) 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988: Fiscal year 1993 annual report, 
19:30247 (R;US) 

MANY-BODY PROBLEM 

See also THREE-BODY PROBLEM 

Truly distribution-independent algorithms for the N-body prob- 
lem, 19:31961 (R;US) 

MAPLE TYPE REACTORS 

CATHENA validation against MAPLE subcooled boiling data, 
19:29971 (IA;CA) 

Description of physics data for CATHENA safety analysis of the 
MAPLE-X10 reactor, 19:29969 (IA;CA) 

MAPPING (TOPOLOGICAL) 

See TOPOLOGICAL MAPPING 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARKETING 

Market penetration analysis of dispersed generation technolo- 
gies and development of economic simulation model for 
photovoltaic system, 19:29552 (R;JP;in Japanese) 

MARLITE 
See MARLSTONE 
MARLSTONE 

Evaluation of hydraulic underpressures at Wellenberg, Switzer- 

land, 19:29306 (RA;US) 
MARS PLANET 

Aeolian removal of dust from radiator surfaces on Mars, 
19:29815 (R;US) 

Lunar and Martian environmental interactions with nuclear 
power system radiators, 19:29831 (R;US) 

The chemical effects of the Martian environment on power sys- 
tem component materials: A theoretical approach, 19:29559 
(R;US) 

MARVEL EVENT 
See UNDERGROUND EXPLOSIONS 
MARX GENERATORS 

Accelerators with vacuum insulated marx generators, 19:31311 
(RA;US) 

High repetition rate megavolt Marx generators, 19:31346 (RA;US) 

MARYLAND 

Environmental geophysics at Beach Point, Aberdeen Proving 

Ground, Maryland, 19:30908 (R;US) 
MASERS 

Development of millimeter-wave sources and components for 

the heating of fusion plasmas, 19:31893 (RA;US) 
MASS SPECTROMETERS 
DELPHI: An introduction to output layout and data content, 
19:30798 (R;US) 
MATERIALS 
See also BUILDING MATERIALS 

CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
MAGNETIC MATERIALS 
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MATRIX MATERIALS 

POROUS MATERIALS 

RADIOACTIVE MATERIALS 

REACTOR MATERIALS 

REINFORCED MATERIALS 

SEALING MATERIALS 

SEMICONDUCTOR MATERIALS 
SYNTHETIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 

Intense ion beam research at Los Alamos, 19:31726 (RA;US) 

Pulsed-ion-beam driven ablation of material near its sublimation 
energy, 19:31699 (RA;US) 

The Materials Corrosion and Environmental Effects Laboratory 
(MCEL), 19:30277 (R;US) 

MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (FERROELECTRIC) 

See FERROELECTRIC MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also MIXERS 

REMOTE HANDLING EQUIPMENT 

Advanced conceptual design report solid waste retrieval facility, 
phase |, project W-113, 19:29383 (R;US) 

Design review report for multiport riser final design review, 
19:29385 (R;US) 

Innovative systems for mixed waste retrieval and/or treatment in 
confined spaces, 19:29286 (RA;US) 

MATERIALS TESTING 
Development of standard test methods for evaluating the wear 
performance of ceramics, 19:30344 (RA;US) 
MATERIALS TESTING REACTORS 
See also FRG-2 REACTOR 
HFETR REACTOR 
The management of spent research reactor fuel, 19:30004 
(RA;JP) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
HARMONIC OSCILLATOR MODELS 
STAR MODELS 

Prediction of diesel combustion by numerical analysis. Part 2.: 
Approach to combine stochastic model and multi-dimensional 
model, 19:30210 (IA;JP;in Japanese) 

Study of computational analysis for fuel spray in a D.!. diesel en- 
gine.: Modeling of wall impingemenet, 19:30211 (IA;JP;In 
Japanese) 

MATHEMATICAL OPERATORS 
Singular moduli and Arakelov intersection, 19:31278 (R;XA) 
MATRIX MATERIALS 
Thermal conductivity and thermal expansion of graphite 
fiber/copper matrix composites, 19:29825 (R;US) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 
MEASURING INSTRUMENTS 
See also BOLOMETERS 
CALORIMETERS 
DOSEMETERS 
INTERFEROMETERS 
MAGNETOMETERS 
MOISTURE GAGES 


MELANOMAS 


MONITORS 
RADIATION DETECTORS 

Cyclic fatigue of toughened ceramics, 19:30350 (RA;US) 

Installation of an HPLC-DAD/APCI-MS and direct flame 
sampling/APCI-MS for fullerenes and PAH research: Initial re- 
port for instrumentation grant, Project period 1 August 
1992-31 July 1994, 19:30511 (R;US) 

Investigation of heat transfer and combustion in the Advanced 
Fluidized Bed Combustor (FBC): Technical progress report 
No. 2, January 1, 1994—March 31, 1994, 19:29088 (R;US) 

Laser scatter methods for detection of subsurface machining 
damage in ceramics, 19:30343 (RA;US) 

Standard tensile test development, 19:30356 (RA;US) 

Status and use of HPLC-DAD/APCI-MS and direct flame 
sampling/APCI-MS for fullerenes and PAH research: First an- 
nual technical report for instrumentation grant, Project period 
1 August 1992-31 July 1994, 19:30827 (R;US) 

The performance of instruments and the success of monitoring 
programs in the offshore environment, 19:30832 (RA;NO) 

MEAT 

Elimination of salmonella from fermented pork by gamma irradi- 
ation, 19:31104 (R;TH;In Thai) 

improvement of bacteriological quality and shelf-life extension of 
pork product (Bologna) by gamma irradiation, 19:31088 
(R;TH;In Thai) 

Improvement of bacteriological quality of Nham (fermented pork 
sausage) by gamma irradiation: Final report, 19:31089 
(R;TH;In Thai) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 


MECHANICAL PROPERTIES 
See also COMPRESSIBILITY 
COMPRESSION STRENGTH 
CREEP 
DILATANCY 
FATIGUE 
FRACTURE PROPERTIES 
PLASTICITY 
SHEAR PROPERTIES 
ULTIMATE STRENGTH 
Analysis of earthquake response at a site with uncertain proper- 
ties, 19:30591 (RA;NO) 
Elasto-viscoplastic finite element analysis of underground open- 
ings using elastic supports, 19:31231 (RA;US) 
Project data base, 19:30348 (RA;US) 
Review of some poroelastic effects in rock mechanics, 19:31236 
(RA;US) 
Underground experiments and measurements for the supercon- 
ducting super collider, 19:30589 (RA;US) 
MECHANICAL STRUCTURES 
See also BRIDGES 
SUPPORTS 
ParaDyn: New generation solid/structural mechanics codes for 
massively parallel processors, 19:30517 (RA;US) 
Parallel solid mechanics codes at Sandia National Laboratories, 
19:31979 (R;US) 
Rigid-body mechanics for finite element analysis, 19:30518 
(RA;US) 
Structural activation calculations due to proton beam loss in the 
APT accelerator design, 19:29337 (R;US) 
Tire, accident, handling, and roadway safety, 19:30224 (RA;US) 
MECHANICAL TRANSMISSIONS 
Development of YONDEN electric vehicle ‘PIVOT’, 19:30218 
(IA;JP;In Japanese) 
MELANOCYTES 
See ANIMAL CELLS 


MELANOMAS 
Complex formation of p-boronophenylalanine with L-DOPA (a 
precursor of melanine metabolism) and oxidation reaction of 
the analogs: Chemical consideration of accumulation and 
clearance mechanism of boron-10 in malignant melanoma tis- 
sue by p-boronophenylalanine, 19:31058 (RA;JP;in Japanese) 
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MEMBRANE TRANSPORT 


MEMBRANE TRANSPORT 

Structure-properties correlations of polyimides for gaseous per- 

meation, 19:30390 (R;FR;In French) 
MEMBRANES 

Development of ceramic membranes for partial oxygenation of 
hydrocarbon fuels to high-value-added products, 19:29515 
(RA;US) 

Direct methane conversion to methanol: Quarterly project status 
report, January 1, 1994—March 31, 1994, 19:29523 (R;US) 

Oxidative coupling of methane using inorganic membrane reac- 
tor, 19:29516 (RA;US) 

MERC PROCESS 
See COAL GASIFICATION 
MERCURY 

Evaluation of treatment technologies for mixed waste soil con- 
taining mercury, 19:29241 (RA;US) 

Mercury capture in bench-scale absorbers, 19:29054 (R;US) 

Processing results of 1,800 gallons of mercury and radioactively 
contaminated mixed waste rinse solution, 19:29238 (RA;US) 

Risk assessment of mercury contaminated sites, 19:30966 
(R;DE;In German) 

Treatability study for the amalgamation of a radioactively con- 
taminated elemental mercury waste at the Idaho National 
Engineering Laboratory, 19:29239 (RA;US) 

Treatability study of aqueous, land disposal restricted mixed 
waste containing mercury and lead, 19:29242 (RA;US) 

Treatment of mercury wastes in waste receiving and processing 
(WRAP) module 2A, 19:29382 (R;US) 

MESH GENERATION 
CUBIT mesh generation environment: Volume 1: Users man- 
ual, 19:31976 (R;US) 
Meshes: The next generation, 19:31988 (R;US) 
MESON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 

See also PION-NUCLEON INTERACTIONS 

Theories of the eta-meson-nucleus interaction, 19:31640 (R;US) 
MESSENGER-RNA 

Soybean ribulose bisphosphate carboxylase small subunit: 
Mechanisms and determinants of RNA turnover: Annual 
progress report, 19:31026 (R;US) 

METABOLIC PATHWAYS 
See BIOLOGICAL PATHWAYS 
METAL INDUSTRY 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988: Fiscal year 1993 annual report, 
19:30247 (R;US) 

METAL SPRAYING 
See SPRAY COATING 
METALS 
See also ACTINIDES 
ALUMINIUM 
CADMIUM 
GERMANIUM 
LEAD 
MERCURY 
RARE EARTHS 
REFRACTORY METALS 
SCRAP METALS 
TIN 
ZINC 

A multisite interaction expansion of the total energy in metals, 
19:31693 (R;US) 

A pilot study of the applicability of polarography to exposure and 
bioremediation problems in aquatic systems, 19:31007 
(RA;US) 

An atomic view of surface diffusion on metal surfaces, 19:30290 
(R;US) 

Characterization of a shallow canyon aquifer contaminated by 
mine tailings and suggestions for constructed wetlands treat- 
ment, 19:30944 (RA;US) 

Characterization of radioactive wastes: TCLP and microwave 
digestion of inorganic process sludge, pyrochemical salts, 
and organic resins, 19:29236 (RA;US) 
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Heavy metal immobilization in mineral phases, 19:29314 (RA;US) 

Heavy metals monitoring in waste incineration processes: In- 
vestigation of selected elements in the effluents, based on 
mass balance determination, 19:30181 (R;DK;In Danish) 

Natural and active chemical remediation of toxic metals and ra- 
dionuclides in the aquatic environment, 19:31006 (RA;US) 

Practical applications of high-power ion beams, 19:30251 
(RA;US) 

Treating water-reactive wastes, 19:29277 (RA;US) 

Treatment of aqueous mixed wastes containing RCRA metals, 
19:29234 (RA;US) 

METHANE 

Conversion of light hydrocarbon gases to metal carbides for pro- 
duction of liquid fuels and chemicals, 19:29518 (RA;US) 

Development of vanadium-phosphate catalysts for methane 
partial oxidation, 19:29521 (RA;US) 

Direct aromatization of methane, 19:29522 (RA;US) 

Direct aromatization of methane: Quarterly technical progress re- 
port No. 6, January 1, 1994—March 31, 1994, 19:29529 (R;US) 

Direct methane conversion to methanol: Quarterly project status 
report, January 1, 1994—March 31, 1994, 19:29523 (R;US) 

Exploratory studies on oxidative conversion of methane to 
methanol, 19:29517 (RA;US) 

Fullerene-based catalysts for methane activation, 19:29520 
(RA;US) 

Indirect global warming effects of ozone and stratospheric water 
vapor induced by surface methane emission, 19:30904 (R;US) 

Jointly sponsored research program quarterly technical 
progress report, January—March 1994, 19:29150 (R;US) 

Light hydrocarbon gas conversion using halogenated iron dode- 
caphenylporphyrin catalysts, 19:29519 (RA;US) 

Methane coupling by membrane reactor: Quarterly technical 
progress report, December 25, 1993—-March 24, 1994, 
19:29530 (R;US) 

Methyl chloride via oxyhydrochlorination of methane, 19:29174 
(RA;US) 

Natural gas cleanup: Evaluation of a molecular sieve carbon as 
a pressure swing adsorbent for the separation of 
methane/nitrogen mixtures, 19:29171 (R;US) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, March—May 1994, 19:29524 (R;US) 

The Carnol process for methanol production and utilization with 
reduced CO» emissions, 19:29514 (R;US) 

METHANOL 

A novel process for methanol synthesis: Progress report, June 
1, 1993—September 30, 1993, 19:29526 (R;US) 

Catalytic conversion of ''CO, and ''CO into synthesis precur- 
sors for ''C labelling, 19:30484 (R;DE;In German) 

Direct methane conversion to methanol: Quarterly project status 
report, January 1, 1994—March 31, 1994, 19:29523 (R;US) 
Selective methane oxidation over promoted oyide catalysts: 

Quarterly report, March—-May 1994, 19:29524 (R:US) 

The Carnol process for methanol production and utilization with 

reduced CO. emissions, 19:29514 (R;US) 
METHANOL FUELS 

Development of vanadium-phosphate catalysts for methane 
partial oxidation, 19:29521 (RA;US) 

Direct aromatization of methane, 19:29522 (RA;US) 

Exploratory studies on oxidative conversion of methane to 
methanol, 19:29517 (RA;US) 

Light hydrocarbon gas conversion using halogenated iron dode- 
caphenylporphyrin catalysts, 19:29519 (RA;US) 

METHYL ALCOHOL 

See METHANOL 


METHYL CHLORIDE 
Methyl chloride via oxyhydrochlorination of methane, 19:29174 
(RA;US) 
Radiative forcing calculations for CH3Cl, 19:30906 (R;US) 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLBENZENE 
See TOLUENE 





METROPOLITAN AREAS 

See URBAN AREAS 

MEXICO 
Mexico City air quality research initiative, volume 3, modeling 
and simulation, 19:29445 (R;US) 
MFX DEVICE 
See MAGNETIC MIRRORS 
MHD CHANNELS 

Experimental and theoretical MHD performance of a round pipe 
at high temperature with a NaK-compatible Al2O3 coating, 
19:31829 (R;US) 

MICE 
Cellular and molecular mechanisms of radiation-induced 
myeloid leukaemia in the mouse, 19:31135 (RA;XE) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS 

The NSWC microchannel electron source program, 19:31376 

(RA;US) 
MICRODOSIMETRY 

Specification of radiation quality at the nanometer level, 

19:31121 (RA;XE) 
MICROELECTRONIC CIRCUITS 

See also INTEGRATED CIRCUITS 

Flexible manufacturing for photonics 
19:30636 (RA;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

Biodesulfurization techniques: Application of selected microor- 
ganisms for organic sulfur removal from coals: Final report, 
19:29013 (R;US) 

Changes in the flux of carbon between plants and soil microor- 
ganisms at elevated CO,: Physiological processes with 
ecosystem-level implications: Progress report, 19:30858 
(R;US) 

The DOE subsurface microbial culture collection at Florida State 
University: Interim technical report, 15 August 1993-15 
March 1994, 19:31065 (R;US) 

MICROSTRUCTURE 

See also GRAIN BOUNDARIES 

Scaling of constitutive parameters of friction for fractal surfaces, 
19:31235 (RA;US) 

MICROWAVE AMPLIFIERS 

See also MASERS 

High-power microwave transmission and mode conversion pro- 
gram: Progress report, June 15, 1993—June 15, 1994, 
19:30597 (R;US) 

Beam-Plasma Systems 

Generation of microwave oscillations in an electrodynamic sys- 

tem with plasma-beam interaction, 19:30623 (RA;US) 
Computerized Simulation 

Development of millimeter-wave sources and components for 
the heating of fusion plasmas, 19:31893 (RA;US) 

Self-consistent nonlinear simulations of high-power free- 
electron lasers, 19:30604 (RA;US) 

Construction 

Super-power accelerator for microwave electronics, 19:30606 

(RA;US) 
Design 

Development of millimeter-wave sources and components for 
the heating of fusion plasmas, 19:31893 (RA;US) 

Gyroklystron research for application to TEV linear colliders, 
19:30712 (RA;US) 

High frequency CARM driver for RF LINACS: Progess report, 
year 2, 19:30711 (R;US) 

High peak power tubes and gate effect Klystrons, 19:30713 
(RA;US) 

Microwave generation and charge particle acceleration by high 
current relativistic electron beams, 19:30611 (RA;US) 

Relativistic Mutliwave Cerenkov Generator, 19:30600 (RA;US) 

The ETA-II linear induction accelerator and IMP wiggler: A high- 
average-power millimeter-wave free-electron laser for plasma 
heating, 19:31731 (RA;US) 


device assembly, 


MILL TAILINGS 


The experimental and theoretical development of a one gigawatt, 
repetitively pulsed, one microsecond pulse length, high cur- 
rent relativistic klystron and modulator, 19:30602 (RA;US) 

Electron Beam Pumping 

Design and evaluation of the XBT diode, 19:30618 (RA;US) 

The development of a one microsecond pulse length, repeti- 
tively pulsed, high power modulator and a long-pulse electron 
beam diode for the production of intense microwaves, 
19:30610 (RA;US) 

Energy Efficiency 

Cyclotron radiation of a REB injected into increasing magnetic 

field, 19:30624 (RA;US) 
Mathematical Models 

High power microwave generation in vircators, 19:30601 (RA;US) 

Microwave generation and charge particle acceleration by high 
current relativistic electron beams, 19:30611 (RA;US) 

Oscillation Modes 
Relativistic Mutliwave Cerenkov Generator, 19:30600 (RA;US) 
Pertormance 

The ETA-II linear induction accelerator and IMP wiggler: A high- 
average-power millimeter-wave free-electron laser for plasma 
heating, 19:31731 (RA;US) 

Power Generation 

High peak power tubes and gate effect Klystrons, 19:30713 
(RA;US) 

High power microwave generation at high repetition rates, 
19:30599 (RA;US) 

High power microwave generation in vircators, 19:30601 (RA;US) 

Super-power accelerator for microwave electronics, 19:30606 
(RA;US) 

Pulse Techniques 

High power microwave generation at high repetition rates, 

19:30599 (RA:US) 
MICROWAVE HEATING 

Critical operating parameters for microwave solidification of hy- 

droxide sludge, 19:29273 (RA;US) 
MICROWAVE RADIATION 

Applications of high power microwaves, 19:30714 (RA;US) 

IREB transport in a focusing wiggler and FEL experiments at 
JAERI, 19:30603 (RA;US) 

Prediction of electromagnetic pulse generation by picosecond 
avalanches in high-pressure air, 19:30608 (RA;US) 

MID-ATLANTIC REGION 

See USA 
MIDWEST REGION 

See USA 
MIGAS PROCESS 

See COAL GASIFICATION 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

Analysis of personnel error occurrence reports across Defense 
Program facilities, 19:30836 (R;US) 

Coordinating Group report, 19:29437 (R;US) 

Military Munitions Waste Working Group report, 19:30948 (R;US) 

Waste .Contaminants at Military Bases Working Group report, 
19:29436 (R;US) 

MILITARY PERSONNEL 

Analysis of personnel error occurrence reports across Defense 

Program facilities, 19:30836 (R;US) 
MILL TAILINGS 

Comment and response document for the final long-term 
surveillance plan for the Green River, Utah, disposal site, 
19:29410 (R;US) 

Comment and response document for the long-term surveil- 
lance plan for the Collins Ranch Disposal Site, Lakeview, 
Oregon, 19:29408 (R;US) 

Long-term surveillance plan for the Collins Ranch disposal site, 
Lakeview, Oregon, 19:29405 (R;US) 

Remedial Action Plan and Site Design for Stabilization of the 
Inactive Uranium Mill Tailings Site, Maybell, Colorado: Ap- 
pendixes to Attachment 3: Appendix A, Hydrological services 
calculations: Appendix B, Ground water quality by location, 
Final report, 19:29430 (R;US) 
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MILL TAILINGS 


Remedial action plan and site design for stabilization of the 
inactive Uranium Mill Tailing site Maybell, Colorado: Attach- 
ment 3, ground water hydrology report, Attachment 4, water 
resources protection strategy. Final report, 19:29406 (R;US) 

Work plan for ground water elevation data recorder installation 
at Riverton, Wyoming, 19:29413 (R;US) 

MILROW EVENT 

See UNDERGROUND EXPLOSIONS 
MINE-MOUTH GENERATING PLANTS 

See COAL MINES 

FOSSIL-FUEL POWER PLANTS 

MINERAL ACIDS 

See INORGANIC ACIDS 
MINES 

See also COAL MINES 

URANIUM MINES 

Abandoned Mine Waste Working Group report, 19:30949 (R;US) 

Characterization of a shallow canyon aquifer contaminated by 
mine tailings and suggestions for constructed wetlands treat- 
ment, 19:30944 (RA;US) 

In situ stress measurement by hydraulic fracturing at the Ka- 
maishi mine, 19:31240 (RA;US) 

Rock stress redistribution around an open pit mine in hardrock, 
19:31247 (RA;US) 

Stability of the jointed roof in stratified rock, 19:30586 (RA;US) 

MINIMIZATION 

MAWS: A program for the development and demonstration of 
an integrated, multiple-technology, multiple-waste-stream 
treatment system for the Fernald Site, 19:29251 (RA;US) 

MINING RESEARCH METHOD 
See DESULFURIZATION 
MINORITY GROUPS 
See also AMERICAN INDIANS 
BLACK AMERICANS 
HANDICAPPED PEOPLE 
HISPANIC AMERICANS 
ORIENTAL AMERICANS 
Student science enrichment training program, 19:31919 (R;US) 
MIRRORS 

A variable radius mirror for imaging the exit slit of an SGM undu- 
lator beamline at the ALS, 19:30748 (R;US) 

Beryllium based multilayers for normal incidence extreme ultra- 
violet reflectivity, 19:30300 (R;US) 

Influence of defect shape on laser-induced damage in multilayer 
coatings, 19:30817 (R;US) 

Liquid-metal pin-fin pressure drop by correlation in cross flow, 
19:30809 (R;US) 

MIRRORS (MAGNETIC) 

See MAGNETIC MIRRORS 
MISGURNUS 

See FISHES 
MISSISSIPPI RIVER BASIN 

Biological fate, transport, and ecotoxicity of toxic and hazardous 

waste in the Mississippi River Basin, 19:30913 (RA;US) 
MISSOURI UNIVERSITY/COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 
MIXERS 
101-SY waste sample speed of sound/rheology testing for sonic 
probe program, 19:29459 (R;US) 
MN-0011 
See NICKEL BASE ALLOYS 
MOCHOVCE-1 REACTOR 

Electrical protections design regarding to NPP Mochovce power 
output, 19:29662 (RA;XA) 

Power output supply from the NPP Mochovece 1, 2, 19:29661 
(RA;XA) 

MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STAR) 

See STAR MODELS 
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MODERATELY ENRICHED URANIUM 
Ber-2 Reactor 
High utilization of the reactor and fuel cycle management: Two 
essential points of interest at the BER Il, 19:29997 (RA;JP) 
Democritus Reactor 
Analyses of Greek research reactor with mixed HEU-LEU Be re- 
flector core, 19:29993 (RA;JP) 
Jrr-4 Reactor 
Comparison of JRR-4 core neutronic performance between sili- 
cide fuel and TRIGA fuel, 19:30000 (RA;JP) 
Parr Reactor 
Status of U3Sic-Al fuel elements production and operation, 
19:29978 (RA;JP) 
Post-irradiation Examination 
In-pile tests substantiating fuel enrichment reduction in research 
reactors, 19:29988 (RA;JP) 
Prices 
Contribution of CERCA to the US DOE conference on the use of 
20% and 45% enriched uranium as fuel for research reac- 
tions. Part 2, 19:29882 (RA;US) 
R-2 Reactor 
Conversion programme in Sweden, 19:29989 (RA;JP) 
Research Reactors 
Development of fuel elements for Russian research reactors 
with fuel of lower enrichment, 19:29980 (RA;JP) 
In-pile tests substantiating fuel enrichment reduction in research 
reactors, 19:29988 (RA;JP) 
LEU fuel development at CERCA: Status as of October 1993, 
19:29895 (RA;JP) 
Russian programme of reducing fuel enrichment in research re- 
actors, 19:29977 (RA;JP) 
State of the art and trends in the development of fuel elements 
for research nuclear reactors in Russia, 19:29976 (RA;JP) 
Status of Canadian low-enriched uranium conversion program, 
19:29975 (RA;JP) 
Research and Test Reactors 
Comments on the future activities of the RERTR program, 
19:30006 (RA;JP) 
Status and progress of the RERTR program, 19:29973 (RA;JP) 
Status of LEU programs at Babcock and Wilcox, 19:29979 
(RA;JP) 
Status of reduced enrichment program for research reactors in 
Japan, 19:29974 (RA;JP) 
Storage 
Atomics International fuel fabrication facility and low enrichment 
program. Part 2, 19:29880 (RA;US) 
Tr-2 Reactor 
Core conversion calculations for the TR-2 reactor, 19:30001 
(RA;JP) 
Uranium Silicides 
Development of fuel elements for Russian research reactors 
with fuel of lower enrichment, 19:29980 (RA;JP) 
Uses 
The use of medium enriched uranium fuel for research reactors, 
19:30076 (RA;US) 
MODERATORS 
Hanford Engineer Works technical progress letter number 152: 
May 25 through May 31, 1947, 19:29953 (R;US) 
MODULAR CONSTRUCTION 
See MODULAR STRUCTURES 
MODULAR STRUCTURES 
Seismic optimization approach for CANDU modules, 19:29721 
(IA;CA) 
MOISTURE GAGES 
Development of solid state moisture sensors for semiconductor 
fabrication applications, 19:30834 (R;US) 
MOISTURE SEPARATORS 
See VAPOR SEPARATORS 
MOLECULAR CLUSTERS 
Atomic and electronic structure of clusters from car-Parrinello 
method, 19:31679 (R;XA) 
The energetics and dynamics of free radicals, ions, and clus- 
ters: Progress report, 19:30475 (R;US) 





MOLECULAR ORBITAL MODEL 

See MOLECULES 

MOLECULAR SIEVES 

The structure of new synthetic manganese oxide octahedral 
molecular sieves, 19:30305 (R;US) 

MOLECULAR STRUCTURE 

Cluster studies of LapCuQ,: 
19:30275 (R;US) 

MOLECULE COLLISIONS 
international bulletin on atomic and molecular data for fusion. 
No. 47, 19:31671 (I;XA) 
MOLECULES 
Auger spectrometry of atoms and molecules, 19:31667 (R;US) 
MOLTEN CARBONATE FUEL CELLS 

Lithium ferrate and lithium cobaltate cathodes for molten car- 
bonate fuel cells, 19:30122 (R;US) 

Molten carbonate fuel cell with high power density, 19:30121 
(R;US) 

Multiply manifolded molten carbonate fuel cells, 19:30124 (R;US) 

Pitting corrosion of aluminized seals in molten carbonate fuel 
cells, 19:30123 (R;US) 

MOLTEN CARBONATE PROCESS 

See DESULFURIZATION 

MOLYBDATES 

Metal ion sorption by untreated and chemically treated biomass, 

19:30164 (R;US) 
MOLYBDENUM 

Beryllium based multilayers for normal incidence extreme ultra- 
violet reflectivity, 19:30300 (R;US) 

Target experiments with light-ion beams at KALIF: Measure- 
ments of the dynamic strength and spallation threshold of 
metals at high strain rates, 19:30252 (RA;US) 

Upgrading of coal liquids by Hydrous Metal Oxide catalysts 
(Silica-doped hydrous titanium oxide supported NiMo 
(NiMo/HTO:Si)), 19:29039 (R;US) 

MOLYBDENUM 99 

Development of LEU targets for °*Mo production and their 
chemical processing status 1993, 19:29897 (RA;JP) 

Development of rapid determination of gamma impurities in fis- 
sion produced Mo-99, 19:30497 (l;AR;In Spanish) _ 

Development of uranium metal targets for °°Mo production, 
19:29896 (RA;JP) 

Production of °°Mo using LEU and molybdenum targets in a 
1MW TRIGA reactor, 19:30005 (RA;JP) 

MOLYBDENUM CARBIDES 
Wear-resistant coatings, 19:30337 (RA;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM CARBIDES 
MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 

Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
Aprit-June 1994, 19:29019 (R;US) 

MOLYBDENUM OXIDES 

Angie resolved photoemission on Kp 3MoOs, Tiles and Ti;,,So, 
19:30394 (R:US) 

Direct methane conversion to methanol: Quarterly project status 
report, January 1, 1994—March 31, 1994, 19:29523 (R;US) 

Production of elemental sulfur from H2S and CO, derived from 
a coal desulfurization process: Quarterly technical process 
report, April 1, 1994—June 30, 1994, 19:29031 (R;US) 

Rate controlled synthesis of composition modulated, metal- 
oxide thin films, 19:30366 (R;US) 

Selective methane oxidation over promoted oxide catalysts: 
Quarterly report, March—-May 1994, 19:29524 (R;US) 

MOLYBDENUM SULFIDES 

Catalytic hydrothermal pretreatment and hydrogenative pre- 
treatment for enhanced coal liquefaction over dispersed 
MoS2, 19:29004 (RA;US) 

Ethanol synthesis and water gas shift over bifunctional sulfide 


catalysts: Technical progress report, March 1994—May 1994, 
19:29527 (R;US) 


Local geometric distortions, 


MULT-PARAMETER ANALYSIS 


MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
Adaptive sensor fusion using genetic algorithms, 19:30833 
(R;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONKEYS 
Development of conditions allowing restoration of hemopoiesis 
by allogeneic purified and in vitro multiplied pluripotent 
hemopoietic stem cells, 19:31152 (RA;XE) 
MONOCHROMATORS 
Design and thermal stress analysis of high power x-ray 
monochromators cooled with liquid nitrogen, 19:30690 (R;US) 
Thermal and deformation analyses of a novel cryogenically 
cooled monochromator for an Advanced Photon Source 
beamline, 19:30694 (R;US) 
MONOCRYSTALS 
Target experiments with light-ion beams at KALIF: Measure- 
ments of the dynamic strength and spallation threshold of 
metals at high strain rates, 19:30252 (RA;US) 
MONSOONS 
Bangladesh floods, cyclones and ENSO, 19:30867 (R;XA) 
Monsoons: AMIP simulations of the 1987 and 1988 drought and 
flood regimes, 19:30907 (R;US) 
MONTE CARLO METHOD 
A massively parallel algorithm for grand canonical Monte Carlo 
computer simulation with the short-ranged Lennard-Jones po- 
tential, 19:30566 (R;US) 
SYSREL: Monte Carlo Simulation of Reliability in Redundant 
Systems, 19:31950 (CM;US) 
MONTMORILLONITE 
Clay-supported catalysts for coal liquefaction, 19:28989 (RA;US) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
implementation of a chemical hygiene plan at an R&D facility, 
19:31217 (R;US) 
MORTALITY 
Epidemiologic study on respiratory cancer among miners with 
low dose radiation exposures, 19:31177 (RA;XE) 
MOSFET 
Simple methods of square pulse generation by inductive pulse 
forming lines and a field effect transistor as an opening 
switch, 19:31345 (RA;US) 
MOTHS 
The effect of gamma radiation on the rice moth, Corcyra 
Cephalonica (Staint). Part Il irradiation of the eggs, pupae, 
and adults, 19:31073 (1;TH) 
MOTORCYCLES 
Development of electric scooter for practical use, 19:30219 
(IA;JP;In Japanese) 
Fuel used for off-highway recreation, 19:30113 (R;US) 
MTSE DEVICES 
See MAGNETIC MIRRORS 
MTX TOKAMAK 
The ETA-Il linear induction accelerator and IMP wiggler: A high- 
average-power millimeter-wave free-electron laser for plasma 
heating, 19:31731 (RA;US) 
MULLITE 
Reactions and microstructure at ceramic/metal interfaces, 
19:30363 (R;US) 
MULTI-PARAMETER ANALYSIS 
Multiparameter system for nuclear measurements based on PC- 
CAMAC, 19:30769 (IA;CZ) 
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MULTICHARGED IONS 


MULTICHARGED IONS 

Electron-impact ionization of multicharged ions at ORNL: 1985— 

1992, 19:31674 (R;US) 
MULTIPLICITY 
Independent production and Poisson distribution, 19:31490 
(R;XJ) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

A test of four microstrip gas counters in a high rate muon beam, 
19:30795 (R;NL) 

Data-acquisition and control-system in a test-setup of multiwire 
proportional chambers for KASCADE, 19:30790 (R;DE;In 
German) 

Development of high sensitivity spectrometric alpha emitter 
detector for use in monitoring of environment and radio pro- 
tection, 19:30761 (RA;XE) 

The automatic system for adjustment and control of proportional 
chambers in E-225 experiment at Saturne Il accelerator, 
19:30777 (R;XJ;in Russian) 

The proportional chambers of the EXCHARM spectrometer with a 
size of the effective area of 2x1 m*, 19:30784 (R;XJ;In Russian) 

MUNICIPAL WASTES 

Anaerobic digestion analysis model: User's manual, 19:30182 
(R;US) 

Investigation on research for degradable plastics, 19:30389 
(I;JP;in Japanese) 

Study of a proposed underground refuse transfer station in 
Hong Kong, 19:30590 (RA;US) 

MUNITIONS 
See ORDNANCE 
MUON-CATALYZED FUSION 

Time of flight spectroscopy with muonic hydrogen, 19:31676 

(R;US) 
MUONIC ATOMS 

Time of flight spectroscopy with muonic hydrogen, 19:31676 

(R;US) 
MUONS 

Is the A-attachment probability in hyperonic fission a chronome- 
ter or a thermometer?, 19:31617 (IA;CZ) 

Relativistic dynamics of spin in strong external fields, 19:31523 
(R;NL) 

MURR REACTOR 
The University of Missouri Research Reactor, its fuel and pro- 
ductivity, 19:29941 (RA;US) 
MUSCULAR TISSUE 
See TISSUES 
MUSHROOMS 
Effect of gamma irradiation on cap opening of straw mushroom 
(Volvariella valaceae), 19:31102 (R;TH) 
MUTAGENIC PATHWAYS 
See BIOLOGICAL PATHWAYS 
MUTATION INDUCTION PATHWAYS 
See BIOLOGICAL PATHWAYS 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
Mutation studies upon spermatogonial stem cells of mammals 
and genetic tests for non-disjunction in the mouse, 19:31140 
(RA;XE) 
Radiation-induced mutations in mammals, 19:31139 (RA;XE) 
MUTSU (NUCLEAR SHIP) 

See NS MUTSU 
MWPC 

See MULTIWIRE PROPORTIONAL CHAMBERS 
MYELOID LEUKEMIA 

Cellular and molecular mechanisms of radiation-induced 
myeloid leukaemia in the mouse, 19:31135 (RA;XE) 

Studies on myeloid leukaemia and osteosarcoma induced in 
mice by Ra-224, 19:31149 (RA;XE) 
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N-REACTOR 

Accident safety analysis for 300 Area N Reactor Fuel Fabrica- 
tion and Storage Facility, 19:30044 (R;US) 

Hanford contribution for the nineteenth high temperature fuels 
committee meeting, November 16, 17, 18, 1964, Los Ange- 
les, California, 19:29967 (R;US) 

Inhibition of carbon steel corrosion in filtered Columbia River 
water, 19:29947 (R;US) 

NAI DETECTORS 
Characterization and analysis of Nal(Tl) and BGO detectors, 
19:30792 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 

Development of an extraction process for removal of het- 

eroatoms from coal liquids: Final report, 19:29022 (R;US) 
NAPHTHALENE 

Biodegradation of naphthalene from coal tar: 
progress report, 19:29047 (R;US) 

Effect of the bioemulsifier emulsan on naphthalene mineraliza- 
tion from coal tar in aqueous systems, 19:29045 (R;US) 

NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENVIRONMENTAL POLICY ACT 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NATIONAL GOVERNMENT 
Estimating public uses of motor fuel: Phase 2, 19:30114 (R;US) 
NATIONAL ORGANIZATIONS 
See also FRENCH ORGANIZATIONS 
GERMAN FR ORGANIZATIONS 
ITALIAN ORGANIZATIONS 
JAPANESE ORGANIZATIONS 

Research and development project plans for FY 1993. 1.: Re- 
search and development of new energy, 19:29036 (I;JP) 

Research and development project plans for FY 1993. 2.: Re- 
search and development of industrial technology, 19:30068 
(R;JP) 

NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 

The decade of innovation: Los Alamos, Livermore, and national 
security decision making in the 1950s: Workshop executive 
summary, 19:30839 (R;US) 

NATIONAL SYNCHROTRON LIGHT SOURCE 

See NSLS 

NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 

Onset of channel flow reversal in RD-14M natural circulation 

tests, 19:29758 (IA;CA) 
NATURAL GAS 

Compressed natural gas measurement issues, 19:29179 (R;US) 

Effect of lambda contro! characteristics on exhaust emission of 
a CNG engine equipped with three-way catalyst system, 
19:30200 (IA;JP;In Japanese) 

End-use taxes: Current EIA practices, 19:30058 (R;US) 

Evaluation of gas alarms, 19:29175 (R;DK;in Danish) 

Gas-field deliverability forecasting: A coupled reservoir simula- 
tor and surface facilities model, 19:29173 (R;US) 

Gasoline from natural gas by sulfur processing: Quarterly 
progress report, January 1994—March 1994, final version, 
19:29531 (R;US) 

Modeling the fast fill process in natural gas vehicle storage 
cylinders, 19:30225 (R;US) 

Natural gas and independent power in Central and Eastern Eu- 
rope, 19:30103 (RA;US) 

Natural gas cleanup: Evaluation of a molecular sieve carbon as 
a pressure swing adsorbent for the separation of 
methane/nitrogen mixtures, 19:29171 (R;US) 

Natural gas monthly, August 1994, 19:29176 (R;US) 
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NATURAL GAS DISTRIBUTION SYSTEMS 
Practical aspects of acoustic plastic pipe location, 19:29178 
(R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Natural gas 1994: Issues and trends, 19:29177 (R;US) 
Natural gas monthly, August 1994, 19:29176 (R;US) 
NATURAL GAS WELLS 

Gas-field deliverability forecasting: A coupled reservoir simula- 
tor and surface facilities model, 19:29173 (R;US) 

Tight gas reservoirs: A visual depiction, 19:29172 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, August 25, 1993-November 24, 1993, 
19:29163 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, March 25, 1994—May 24, 1994, 19:29057 
(R;US) 

NAVIGATION 
Development of electric scooter for practical use, 19:30219 
(IA;JP;In Japanese) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 144 

Competing structures in nuclei near closed shells: Progress re- 
port on research in nuclear physics, September 1, 1993—July 
31, 1994, 19:31543 (R;US) 

NEODYMIUM LASERS 

High power spectral and spatial beam control using self-phase 
modulation and a multisegment monochromator, 19:31914 
(R;US) 

NEOPLASMS 
See also LEUKEMIA 
LYMPHOMAS 

Radiotherapy compensators for an unspecified target dose, 
19:31054 (IA;CA) 

[Purification of ®’Cu]: Progress report, 19:31036 (R;US) 

NEOPRENE 
Permeation of chemicals through glove-box glove materials, 
19:30548 (R;US) 
NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 4. progress 
report: Period covered: January 1993 - June 1993, 19:30990 
(R;DE) 

The behaviour of very low concentrations of Np(V) and SmiIil) 
in humic acid solutions. Appendix Ill, 19:30507 (RA;DE) 

NEPTUNIUM 237 
Revised code words, 19:30078 (R;US) 
NEPTUNIUM 237 TARGET 

Analysis of the 2°7Np fission cross-sections and the (n, xn) reac- 
tions, 19:31583 (RA;XA) 

Checking of neutron data for a number of actinides in integral 
experiments, 19:31586 (RA;XA) 

NEPTUNIUM 238 

Resonance enhancement in the accelerator transmutation of 

1.3-day *5*Pa and 2.1-day *55Np, 19:29338 (R;US) 
NEPTUNIUM COMPLEXES 

Humic acid complexation and detection of neptunium studied at 

very low concentrations. Appendix Ill, 19:30503 (RA;DE) 
NETHERLANDS 

702 Decree of 14 December 1993 increasing the maximum 
amount of liability pursuant to Section 5, subsection 2 of the 
Nuclear Third Party Liability Act, 19:30028 (I;NL;in Dutch) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
Adaptive capture of expert behavior, 19:31971 (R;US) 


NEUTRON FLUX 


Comprehensive classification of rock stability, blastability and 

drillability based on neural networks, 19:31260 (RA;US) 
NEUROSPORA 

Large scale solubilization of coal and bioconversion to utilizable 
energy: Third quarterly technical progress report, April 1, 
1994—June 30, 1994, 19:29032 (R;US) 

NEUTRAL-PARTICLE TRANSPORT 

A supertrack importance generator for pulse height tallies, 

19:31657 (R;US) 
NEUTRINO DETECTION 

Track reconstruction and background rejection in the BAIKAL 

neutrino telescope, 19:30759 (R;DE) 
NEUTRINO OSCILLATION 

Enhanced oscillation of neutrinos of different masses in matter, 
19:31518 (R;XJ) 

Neutrino oscillation studies at LAMPF, 19:31520 (R;US) 

NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 

Competing structures in nuclei near closed shells: Progress re- 
port on research in nuclear physics, September 1, 1993—July 
31, 1994, 19:31543 (R;US) 

Neutrino magnetic moments and the solar neutrino problem, 
19:31532 (R;US) 

Neutrino masses and b - 7 unification in the supersymmetric 
standard model, 19:31487 (R;XA) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Measurement of thermal neutron flux for BNCT in JRR-2, 
19:31056 (R;JP;in Japanese) 

Oncological therapeutic effect analysis of boron neutron cap- 
ture, 19:31048 (R;XA) 

Some chemical problems related the BNCT and the 
electrophoretic behavior of the compounds having the hydrox- 
yboryl moiety, 19:31057 (RA;JP;in Japanese) 

NEUTRON DETECTORS 

See also SELF-POWERED NEUTRON DETECTORS 

25-ps neutron detector for measuring ICF-target burn history, 
19:31906 (R;US) 

Active neutron multiplicity analysis and Monte Carlo calcula- 
tions, 19:30430 (R;US) 

Neutron-sensing scintillating glass optical fiber detectors, 
19:29471 (R;US) 

NEUTRON DIFFRACTION 

BENSC experimental reports 1993, 19:31694 (R;DE) 

Thermal diffuse scattering in time-of-flight neutron diffraction 
studied on SBN single crystals, 19:31696 (R;XJ) 

NEUTRON DIFFRACTOMETERS 

RTOF - correlator based on digital signal processor TMS 320 C 
25 for the high resolution Fourier diffractometer, 19:30778 
(R;XJ;In Russian) 

The system for experiments’ automation on high resolution 
Fourier diffractometer, 19:30779 (R;XJ;In Russian) 

NEUTRON DIFFUSION EQUATION 

A new communication scheme for the neutron diffusion nodal 
method in a distributed computing environment, 19:31648 
(R;US) 

NEUTRON DOSIMETRY 

Determination and realisation of calibration fields for neutron 
protection dosimetry as derived from spectra encountered in 
routine surveillance, 19:31114 (RA;XE) 

Neutron dosimetry and spectrometry using bubble detectors 
and an anthropomorphic phantom, 19:31198 (IA;CA) 

Neutronics and shielding analysis of the National Ignition Facil- 
ity, 19:31902 (R;US) 

NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 

An automated procedure for excluding readings of failed detec- 
tors in flux mapping, 19:29862 (IA;CA) 

CPTF run 6 flux monitoring, 19:29638 (R;US) 

Measurement of thermal neutron flux for BNCT in JRR-2, 
19:31056 (R;JP;in Japanese) 
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NEUTRON FLUX 


Neutron flux measurement in Thai Research Reactor 1/Modifi- 
cation 1, 19:29916 (R;TH;In Thai) 
NEUTRON FLUX DENSITY 
See FLUX DENSITY 
NEUTRON FLUX 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS 

A study of ternary fission in low energy fission resonances of 
2351), 19:31598 (IA;CZ) 

BROND-2.1. Russian Evaluated Neutron Reaction Data Library, 
19:31574 (R;XA) 

Comparison between calculated and experimental neutron data 
and group consonants for *9°U in the unresolved resonance 
region, 19:31584 (RA;XA) 

Fission fragments angular distributions for a cold fragmentation 
process, 19:31608 (IA;CZ) 

Fission of °°°Pu by resonance neutrons, 19:31623 (IA;CZ) 

JEF-2. The evaluated Nuclear Data Library of the NEA Data 
Bank: Summary of contents, 19:31575 (R;XA) 

New investigation of induced fission of aligned 2°5U nuclei, 
19:31615 (IA;CZ) 

PRONDOS. Evaluations of selected neutron activation reactions 
for dosimetry by V.G. Pronjaev et al., 1988/1989: Summary, 
19:31576 (R;XA) 

Pauli-blocking effects in neutron-alpha reactions, 19:31646 
(R;US) 

Quantum-mechanical direct, pre-equilibrium and equilibrium cal- 
culations up to 200 MeV, 19:31567 (R;NL) 

NEUTRON SOURCE FACILITIES 

Transition to natural circulation with and without depressurization 
for the Advanced Neutron Source Reactor, 19:30020 (R;US) 

Updated pipe break analysis for Advanced Neutron Source Re- 
actor conceptual design, 19:29500 (R;US) 

NEUTRON SOURCES 
5 MW pulsed spallation neutron source, Preconceptual design 
study, 19:29499 (R;US) 
NEUTRON SPECTRA 
New data for MCNP, 19:31655 (R;US) 
NEUTRON SPECTROMETERS 

On the relationship between intensity and resolution of pulsed- 

source back-scattering spectrometers, 19:30791 (R;US) 
NEUTRON-GAMMA LOGGING 

Simulating a multispectral neutron logging instrument to map 

environmental contaminants, 19:30984 (R;US) 
NEUTRON-RICH ISOTOPES 

Halo-nuclei studied via relativistic mean-field effective interac- 

tion, 19:31547 (IA;CZ) 
NEVADA 

Geologic and geotechnical investigation of the Windsor Park 

subdivision North Las Vegas, Nevada, 19:30924 (RA;US) 
NEVADA TEST SITE 

Nevada Test Site probable maximum flood study, part of US Ge- 
ological Survey flood potential and debris hazard study, 
Yucca Mountain Site for US Department of Energy, Office of 
Civilian Radioactive Waste Management, 19:29435 (R;US) 

Waste minimization and pollution prevention awareness plan, 
19:29317 (R;US) 

NEW ENGLAND 

See USA 

NEW YORK 

instrumented audits technology transfer project: Final report, 
19:30149 (R;US) 

New York state high-speed surface transportation study: Final 
report, 19:30160 (R;US) 

NEWTON MECHANICS 
See CLASSICAL MECHANICS 
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NICKEL 

Atmospheric Corrosion of Ni, Cu, Ag and Sn by Acidifying Pollu- 
tants in Sheltered Environments. A Combined Statistical and 
Surface Analysis, 19:30272 (R;SE) 

Evaluation of the electrochemical behavior of ductile nickel alu- 
minide and nickel in a pH 7.9 solution, 19:30255 (R;US) 

Hydrogenation of nitriles on a well-characterized nickel surface: 
From surface science studies to liquid phase catalytic activity 
measurements, 19:30488 (R;US) 

Upgrading of coal liquids by Hydrous Metal Oxide catalysts 
(Silica-doped hydrous titanium oxide supported NiMo 
(NiMo/HTO:Si)), 19:29039 (R;US) 

NICKEL ALLOYS 
See also ALLOY-FE46NI33CR21 
NICKEL BASE ALLOYS 

ALCHEMI of Fe-doped B2-ordered NiAl alloys with different 
doping levels, 19:30246 (R;US) 

Mixed-sputter deposition of Ni-Ti-Cu shape memory films, 
19:30297 (R;US) 

NICKEL BASE ALLOYS 

See also HASTELLOYS 

Evaluation of the electrochemical behavior of ductile nickel alu- 
minide and nickel in a pH 7.9 solution, 19:30255 (R;US) 

Evaluation of the environmentally induced fracture resistance of 
ductile nickel aluminide: Technical report number 1, Final re- 
port, 19:30253 (R;US) 

The material corrosion under supercritical and high temperature 
steam conditions (short literature survey), 19:30269 (R;DE) 

NIOBATES 

Design and packaging aspects of microwave bandwidth lithium 
niobate modulators, 19:30819 (R;US) 

Fiber optic transceiver for interfacing digital superconducting 
electronics, 19:30408 (RA;US) 

One-step in-diffusion as a result of multipulse laser irradiation of 
LiNbO3 single-crystalline substrates covered with thin Ti de- 
posits on the effect of the radiation wavelength, 19:31702 
(R;XA) 

NIOBIUM 

Beryllium based multilayers for normal incidence extreme ultra- 
violet reflectivity, 19:30300 (R;US) 

General information for operation of the high-temperature elec- 
tromagnetic containerless vacuum induction furnace, 
19:30288 (R;US) 

NIOBIUM ALLOYS 

Alloying effects on the high-temperature oxidation resistance of 
Cr-CroNb, 19:30287 (RA;US) 

Arc-textured metal surfaces for high thermal emittance space 
radiators, 19:29800 (R;US) 

CraNb-based alloy development, 19:30395 (RA;US) 

Creep properties of PWC-11 base metal and weldments as af- 
fected by heat treatment, 19:29790 (R;US) 

High temperature radiator materials for applications in the low 
Earth orbital environment, 19:29796 (R;US) 

Metastable bec phase formation in the Nb-Cr-Ti system, 
19:30276 (R;US) 

Processing and microstructure of Nb-1%Zr-0.1%C alloy sheet, 
19:29835 (R;US) 

NIOBIUM IONS 
Hyperfine splittings, prepulse technique, and other new results for 
collisional excitation neon-like x-ray lasers, 19:30643 (R;US) 
NITRATES 
See also AMMONIUM NITRATES 
PETN 

A parallel plate electrochemical reactor model for the destruc- 
tion of nitrate and nitrite in alkaline waste solutions, 19:29395 
(R;US) 

The nitrate to ammonia and ceramic (NAC) process: A newly 
developed low-temperature technology, 19:29213 (RA;US) 

NITRIC OXIDE 

Analysis of NO formation characteristics and its control con- 
cepts in diesel engines from NO reaction kinetics, 19:30208 
(IA;JP;In Japanese) 

Molecular snapshots: Product imaging of dynamics important to 
fundamental combustion processes, 19:30510 (R;US) 





NITRIDES 
See also ALUMINIUM NITRIDES 
BORON NITRIDES 
CHROMIUM NITRIDES 
SILICON NITRIDES 
Hot pressed a-SiAION ceramics, 19:30331 (RA;US) 


NITRILES 
Hydrogenation of nitriles on a well-characterized nickel surface: 


From surface science studies to liquid phase catalytic activity 
measurements, 19:30488 (R;US) 


NITRITES 
A parallel plate electrochemical reactor model for the destruc- 
tion of nitrate and nitrite in alkaline waste solutions, 19:29395 
(R;US) 
NITROGEN 
Evaluation of ground water nutrient loading to Priest Lake, Bon- 
ner County, Idaho, 19:30943 (RA;US) 
Natural gas cleanup: Evaluation of a molecular sieve carbon as 
a pressure swing adsorbent for the separation of 
methane/nitrogen mixtures, 19:29171 (R;US) 


NITROGEN COMPOUNDS 
See also NITRATES 
NITRIDES 
NITRITES 
NITROGEN OXIDES 
Depositions of sulphur and nitrogen components and heavy met- 
als over Europe in the EMEP-grid, 19:30866 (R;DE;in German) 


NITROGEN DIOXIDE 
Molecular snapshots: Product imaging of dynamics important to 
fundamental combustion processes, 19:30510 (R;US) 


NITROGEN NITRIDES 
See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 

De-NOx converter of diesel engine vehicle for practical use, 
19:30215 (IA;JP;in Japanese) 

Demonstration of coal reburning for cyclone boiler NO, control: 
Final project report, 19:29089 (R;US) 

Diesel combustion improvement and emissions reduction with 
high pressure fuel injection.: Effect of multi hole injection noz- 
zle with throttle construction, 19:30202 (IA;JP;ln Japanese) 

Electric Power Research Institute, High Sulfur Test Center re- 
port to the Steering Committee, March 1994: [Monthly report], 
19:29070 (R;US) 

Engineering development of advanced coal-fired low emission 
boil systems: Quarterly technical progress report, October 
1993—December 1993, 19:29599 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 27, April 1, 1994—-June 30, 1994, 
19:29625 (R;US) 

Industrial pulverized coal low-NO, burner: Phase 1, Final re- 
port, 19:29093 (R;US) 

Integrated dry NO,/SO, emissions control system low-NO, 
combustion system SNCR test report: Test period, January 
11—April 9, 1993, 19:29626 (R;US) 

Micronized coal firing applied to plants in the Czech Republic 
and Krakow, Poland, 19:29617 (RA;US) 

Multiple stoker-fired retrofit with fluidized-bed combustion, 
19:29619 (RA;US) 

Non-catalytic NO,-reduction: Design features and experiences 
with a brown-coal-fired boiler in the Czech Republic, 
19:30093 (RA;US) 

Pulsed plasma processing of effluent pollutants and toxic chemi- 
cals, 19:30901 (RA;US) 

Removal of nitrogen oxides over Pt-ZSM-5 catalyst in diesel ex- 
haust, 19:30216 (IA;JP;in Japanese) 

Simultaneous SO2/NO, abatement using zeolite-supported cop- 
per: Progress report, October 1, 1992—December 31, 1992, 
19:29058 (R;US) 

Study of NOx reduction in lean-operating S.I. engine, 19:30193 
(IA;JP;in Japanese) 


NPR REACTOR 


York County Energy Partners CFB Cogeneration Project: An- 
nual report, [September 30, 1992—September 30, 1993], 
19:29624 (R;US) 


NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR IMAGING 
Magnetic resonance imaging in low back pain and sciatica with 
special emphasis on the postdiskectomy period: A study us- 
ing 0.2 and 0.3 T vertical magnetic fields, 19:31062 (R;SE) 
NOBLE GASES 
See RARE GASES 
NOISE 
A new and efficient transient noise analysis technique for simu- 


lation of CCD image sensors or particle detectors, 19:30756 
(R;FR) 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NON-PROLIFERATION POLICY 
Comments on the future activities of the RERTR program, 
19:30006 (RA;JP) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 

See also ELECTRON MICROPROBE ANALYSIS 

NDE standards for advanced ceramics, 19:30359 (RA;US) 

Selection of non-destructive assay methods: Neutron counting 
or calorimetric assay?, 19:29467 (R;US) 

NONLINEAR PROBLEMS 
Trigonometric functions of nonlinear quantities, 19:31973 (R;US) 
NONLINEAR PROGRAMMING 
Semi-infinite mathematical programming: A collocation ap- 
proach, 19:31958 (R;XA) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONRADIOACTIVE WASTES 

See also CHEMICAL WASTES 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 1, 19:29320 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 2, 19:29321 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2A, 
19:29323 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 3, 19:29322 (R;US) 

NORTH SEA 
Reliability of an engineering system under a strong earthquake 
with application to offshore platforms, 19:29158 (RA;NO) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 

High power spectral and spatial beam control using self-phase 
modulation and a multisegment monochromator, 19:31914 
(R;US) 

NOVO VORONEZH-3 REACTOR 

See WWER-3 REACTOR 

NOZZLES 

Analysis of reactor pressure vessel nozzle cracks subjected to 
cyclic pressure and transient thermal stress loads using the p- 
extended finite element system PEXFE-3D, 19:29698 (RA;XA) 

Characteristics of diesel spray of impinging flow nozzle, 
19:30212 (IA;JP;in Japanese) 

Effects of step shape at the exit region of nozzle holes for diesel 
spray formation, 19:30213 (IA;JP;in Japanese) 

Operational experience and basic data of V-213 inlet nozzle life 
assessment, 19:29699 (RA;XA) 

NPR REACTOR 
See N-REACTOR 
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NRTS 


NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NS MUTSU 

Present state of development of nuclear powered ships, 1993, 

19:29778 (|;JP;in Japanese) 
NSLS 

A digital feedback system for transverse orbit stabilization, 
19:30708 (R;US) 

A digital feedback system for transverse orbit stabilization in the 
NSLS rings, 19:30698 (R;US) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

BROND-2.1. Russian Evaluated Neutron Reaction Data Library, 
19:31574 (R;XA) 

index of Nuclear Data Libraries available from the IAEA Nuclear 
Data Section, 19:31994 (R;XA) 

Index to the IAEA-NDS-Documentation Series, 19:31993 (R;XA) 

JEF-2. The evaluated Nuclear Data Library of the NEA Data 
Bank: Summary of contents, 19:31575 (R;XA) 

Online Nuclear Data Service, 19:31995 (R;XA) 

PRONDOS. Evaluations of selected neutron activation reactions 
for dosimetry by V.G. Pronjaev et al., 1988/1989: Summary, 
19:31576 (R;XA) 

The US Nuclear Data Network, 19:31537 (R;US) 

NUCLEAR DEFORMATION 

Highly deformed nuclear shapes: Recent results from experi- 

ment and theory, 19:31539 (R;US) 
NUCLEAR ENERGY 

Aspects related to the introduction of nuclear power in develop- 
ing countries, 19:29855 (R;XA) 

EIA directory of electronic products: 
19:29108 (R;US) 

Economics and environmental impacts of nuclear energy in 
comparison with other energy systems, 19:30082 (1;XA) 

Problems of electronuciear technology, 19:30658 (R;XJ;in Rus- 
sian) 

NUCLEAR EXPLOSION DETECTION 

Direct measurement of source RDP’s and yields from near-field 
Soviet seismic data: Final report, 19:30851 (R;US) 

Seismic source-region elastic calculations on KDYNA, 19:30852 
(R;US) 

NUCLEAR EXPLOSIVES 

Input data for the programmatic environmental impact statement 
site 300 High Explosives Fabrication Facility upgrade, 
19:30846 (R:US) 

NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
HOT LABS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

Audit of the management and cost of the Department of En- 
ergy’s protective forces, 19:29462 (R;US) 

Chemical Safety Vulnerability Working Group Report: Volume 1, 
19:31920 (R;US) 

Coordinating Group report, 19:29437 (R;US) 

Decree No 93-816 of 12 May 1993 amending Section 3 of 
Decree No. 63-1228 of 11 December 1963 on nuclear instal- 
lations, 19:29851 (1;FR;in French) 

Input data for the programmatic environmental impact statement 
site 300 High Explosives Fabrication Facility upgrade, 
19:30846 (R;US) 

Packaging- and transportation-related occurrence reports: 
Aprit-June 1994, 19:29451 (R;US) 

Preparation guide for US Department of Energy nonreactor nu- 
clear facility safety analysis reports, 19:29441 (R;US) 

Royal Order amending Royal Order of 28 February 1963 laying 
down general regulations for protection of the population and 


Third quarter 1994, 
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workers against the hazards of ionizing radiation, 19:29487 
(I;BE;in French) 
Simulating the Upper Barren Zone and the Ore Zone tests per- 
formed with the EMC logging tool, 19:29447 (R;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also ALLOY NUCLEAR FUELS 
SPENT FUELS 

Extended-burnup CANDU fuel: Description of database and 
comparisons with code predictions, 19:29719 (IA;CA) 

Fuel Chemistry Division annual progress report for 1989, 
19:29188 (R;IN) 

Fuel Chemistry Division annual progress report for 1990, 
19:29189 (R;IN) 

Fuel performance annual report for 1991: Volume 9, 19:29643 
(R;US) 

HEISHI: A fuel performance model for space nuclear applica- 
tions, 19:29840 (R;US) 

Particle size distributions of U3O, produced by oxidation in air at 
300-900 degrees C, 19:29197 (IA;CA) 

Transport theory evaluation of the release of short-lived fission 
products from fuel grains, 19:29894 (IA;CA) 

NUCLEAR LIABILITY 

702 Decree of 14 December 1993 increasing the maximum 
amount of liability pursuant to Section 5, subsection 2 of the 
Nuclear Third Party Liability Act, 19:30028 (I;NL;In Dutch) 

The Nuclear Installations (Increase of Operators’ Limits of Liabil- 
ity) Order 1994, 19:30027 (1;GB) 

NUCLEAR MAGNETIC RESONANCE 

Excitation of collective MA, T = 0 modes of the orbital nature by 
inelastically scattered electrons, 19:31551 (R;XJ;ln Russian) 

Toroid cavities as NMR detectors in high pressure probes, 
19:30824 (R;US) 

NUCLEAR MATERIALS DIVERSION 
New PAMTRAK video and interface capabilities, 19:29476 (R;US) 
NUCLEAR MATERIALS MANAGEMENT 

Advanced concepts for gamma-ray isotopic analysis and instru- 
mentation, 19:29480 (R;US) 

Audit of the management and cost of the Department of En- 
ergy’s protective forces, 19:29462 (R;US) 

Auditing for safeguards performance, 19:29465 (R;US) 

MASS: An automated accountability system, 19:29466 (R;US) 

Neutron-sensing scintillating glass optical fiber detectors, 
19:29471 (R;US) 

New PAMTRAK video and interface capabilities, 19:29476 (R;US) 

Nuclear Terms Handbook 1993, 19:31992 (R;US) 

Proposal for the International Atomic Energy Agency Training 
Course, 19:30084 (R;US) 

Reactor options for disposition of excess weapon plutonium: 
Selection criteria and decision process for assessment, 
19:29199 (R;US) 

Some ideas for next-generation controlled nuclear materials ac- 
countability techniques, 19:29479 (R;US) 

NUCLEAR MATTER 
Kaon polarization in nuclear matter, 19:31544 (R;DE) 
Past and present of nuclear matter, 19:31555 (R;US) 
NUCLEAR OPERATORS 

Improving co-operation between all organisations involved in 
personnel training and qualification. Training and qualification 
of trainers, 19:32005 (RA;XA) 

NUCLEAR PHYSICS 

Conference on physics from large --ray detector arrays: Vol- 
ume 1, 19:30793 (R;US) 

Participation in a Symposium on Nuclear Physics, University of 
Mexico, Oaxtepec, Mexico: Foreign trip report, January 2-8, 
1994, 19:31538 (R;US) 

NUCLEAR POTENTIAL 

See also YUKAWA POTENTIAL 

Role of the low-lying isoscalar dipole modes in the polarization 
potential, 19:31548 (R;XJ) 

NUCLEAR POWER 

Attitudes towards nuclear power in Sweden: A history of ups 

and downs, 19:30081 (1;XA) 





Japanese suppliers in transition from domestic nuclear reactor 
vendors to international suppliers, 19:30083 (R;US) 
Nuclear power development in Japan, 19:29856 (1;XA) 
Nuclear power in the world: Its present status and development 
trends, 19:29857 (|;XA) 
Public information and education in England, 19:30079 (1;XA) 
The mass media and nuclear energy in the U.S., 19:30080 (1;XA) 
NUCLEAR POWER PLANTS 
Annual report 1993-94, 19:31935 (I;IN) 
Aging 
IWG-LMNPP activities on nuclear power plant life management, 
19:29635 (RA;XA) 
Recent progress in nuclear power plant life extension technol- 
ogy development, 19:29636 (RA;XA) 
Computer Codes 
Data management as a prerequisite for configuration manage- 
ment, 19:29629 (RA;XA) 
Computer Networks 
Data management as a prerequisite for configuration manage- 
ment, 19:29629 (RA;XA) 
The contribution of an information management system to EDF 
corporate strategy, 19:29630 (RA;XA) 
Computerized Control Systems 
Computer employment in protective action control systems for 
VPBER-600 nuclear power plant, 19:29904 (RA;XA) 
Computer-based operator decision aids, 19:29902 (RA;XA) 
Enhanced functions of process computer systems for nuclear 
power plants, 19:29906 (RA;XA) 
Computers 
Computer-Based support for operation, maintenance and man- 
agement, 19:29903 (RA;XA) 
Data management as a prerequisite for configuration manage- 
ment, 19:29629 (RA;XA) 
Diagnosis systems in nuclear power plants developments and 
applications, 19:29900 (RA;XA) 
Control Elements 
Implementation of CTRLPOS, a VENTURE module for control 
rod position criticality searches, control rod worth curve calcu- 
lations, and general criticality searches, 19:29917 (R;US) 
Design Basis Accidents 
Protection against malevolent use of vehicles at Nuclear Power 
Plants: Vehicle barrier system selection guidance, 19:29933 
(R;US) 
Directories 
Nuclear Terms Handbook 1993, 19:31992 (R;US) 
Electric Cables 
Some aspects of using non-flammable cables at NPPs focused 
on operated NPPs, 19:29659 (RA;XA) 
Electrical Equipment 
Design and operation of electrical equipment in Sweden, 
19:29631 (RA;XA) 
Emergency Plans 
Use of SAT in developing emergency operating procedures, 
19:32006 (RA;XA) 
Health Hazards 
Fitness for duty in the Nuclear Power Industry: Annual summary 
of program performance reports CY 1993, 19:29448 (R;US) 
Human Factors 
The effects of stress on nuclear power plant operational deci- 
sion making and training approaches to reduce stress effects, 
19:30034 (R;US) 
information Systems 
The contribution of an information management system to EDF 
corporate strategy, 19:29630 (RA;XA) 
Loss Of Coolant 
An empirical investigation of operator performance in cognitively 
demanding simulated emergencies, 19:30041 (R;US) 
Maintenance 
Special requirements for training and qualification of mainte- 
nance personnel, 19:32016 (RA;XA) 
Monitoring 
Diagnosis systems in nuclear power plants developments and 
applications, 19:29900 (RA;XA) 


NUCLEAR POWER PLANTS 
System Failure Analysis 


Occupational Safety 
Fitness for duty in the Nuclear Power Industry: Annual summary 
of program performance reports CY 1993, 19:29448 (R;US) 
On-Line Measurement Systems 
Measuring and monitoring, 19:29667 (RA;XA) 
Overvoltage 
Experimenta! results of overvoltage measurements in a self- 
consumption, 19:29674 (RA;XA) 
Personnel 
IAEA role in the training of nuclear power plant personnel, 
19:29908 (RA;XA) 
Management responsibility for training policy, recruiting and re- 
taining qualified NPP personnel, 19:32003 (RA;XA) 
Management support for training and the improvement of safety 
culture, 19:32004 (RA;XA) 
Report of the seminar on the role and responsibilities of man- 
agement for NPP personnel training, 19:31998 (RA;XA) 
Spanish national programme and experience on training and qual- 
ification for nuclear power plant personnel, 19:32023 (RA;XA) 
Personnel Management 
Role and responsibilities of management in NPP personnel 
training and competence. Working material: Presentations for 
the seminar of the IAEA model project in Hungary: Strength- 


ening training for operational safety at Paks NPP, Paks, 21-25 
March 1994, 19:29907 (R;XA) 


Physical Protection 

Protection against malevolent use of vehicles at Nuclear Power 
Plants: Vehicle barrier system siting guidance for blast pro- 
tection, 19:30040 (R;US) 

Power Generation 
Historical monthly energy review, 1973-1992, 19:30109 (R;US) 
Pumps 

Proceedings of the Third NRC/ASME Symposium on Valve and 
Pump Testing: Session 1A—Session 2C: Volume 1, 19:29874 
(R;US) 

Proceedings of the Third NRC/ASME Symposium on Valve and 
Pump Testing: Volume 2, Session 3A—Session 4B, 19:29875 
(R;US) 

Quality Assurance 

Designing and providing of individual quality assurance instruc- 
tions, 19:29842 (RA;XA) 

SAT as a management tool for achieving NPP quality, 19:29843 
(RA;XA) 

Radiation Monitoring 

NRC TLD direct radiation monitoring network: Progress report, 

April 1994—June 1994, 19:29932 (R;US) 
Reactor Licensing 

NRC Regulatory Agenda: Volume 13, No. 1: Quarterly report, 

January—March 1994, 19:29852 (R;US) 
Reactor Monitoring Systems 

Computer-based operator decision aids, 19:29902 (RA;XA) 

Core monitoring system for WWER-440 PWR's, 19:29901 
(RA;XA) 

Reactor Safety 
Safety provisions of nuclear power plants, 19:29637 (I;XA) 
Reactor Shutdown 

Replacement Energy Cost Analysis Package (RECAP): User's 

guide: Revision 1, 19:29859 (R;US) 
Sateguards 

Protection against malevolent use of vehicles at Nuclear Power 
Plants: Vehicle barrier system selection guidance, 19:29933 
(R;US) 

Protection against malevolent use of vehicles at Nuclear Power 
Plants: Vehicle barrier system siting guidance for biast pro- 
tection, 19:30040 (R;US) 

Safety 
On the use of data collected during crew reliability experiments at 
Paks Nuclear Power Plant - Status report, 19:29909 (RA;XA) 
Seismic Effects 
Fundamentals of the DIGES code, 19:30019 (R;US) 
System Failure Analysis 

Maximum likelihood estimation and the multivariate Bernoulli 

distribution: An application to reliability, 19:29864 (R;US) 
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NUCLEAR POWER PLANTS 
Turbines 


Turbines 

Modern turbine-generators for smaller standardized nuclear 

power plant, 19:29872 (IA;CA) 
Valves 

Proceedings of the Third NRC/ASME Symposium on Valve and 
Pump Testing: Session 1A—Session 2C: Volume 1, 19:29874 
(R;US) 

Proceedings of the Third NRC/ASME Symposium on Valve and 
Pump Testing: Volume 2, Session 3A—Session 4B, 19:29875 
(R;US) 

NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTIONS 
See also FISSION 
HEAVY ION FUSION REACTIONS 
Exciton-model master equations and the spin mixing, 19:31560 
(R;XA) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SHIPS 
Nuclear ship accidents, description and analysis, 19:29775 
(R;DK) 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

Action-at-a-distance formulation of field theories for atomic nu- 
clei, 19:31545 (R;DE) 

Nuclear structure dependence of the sub-barrier fusion en- 
hancement for nuclei in the mass 90 region, 19:31561 (R;US) 

NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPONS 

Achieving competitive excellence in nuciear energy: The threat 
of proliferation; the challenge of inertial confinement fusion, 
19:31911 (R;US) 

Investigation of the ocean acoustic signatures from strong ex- 
plosions at a long distance in the ocean sound channel by 
computer simulation, 19:30237 (R;US) 

Plutonium Consumption Program, CANDU Reactor Project final 
report, 19:29463 (R;US) 

The Stockpile Monitor Program, 19:30837 (R;US) 

The fundamental mechanisms of material removal by fluidjet 
machining, 19:29367 (R;US) 

The risk of nuclear weapons proliferation, 19:30233 (R;DK) 

NUCLEAR WEAPONS PROLIFERATION 

See PROLIFERATION 

NUCLEATE BOILING 

Nonlinear aspects of high heat flux nucleate boiling heat trans- 
fer: Part 1, Formulation, 19:30561 (R;US) 

Nonlinear aspects of high heat flux nucleate boiling heat trans- 
fer: Part 2, Results, 19:30562 (R;US) 

NUCLEI 
See also DEFORMED NUCLEI 
HEAVY NUCLEI 
LIGHT NUCLEI! 
Can we do without the Majorana term in the effective nuclear in- 
teraction?, 19:31556 (R;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 

Quantum-mechanical direct, pre-equilibrium and equilibrium cal- 

culations up to 200 MeV, 19:31567 (R;NL) 
NUCLEOSYNTHESIS 

Diffusion enhances spontaneous electroweak baryogenesis, 

19:31530 (R;US) 
NUMERICAL ANALYSIS 

Prediction of diesel combustion by numerical analysis. Part 1.: 
Result of multi-dimensional modeling, 19:30209 (IA;JP;In 
Japanese) 
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NUTS (MECHANICAL) 
See FASTENERS 


O 


O CODES 
ORIGEN-S cross section libraries for CANDU used-fuel charac- 
terization, 19:29714 (IA;CA) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 
Ecological risks of DOE’s programmatic environmental restora- 
tion alternatives, 19:29450 (R;US) 
Groundwater surveillance plan for the Oak Ridge Reservation, 
19:29417 (R;US) 
OCCUPATIONAL EXPOSURE 
Health effects of chronic exposure to low dose ionizing radiation 
on workers of the Spanish Nuclear Energy Installations, 
19:31166 (RA;XE) 
Quantification of radiation risks, optimisation of procedures and 
analysis of occupational exposure, 19:31167 (RA;XE) 
Statistical results of the personal dosimetry service at the GSF, 
19:31165 (RA;XE) 
The risks of radiation work: Analysis of registry data, 19:31164 
(RA;XE) 
OCCUPATIONAL SAFETY 
HAZWOPER work plan and site safety and health plan for the 
Alpha characterization project at the solid waste storage area 
4 bathtubbing trench at Oak Ridge National Laboratory, 
19:29343 (R;US) 
OCEAN CURRENTS 
See WATER CURRENTS 
OCEANIC CIRCULATION 
Carbon Dioxide Ocean Research, 19:30897 (RA;US) 
Improved parameterization for deep convection processes in 
ocean general circulation models, 19:31022 (RA;US) 
OCEANS 
See SEAS 
OFF-GAS SYSTEMS 
Parametric study of the Ignalina reactor building capability as 
barrier against accidental releases of radioactivity: Project 
IBBA, stage 1, 19:29706 (R;SE) 
OFFSHORE OPERATIONS 
The performance of instruments and the success of monitoring 
programs in the offshore environment, 19:30832 (RA;NO) 
OFFSHORE PLATFORMS 
Axial capacity of offshore piles in clay, 19:29122 (IA;NO) 
Foundation design of offshore gravity structures, 19:30593 
(RA;NO) 
Publication no. 184, 19:29117 (R;NO) 
Publication no. 185, 19:29118 (R;NO) 
Publication no. 188, 19:29123 (R;NO) 
Reliability of an engineering system under a strong earthquake 
with application to offshore platforms, 19:29158 (RA;NO) 
OFFSHORE SITES 
Autocorrelation functions for offshore geotechnical data, 
19:29120 (IA;NO) 
Publication no. 186, 19:29121 (R;NO) 
The use of soil fabric studies in evaluating the strengths of clays 
in a North Sea site investigation, 19:29119 (IA;NO) 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS 
Effective-stress rules for pore-fluid transport in rocks containing 
two minerals, 19:29147 (RA;US) 
Visual display of reservoir parameters affecting enhanced oil re- 
covery: 3rd Quarterly report, July 1, 1994—September 30, 
1994, 19:29137 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 





OIL SAND DEPOSITS 
The extraction of bitumen from western tar sands: Annual re- 
port, July 1990—July 1991, 19:29181 (R;US) 
OIL SAND OILS 
See BITUMENS 


OIL SANDS 
The extraction of bitumen from western tar sands: Annual re- 
port, July 1990—July 1991, 19:29181 (R;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 

Characterization of asphalt additive produced from hydrore- 
torted Alabama shale, 19:29183 (R;US) 

Combustion characteristics of hydroretorted Alabama oil shale, 
19:29185 (R;US) 

Investigation of the use of a recycle stream to mediate hydrogen 
transfer to improve the conversion of eastern oil shale to liq- 
uid products, 19:29180 (R;US) 

Physical and thermal properties and leaching characteristics of 
a beneficiated eastern oil shale hydroretorted in the PFH pro- 
cess, 19:29184 (R;US) 

The development of an integrated multistage fluid bed retorting 
process: Quarterly report, January 1994—March 1994, 
19:29182 (R;US) 

OIL SPILL FINGERPRINTING 
See OIL SPILLS 
PATTERN RECOGNITION 


OIL SPILLS 
Environmental pollution: general and comparative aspects from 
the solution gave by Florida Power and Light and 
ELETROPAULO, to the spill oil from the transformer, 
19:30047 (1;BR;in Portuguese) 
In situ bioremediation of oil pollution in the unsaturated zone, 


19:29169 (RA;NO) 
Publication no. 187, 19:29168 (R;NO) 
OIL WELLS 

Development of cost-effective surfactant flooding technology: 
First annual report for the period, September 30, 1992- 
September 29, 1993, 19:29136 (R;US) 

Horizontal oil well applications and oil recovery assessment: 
Technical progress report, Apri+-June 1994, 19:29125 (R;US) 

Improved techniques for fluid diversion in oil recovery: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:29128 (R;US) 

Improved techniques for fluid diversion in oil recovery: Quarterly 
technical progress report, April 1, 1994-June 30, 1994, 
19:29129 (R;US) 

Improving reservoir conformance using gelled polymer systems: 
Annual report, September 25, 1992-September 24, 1993, 
19:29130 (R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify inter-well heterogeneity: Quarterly technical report, 
April 1, 1994—June 30, 1994, 19:29106 (R;US) 

Post waterflood CO2 miscibie flood in light oil, fluvial-dominated 
deltaic reservoirs: 3rd Quarterly report, April 1, 1994—June 
30, 1994, 19:29138 (R;US) 

Productivity and injectivity of horizontal wells: Quarterly report, 
April 1, 1994—June 30, 1994, 19:29126 (R;US) 

Recovery of bypassed oil in the Dundee Formation using hori- 
zontal drains: 2nd Quarterly report, April 1, 1994—June 30, 
1994, 19:29140 (R;US) 

Responsive copolymers for enhanced petroleum recovery: An- 
nual report, 19:29132 (R;US) 

Scale-up of miscible flood processes for heterogeneous reser- 
voirs: Quarterly report, April 1, 1994—-June 30, 1994, 
19:29124 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals: Annual report, September 30, 1992—September 30, 
1993, 19:29134 (R;US) 

Surfactant-enhanced alkaline flooding for light oil recovery: An- 
nual report, 1992-1993, 19:29133 (R;US) 


ORGANIC COMPOUNDS 


Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, August 25, 1993—-November 24, 1993, 
19:29163 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, March 25, 1994—May 24, 1994, 19:29057 
(R;US) 

OILS 
See also VEGETABLE OILS 
WASTE OILS 
Surfactant-enhanced alkaline flooding for light oil recovery: An- 
nual report, 1992—1993, 19:29133 (R;US) 
OLEFINS 
See ALKENES 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 

See also COMPUTERIZED CONTROL SYSTEMS 

Adaptive model predictive control using neural networks, 
19:30169 (R;US) 

ONDULATOR RADIATION 

Measurements of x-ray spectral flux and intensity distribution of 

APS/CHESS undulator radiation, 19:30697 (R;US) 
OOCYTES 

Radiation-induced genetic effects in germ cells of mammals, 

19:31142 (RA;XE) 
OPACITY 

Effects of fuel properties on white smoke emission from DI 
diesel engine, 19:30195 (IA;JP;in Japanese) 

New astrophysical opacities and their effects on stellar models, 
19:31434 (R;US) 

OPERATION 

See also REACTOR OPERATION 

Combustion contro! in methanol-fueled diesel engines. Part 3.: 
Optimization of EGR control methods and NOx reduction ef- 
fects under actual driving conditions, 19:30192 (IA;JP;In 
Japanese) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATIONS OFFICES 
See US DOE FIELD OFFICES 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPIX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
OPTICAL DENSITY 
See OPACITY 
OPTICAL FIBERS 

Flexible manufacturing for 
19:30636 (RA;US) 

Numerical simulation methods for wave propagation through op- 
tical waveguides, 19:31426 (R;XA) 

OPTICAL MICROSCOPES 

[Development and applications of the positron microscope]: 
Progress report, January 1990—September 1990, 19:30825 
(R;US) 

OPTICAL RADAR 
Project Whitefeather: Final report, 19:30531 (R;US) 
OPTICAL SYSTEMS 

10x reduction imaging at 13.4nm, 19:30634 (R;US) 

Adaptive optics technologies for laser guide stars, 19:30815 
(RA;US) 

ORDNANCE 

Military Munitions Waste Working Group report, 19:30948 (R;US) 

Paste extrudable explosive aft charge for multi-stage munitions, 
19:30844 (RA;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLOROFLUOROCARBONS 
NEOPRENE 
The energetics and dynamics of free radicals, ions, and clus- 
ters: Progress report, 19:30475 (R;US) 
ORGANIC COMPOUNDS 
See also AMINES 
AROMATICS 


photonics device assembly, 
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HY DROCARBONS 

HYDROXY COMPOUNDS 

ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 

ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 

Advanced oxidation and reduction processes: Closed-loop ap- 
plications for mixed waste, 19:29222 (RA;US) 

Assessment of mechanisms of metal-induced reproductive toxi- 
city in aquatic species as a biomarker of exposure, 19:31211 
(RA;US) 

Asymmetric PVDF pervaporation membranes for the removal of 
organic contaminants from waste water, 19:31008 (RA;US) 
Bioprocessing scenarios for mixed hazardous waste, 19:29243 

(RA;US) 

Bioremediation of selected contaminants in aquatic environ- 
ments of the Mississippi River Basin, 19:31032 (RA;US) 

Continental and oceanic fate of pollutants, 19:30884 (RA;US) 

Demonstration testing and evaluation of in situ soil heating: Re- 
vision 1, Demonstration system design, 19:30947 (R;US) 

Destruction of selected organic model substances by electro- 
chemical regenerable oxidation agents, 19:30492 (R;DE;In 
German) 

Field measurements of soil air permeability at the Chemical 
Waste Landfill, 19:30992 (R;US) 

Surrogate testing for the pilot VAC*TRAX™ unit, 19:30945 (R;US) 

Unsteady-state VOC transport in vented waste drums, 19:29267 
(RA;US) 

ORGANIC NITROGEN COMPOUNDS 

See also AMIDES 

IMIDES 
NITRILES 

The single electron chemistry of coals: Quarterly report, Jan- 
uary 1, 1994—March 31, 1994, 19:29042 (R;US) 

The single electron chemistry of coals: Quarterly report, Octo- 
ber 1, 1993—December 31, 1993, 19:29041 (R;US) 


ORGANIC OXYGEN COMPOUNDS 
Influence of gasoline compositions on engine performance.: 
Research of MTBE influence on engine power and fuel con- 
sumption, 19:30199 (IA;JP;ln Japanese) 


ORGANIC POLYMERS 
See also COPOLYMERS 
NEOPRENE 
PLASTICS 
POLYVINYLS 
RESINS 
RUBBERS 

The organic chemistry of conducting polymers: Annual technical 

report, February 1, 1993—May 31, 1994, 19:30387 (R;US) 
ORGANIC SULFUR COMPOUNDS 

See also THIONAPHTHENES 

Biodesulfurization techniques: Application of selected microor- 
ganisms for organic sulfur removal from coals: Final report, 
19:29013 (R;US) 

Molecular biological enhancement of coal biodesulfurization: 
Technical report, March 1, 1994—May 31, 1994, 19:29028 
(R;US) 

ORGANIC SUPERCONDUCTORS 

New ET-based organic superconductors with the organometallic 

anion Cu(CF3)4~, 19:30367 (R;US) 
ORGANIC WASTES 

Biogas project in Nexoe municipality: Supplementary report 2. 
Description of project, 19:30118 (R;DK;In Danish) 

The effect of gamma irradiation on the chemical composition 
and digestible crude protein of poultry excreta, 19:31068 
(R;SY;In Arabic) 

Treating contaminated organic compounds using the DETOX 
process, 19:29218 (RA;US) 

ORGANOMETALLIC COMPOUNDS 


Photochemistry of intermolecular C-H bond activation reactions, 
19:30493 (R;US) 
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ORGANS 
See also BLOOD VESSELS 
ESOPHAGUS 
KIDNEYS 
LUNGS 
SKELETON 
SKIN 

Hair as an indicator of the body burden of metals in relation to 
age, 19:30437 (RA;XA) 

Metabolic deposition of trace elements into the hair and other 
tissues: An animal model, 19:30434 (RA;XA) 

Study on correlation of trace elements in human hair and inter- 
nal organs by nuclear methods, 19:30433 (RA;XA) 

The significance of hair mineral analysis as a means for assessing 
internal body burdens of environmental pollutants: Report on 
an IAEA co-ordinated research programme, 19:30431 (R;XA) 

The significance of mineral pollutants in hair for the assessment 
of the body burden and the concentration in the critical organs 
in laboratory animals, 19:30436 (RA;XA) 

ORIENTAL AMERICANS 
Diversity employment and recruitment sources, 19:31923 (R;US) 
ORNL 

Active Sites Environmental Monitoring Program: FY 1993: An- 
nual report, 19:29344 (R;US) 

Air sampling at Oak Ridge National Laboratory, 19:29404 (R;US) 

Alternatives evaluation and decommissioning study on shielded 
transfer tanks at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 19:29205 (R;US) 

Data and records management plan for the White Wing Scrap 
Yard (Waste Area Grouping 11) geophysical survey at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 19:29449 
(R;US) 

ORTHOGONAL PINCH DEVICES (LINEAR) 

See LINEAR THETA PINCH DEVICES 

OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 

See also ANHARMONIC OSCILLATORS 

Resonator/oscillator response to liquid loading, 19:30630 (R;US) 

Semiquantum chaos and the large N expansion, 19:31289 (R;US) 

OSTEOSARCOMAS 

Osteosarcoma and tumours of the haemopoietic system by low- 
dose irradiation, 19:31147 (RA;XE) 

Studies on myeloid leukaemia and osteosarcoma induced in 
mice by Ra-224, 19:31149 (RA;XE) 

OUTAGES 
Shut-down risk management at the river bend station, 19:29641 
(RA;XA) 
OUTPUT 
See PRODUCTION 
OVERVOLTAGE 

Experimental results of overvoltage measurements in a self- 
consumption, 19:29674 (RA;XA) 

Overvoltages and application of metal oxide arresters in high- 
voltage and extra- high-voltage networks, 19:29675 (RA;XA) 

Some topical problems of overvoltages and reliability, 19:29673 
(RA;XA) 

OXIDES 

See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CHLORINE OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
GALLIUM OXIDES 
HAFNIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 





NITROGEN OXIDES 
PHOSPHORUS OXIDES 
POTASSIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
THALLIUM OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
YTTERBIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 
Defects and transport in mixed oxides: Progress report, [De- 
cember 22, 1992—September 30,1993], 19:30314 (R;US) 
Hot pressed a-SiAION ceramics, 19:30331 (RA;US) 
Study of fluorescent flux by using Rhodes’ model, 19:30463 
(R;TH;In Thai) 
OXYGEN 
An overview of the Evaluation of Oxygen Interactions with Mate- 
rials Ill Experiment: Space Shuttle Mission 46; July-August, 
1992, 19:30487 (R;US) 
Time evolution of dissolved oxygen and redox conditions in a 
HLW repository, 19:29362 (R;SE) 
OXYGEN 16 
Radial pattern of nuclear decay processes, 19:31557 (R;DE) 
OXYGEN 16 TARGET 
The analysis and evaluation by the method of reduction of total 
photoneutron reaction cross sections in the range of giant 
dipole resonance, 19:31629 (R;RU) 
OXYGEN 18 
Monsoon records in Indian corals, 19:30424 (IA;JP) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Photoionisation of O* below the n=3 threshold of the reduced 
ion, 19:31669 (R;XA) 
OXYGEN LOGS 
See NEUTRON-GAMMA LOGGING 
OYSTER CREEK-1 REACTOR 
An aerial radiological survey of the Oyster Creek Nuclear Power 
Plant and surrounding area, Forked River, New Jersey: Date 
of survey: September 18-25, 1992, 19:29924 (R;US) 
OZONE 
Continental and oceanic fate of pollutants, 19:30884 (RA;US) 
Indirect global warming effects of ozone and stratospheric water 
vapor induced by surface methane emission, 19:30904 (R;US) 
Radiative forcing for changes in tropospheric O3, 19:30905 
(R;US) 
OZONE LAYER 
The development and evaluation of water-mist fire extinguishing 
systems, 19:30549 (R;US) 
1,2-ETHANEDITHIOL 
See DITHIOLS 


P 


P CODES 
PARET-ANL: Program for the Analysis of Reactor Transients, 
19:31956 (CM;US) 
PCLOOK: an interactive code for spectral analysis, 19:31959 
(l;AR;In Spanish) 
P REACTOR 
instrument air dew point requirements — 108-P, L, K, 19:29918 
(R;US) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 


PARTICLE BEAMS 


PACIFIC GAS DIABLO CANYON-2 REACTOR 

See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST LABORATORIES 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 

See USA 
PACIFIC OCEAN 

A theory for the El Nino, 19:31019 (R;XA) 

Workshop on coal in Asia-Pacific FY ’93, 19:30101 (i;JP) 
PACKAGING 

Approximating the leakage testing acceptance criteria for pack- 
ages designed to transport radioactive material, 19:30546 
(R;US) 

Performance-oriented packaging: A guide to identifying, procur- 
ing, and using: Procurement and use of packaging using 
HM-181 regulations, 19:30060 (R;US) 

PACKAGING RULES 

Training assessments and assistance, 19:29207 (R;US) 
PAH 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 

Energy optimization of the paint-spraying booths: Appendix. Dry 
and wet booths, 19:30171 (R;DK;In Danish) 

Energy optimization of the paint-spraying booths: Main report, 
19:30170 (R;DK;In Danish) 

PAKISTAN (EAST) 
See BANGLADESH 
PALLADIUM COMPOUNDS 
Qualification of reserve RTF Pd/Z: Task technical plan, 
19:29497 (R;US) 
PALLADIUM NITRATES 
See NITRATES 
PALLADIUM COMPOUNDS 
PANINDCO PROCESS 
See COAL GASIFICATION 
PAPER INDUSTRY 

A comprehensive program to develop correlations for the physi- 
cal properties of Kraft black liquor: Interim report No. 2, 
19:30166 (R;US) 

Gasification of black liquors. A preliminary study on conse- 
quences for power and heat production in sulfate based pulp 
industry, 19:30172 (R;SE;in Swedish) 

Pulp and paper mill of the future: A workshop: Final report, 
19:30165 (R;US) 

PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARAFFIN 

Relative permeability and the microscopic distribution of wetting 
and nonwetting phases in the pore space of Berea sandstone, 
19:29115 (R;US) 

PARALLEL PROCESSING 

A new communication scheme for the neutron diffusion nodal 
method in a distributed computing environment, 19:31648 
(R;US) 

Split-C and active messages under SUNMOS on the intel 
Paragon, 19:31977 (R;US) 

PARAMAGNETIC RESONANCE (NUCLEAR) 

See NUCLEAR MAGNETIC RESONANCE 

PARTICLE BEAM FUSION ACCELERATOR 

Charged particle dynamics in the acceleration gap of the PBFA 
ll ion diode, 19:31890 (R;US) 

Shot-to-shot comparison of the first Li-beam driven hohiraum 
experiments, 19:31891 (R;US) 

PARTICLE BEAMS 

Advanced methods for the computation of particle beam trans- 
port and the computation of electromagnetic fields and 
beam-cavity interactions: Progress report, July 1993—August 
1994, 19:30655 (R;US) 

Electron beam deflection diagnostic, 19:31407 (RA;US) 

intraband radioluminescence of dielectrics: Properties and appli- 
cations to high power beams diagnostics, 19:31404 (RA;US) 

Refined definition of the beam brightness as the arithmetic 
mean of the distribution function, 19:31397 (RA;US) 
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PARTICLE BOOSTERS 


PARTICLE BOOSTERS 

The LEB to MEB transfer kicker system prototype, 19:30707 

(R;US) 
PARTICLE LOSSES 

Divertor heat and particle control experiments on the DIll-D 
tokamak, 19:31868 (R;US) 

lon orbit loss and the poloidal electric field in a tokamak, 
19:31737 (R;US) 

PARTICLES 

See also PARTICULATES 

3-D turbulent particle dispersion submodel development: Quar- 
terly progress report No. 4, January 15, 1992—April 15, 1992, 
19:29091 (R;US) 

3-D turbulent particle dispersion submodel development: Quar- 
terly progress report No. 3, October 15, 1991—January 15, 
1992, 19:29090 (R;US) 

PARTICULATES 

Air pollution in Kenya, 19:30454 (RA;XA) 

Air pollution in Santiago (Chile) as a studied by nuclear and 
other techniques, 19:30448 (RA;XA) 

Air pollution in Thailand using nuclear-related analytical tech- 
niques, 19:30458 (RA;XA) 

An integrated gasification combined-cycle system based on the 
transport reactor, 19:29011 (R;US) 

An introduction to data analysis of airborne particle composition, 
19:30460 (RA;XA) 

Characterization of regional atmospheric aerosols over Hungary 
by PIXE elemental analysis, 19:30451 (RA;XA) 

Particle filter testing at the Power Systems Development Facil- 
ity, Wilsonville, Alabama, 19:29012 (R;US) 

Regional and global atmospheric aerosol studies using the 
"Gent" stacked filter unit sampler and other aerosol collectors, 
with multi-elemental analysis of the samples by nuclear- 
related analytical techniques, 19:30446 (RA;XA) 

Study of the long-range transport of atmospheric pollutants by 
instrumental neutron activation analysis, 19:30449 (RA;XA) 

Trace elements in aerosols from background air pollution moni- 
toring stations in the Amazon Basin using nuclear-related 
techniques, 19:30447 (RA;XA) 

York County Energy Partners CFB Cogeneration Project: An- 
nual report, [September 30, 1992—September 30, 1993], 
19:29624 (R;US) 

PASSIVE SOLAR HEATING SYSTEMS 

See also DIRECT GAIN SYSTEMS 

Parallel processing results from estimation of PASSYS test 
cells, 19:29564 (R;DK) 

PASSIVITY 
Fundamental studies of passivity and passivity breakdown: Final 
report, [September 1993—September 1994], 19:30250 (R;US) 
PATGAS PROCESS 
See COAL GASIFICATION 
PATTERN RECOGNITION 

Pattern clustering and mapping methods for presentation of nu- 

clear reactor noises, 19:30007 (R;XJ) 
PAVEMENTS 

Design of flexible pavement subgrades with geosynthetics, 
19:30575 (RA;US) 

Proceedings of the workshop on cool building materials, 
19:30146 (R;US) 

PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PEACH BOTTOM-1 REACTOR 
Evaluation of MELCOR improvements: Peach Bottom station 
blackout analyses, 19:30018 (R;US) 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 
HEISHI: A fuel performance model for space nuclear applica- 
tions, 19:29840 (R;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 

Paste extrudable explosive aft charge for multi-stage munitions, 

19:30844 (RA;US) 
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PENTAERYTHRITOL TETRANITRATE 

See PETN 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 

Beam-beam tune shift and dynamical beta function in PEP-Il, 
19:30746 (R;US) 

High-power RF cavity R&D for the PEP-Il B Factory, 19:30731 
(R;US) 

Test results of distributed ion pump designs for the PEP-Il 
Asymmetric B-Factory collider, 19:30749 (R;US) 

PERIPHERAL COLLISIONS 

Fast light particles in Kr+Au collisions at 27 and 60 MeV/u, 

19:31565 (R;FR) 
PERMANENT MAGNETS 
23 to 300°C demagnetization resistance of samarium-cobalt 
permanent magnets, 19:29839 (R;US) 
PERMEABILITY DAMAGE 
See FORMATION DAMAGE 
PERMEABILITY REDUCTION 
See FORMATION DAMAGE 
PEROVSKITE CRYSTAL STRUCTURE 
See CUBIC LATTICES 
PERSONAL COMPUTERS 
DOS basics, 19:31943 (R;US) 
PERSONNEL 
See also CONTRACTOR PERSONNEL 
MILITARY PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 
Education 

IAEA role in the training of nuclear power plant personnel, 
19:29908 (RA;XA) 

Report of the seminar on the role and responsibilities of man- 
agement for NPP personnel training, 19:31998 (RA;XA) 

Role and responsibilities of management in NPP personnel 
training and competence. Working material: Presentations for 
the seminar of the IAEA model project in Hungary: Strength- 
ening training for operational safety at Paks NPP, Paks, 21-25 
March 1994, 19:29907 (R;XA) 

Role of Paks NPP in plant personnel training and qualification 
and in Hungarian model project, 19:31999 (RA;XA) 

Meetings 

Role and responsibilities of management in NPP personnel 
training and competence. Working material: Presentations for 
the seminar of the IAEA model project in Hungary: Strength- 
ening training for operational safety at Paks NPP, Paks, 21-25 
March 1994, 19:29907 (R;XA) 

Radiation Doses 

Report from the dosimetry working group to CEDR project man- 

agement, 19:31208 (R;US) 
Reliability 

On the use of data collected during crew reliability experiments at 

Paks Nuclear Power Plant - Status report, 19:29909 (RA;XA) 
Training 

An example of use of SAT for NPP training OJT model, 
19:29849 (RA;XA) 

Computer-based training with special emphasis on shift person- 
nel training, 19:32013 (RA;XA) 

Educational activity of the Institute of Nuclear Techniques of the 
Technical University of Budapest, 19:32002 (RA;XA) 

Improving co-operation between all organisations involved in 
personnel training and qualification. Training and qualification 
of trainers, 19:32005 (RA;XA) 

Introducing the Systematic Approach to Training (SAT) as the 
international best practice in NPP personnel training: What is 
SAT, why it is used and for whom, 19:29846 (RA;XA) 

Management responsibility for training policy, recruiting and re- 
taining qualified NPP personnel, 19:32003 (RA;XA) 

Management support for training and the improvement of safety 
culture, 19:32004 (RA;XA) 





Nuclear power plant personnel training in France, 19:32021 
(RA;XA) 

On-the-job training (OJT) and task performance evaluation, 
19:32014 (RA;XA) 

Optimalized design for training plans, 19:32007 (RA;XA) 

Organization of training programme, 19:29847 (RA;XA) 

Overall evaluation of training programmes and processes. Role 
of evaluation in the QA process, 19:32018 (RA;XA) 

Role of the Hungarian Atomic Energy Commission in the train- 
ing and qualification of NPP personnel, 19:32000 (RA;XA) 

SAT and the use of simulators for training, 19:32010 (RA;XA) 

SAT application, 19:29848 (RA;XA) 

SAT based continuing training, 19:32009 (RA;XA) 

SAT development model for Almaraz NPP (AMA project), 
19:32015 (RA;XA) 

Spanish national programme and experience on training and qual- 
ification for nuclear power plant personnel, 19:32023 (RA;XA) 

Special requirements for the training of technical support per- 
sonnel, 19:32017 (RA;XA) 

Special requirements for training and qualification of mainte- 
nance personnel, 19:32016 (RA;XA) 

Three experience feedback application levels, 19:32019 (RA;XA) 

Training for attaining and maintaining the qualifications and 
competence of NPP personnel, 19:32008 (RA;XA) 

Training of U.S. nuclear power plant personnel, 19:32025 (RA;XA) 

Training of UK nuclear power plant personnel, 19:32024 (RA;XA) 

Training of trainers, 19:32012 (RA;XA) 

Training of trainers in the use of SAT, with special emphasis on 
the simulator trainers. Evaluation of trainers’ on-the-job per- 
formance, 19:32011 (RA;XA) 

Veiki, Institute for Electric Power Research and its role in NPP 
personnel training and in the Hungarian model project, 
19:32001 (RA;XA) 

PERSONNEL DOSIMETRY 

Development of an universal personal dosemeter using semicon- 
ductor sensors for mixed radiation fields, 19:31111 (RA;XE) 

Neutron dosimetry and spectrometry using bubble detectors 
and an anthropomorphic phantom, 19:31198 (IA;CA) 

The implementation of the operational dose quantities into radi- 
ation protection dosimetry (NRPB Association), 19:31109 
(RA;XE) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 

Report of the seminar on the role and responsibilities of man- 

agement for NPP personnel training, 19:31998 (RA;XA) 
PETN 
The fundamental mechanisms of material removal by fluidjet 
machining, 19:29367 (R;US) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 
Biodegradation 

Bioventing feasibility study of low permeability soils for remedia- 

tion of petroleum contamination, 19:31214 (RA;US) 
Capacity 
Energy statistical data (world situation).: 
(l;JP;In Japanese) 
Compliled Data 
Petroleum supply monthly, August 1994, 19:29159 (R;US) 
Coprocessing 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, April 1, 1994—June 30, 1994, 19:29021 (R;US) 

Jointly sponsored research program quarterly technical 
progress report, January—March 1994, 19:29150 (R;US) 

Diffusion 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lyst extrudates: Quarterly progress report, March 20, 
1994—June 20, 1994, 19:29050 (R;US) 

Drainage 

Research program on fractured petroleum reservoirs: 2nd Quar- 

terly report, April 1, 1994—June 30, 1994, 19:29127 (R;US) 
Economic Analysis 
Petroleum marketing monthly, September 1994, 19:29107 (R;US) 


1993, 19:30110 


PETROLEUM PRODUCTS 


Enhanced Recovery 

Development of a membrane-based process for the treatment of 
oily waste waters: Final report, March 4, 1992—March 5, 
1994, 19:29161 (R;US) 

Horizontal oil well applications and oil recovery assessment: 
Technical progress report, April-June 1994, 19:29125 (R;US) 

Improved techniques for fluid diversion in oil recovery: Quarterly 
technical progress report, January 1, 1994—March 31, 1994, 
19:29128 (R;US) 

Improved techniques for fluid diversion in oil recovery: Quarterly 
technical progress report, April 1, 1994—June 30, 1994, 
19:29129 (R;US) 

Improving reservoir conformance using gelled polymer systems: 
7th Quarterly report, March 25, 1994—June 24, 1994, 
19:29131 (R;US) 

Integration of advanced geoscience and engineering techniques 
to quantify inter-well heterogeneity: Quarterly technical report, 
April 1, 1994—June 30, 1994, 19:29106 (R;US) 

Post waterflood CO. miscible flood in light oil, fluvial-dominated 
deltaic reservoirs: 3rd Quarterly report, April 1, 1994—June 
30, 1994, 19:29138 (R;US) 

Research program on fractured petroleum reservoirs: 2nd Quar- 
terly report, April 1, 1994—June 30, 1994, 19:29127 (R;US) 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, March 22, 1994—June 21, 
1994, 19:30474 (R;US) 

Surfactant development for enhanced oil recovery: Second quar- 
terly report, January 1, 1994—March 31, 1994, 19:29151 (R;US) 

West Hackberry Tertiary Project: Quarterly technical progress 
report, March 3, 1993—June 3, 1994, 19:29139 (R;US) 

Market 

Petroleum marketing monthly, August 1994 (Contains glossary), 

19:29160 (R;US) 
Refining 

Energy statistical data (world situation).: 

(1;JP;in Japanese) 
Statistical Data 

Petroleum marketing monthly, August 1994 (Contains glossary), 

19:29160 (R;US) 
Wellhead Prices 
Petroleum marketing monthly, September 1994, 19:29107 (R;US) 


PETROLEUM COKE 
See PETROLEUM PRODUCTS 


PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 


PETROLEUM DEPOSITS 

See also OIL FIELDS 

Analysis of the elastic reflection matrix, 19:29116 (R;NO) 

Depositional sequence analysis and sedimentologic modeling 
for improved prediction of Pennsylvanian reservoirs (annex |): 
Eleventh quarterly technical progress report, July 1, 1992- 
September 30, 1992, 19:29105 (R;US) 

Organic/Inorganic interactions of nitrogen in oil fields Geochem- 
istry: Part 1, Geochemistry: Final report, September 15, 
1991—March 15, 1994, 19:29109 (R;US) 

PETROLEUM INDUSTRY 

State and National Energy and Environmental Risk Analysis 
Systems for Underground Injection Control: Summary annual 
report, April 1993—April 1994, 19:29166 (R;US) 

State and National Energy and Environmental Risk Analysis 
Systems for underground injection control: Summary annual 
report, April 1992—April 1993, 19:29164 (R;US) 

The oil industry and his environmental impacts in the Amazon 
region -local study: Urucu and Jurua, 19:29167 (1;BR;In Por- 
tuguese) 

VEBA annual report 1993, 19:30106 (I;DE;In German) 

PETROLEUM PRODUCTS 

See also GAS OILS 

GASOLINE 

End-use taxes: Current EIA practices, 19:30058 (R;US) 

Petroleum marketing monthly, August 1994 (Contains glossary), 
19:29160 (R;US) 

Petroleum supply monthly, August 1994, 19:29159 (R;US) 


1993, 19:30110 
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PETROLEUM REFINERIES 


PETROLEUM REFINERIES 

Refining and end use of coal liquids: Quarterly report, January— 

March 1994, 19:29017 (R;US) 
PETROLEUM RESIDUES 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, January 1, 1991—March 31, 
1991, 19:29155 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, October 1—December 31, 
1990, 19:29154 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, January 1, 1991—March 31, 
1991, 19:29155 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, April 1, 1991—June 30, 1991, 
19:29156 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, July 1, 1990-—September 30, 
1990, 19:29153 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, April 1-June 30, 1990, 
19:29152 (R;US) 

Development of analytical procedures for coprocessing: Quar- 
terly technical progress report, April 1, 1991—June 30, 1991, 
19:29156 (R;US) 

PHASE TRANSFORMATIONS 

T=0 finite-size scaling for a quantum system with long-range in- 

teraction, 19:31706 (R;XA) 
PHENOL 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, August 25, 1993-November 24, 1993, 
19:29163 (R;US) 

PHENOLS 

See also PHENOL 

Oxidation of phenolics in supercritical water: Quarterly technical 
progress report, March 1, 1994—-May 31, 1994, 19:29069 
(R;US) 

PHOSPHATE PROCESS 
See DESULFURIZATION 
PHOSPHONIC ACIDS 

Selective complexation of the uranyl ion using modified poly- 
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Effects of shale and contaminants on (Vs/Vp) ratios in trans- 

versely - isotropic geology, 19:30934 (RA;US) 
Environmental Transport 

ASCOT Program Scientific Direction, 19:30886 (RA;US) 

Atmospheric diffusion in complex terrain, 19:30887 (RA;US) 

Contaminant fluxes through site containment barriers: Perfor- 
mance assessment and illustrative results, 19:30526 (RA;US) 
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Direct simulation of atmospheric turbulence, 19:30888 (RA;US) 
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Ground, Maryland, 19:30908 (R;US) 
Three-dimensional chemical structure of the INEL aquifer system 
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Thermal enhanced vapor extraction systems: Design, applica- 
tion and performance prediction including contaminant 
behavior, 19:30993 (R;US) 
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Thermal enhanced vapor extraction systems: Design, applica- 
tion and performance prediction including contaminant 
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Development and test of a mobile environmental system for 
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Germany: Final report, 19:30868 (R;DE;In German) 
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Research Aircraft Operations, 19:30885 (RA;US) 
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LAND POLLUTION 
WATER POLLUTION 
Environmental Implementation Plan, 19:29425 (R;US) 
POLLUTION ABATEMENT 
See also AIR POLLUTION ABATEMENT 
US Department of Energy Defense Programs’ approach to Pol- 
lution Prevention Technology transfer/information exchange, 
19:29223 (RA;US) 
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See also AIR FILTERS 
EXHAUST RECIRCULATION SYSTEMS 
INERTIAL SEPARATORS 
Contaminant fluxes through site containment barriers: Perfor- 
mance assessment and illustrative results, 19:30526 (RA;US) 
De-NOx converter of diesel engine vehicle for practical use, 
19:30215 (IA;JP;in Japanese) 
POLLUTION REGULATIONS 
1993 Toxic Chemica! Release Inventory: Emergency Planning 
and Community Right-To-Know Act of 1986, Section 313, 
19:29482 (R;US) 
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(R;US) 
Local enforcement of air quality standards and economic devel- 
opment, 19:30098 (RA;US) 
Site environmental report for calendar year 1992, 19:29403 
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POLY(ISOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See POLYVINYLS 
POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
See MOLECULES 


POLYCYCLIC AROMATIC HYDROCARBONS 

Characterization of polycyclic hydrocarbons and their deriva- 
tives with dynamic secondary mass spectrometry (SIMS), 
19:30429 (R;DE;in German) 

Installation of an HPLC-DAD/APCI-MS and direct flame 
sampling/APCI-MS for fullerenes and PAH research: Initial re- 
port for instrumentation grant, Project period 1 August 
1992-31 July 1994, 19:30511 (R;US) 

Mass transfer and biodegradation of PAH compounds from coal 
tar: Quarterly technical report, Apri-June 1993, 19:29046 
(R;US) 

Mass transfer and biodegradation of PAH compounds from coal 
tar: Quarterly technical report, January-March 1993, 
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Investigation on research for degradable plastics, 19:30389 
(I;JP;ln Japanese) 

Statistical mechanics of polymer systems: 
1990-1991, 19:30478 (R;US) 
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Improving reservoir conformance using gelled polymer systems: 
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19:29130 (R;US) 
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POLYTHIONATES 
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organic contaminants from waste water, 19:31008 (RA;US) 

The role of high pressure in the study and applications of the 
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mers, 19:30405 (R;US) 
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Ceramic subsurface marker prototypes, 19:30316 (R;US) 
PORE PRESSURE 
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stones, 19:29110 (RA;US) 

Role of pore pressure in some rock mechanical processes per- 
taining to the oil industry, 19:29145 (RA;US) 


Progress report, 
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POROUS MATERIALS 
Pore-level flow, transport, agglomeration, and reaction kinetics 
of microorganisms, 19:31212 (RA;US) 
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Ecological risks of DOE’s programmatic environmental restora- 

tion alternatives, 19:29450 (R;US) 
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Decree-Law No. 189/93 of 24 May establishing the General Di- 
rectorate for the Environment, 19:32033 (I;PT;in Portuguese) 

Evaluation of the population exposure to radon in the vicinity of 
uranium mining facilities, 19:31172 (RA;XE) 
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POSITION SENSITIVE DETECTORS 
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POSITRON CAMERAS 

Monte-Carlo simulation of VOLUCAM, a new 3D TOF-PET cam- 

era: A sensitivity study, 19:31035 (R;FR) 


POWER SUPPLIES 


POSITRON SOURCES 
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Fractal studies on the positron annihilation in metals, 19:31695 
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tems, 19:31647 (R;US) 
Positron production in heavy ion collisions: Current status of the 
problem - ll, 19:31563 (R;US) 
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See DRINKING WATER 
POTASSIUM OXIDES 
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POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POTENTIAL SCATTERING 
Chaos in a coulombic muffin-tin potential, 19:31441 (R;DE) 
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See COAL LIQUEFACTION 
POULTRY 
See FOWL 
POWDERS 
Development of a high quality, low cost silicon nitride powder, 
19:30324 (RA;US) 
POWER AMPLIFIERS 
Solid state laser driver for Extreme Ultraviolet Lithography: Re- 
vision 1, 19:30645 (R;US) 
POWER CONDITIONING CIRCUITS 
Fabrication of a lithium battery load conditioner.: Preliminary 
study on 2kWh-class battery operation, 19:30055 (R;JP;In 
Japanese) 
Power conditioning for the National Ignition Facility, 19:31909 
(R;US) 
POWER CONDITIONING SYSTEMS 
See POWER CONDITIONING CIRCUITS 
POWER DEMAND 
Demand forecasting: methodology used te electric power con- 
sumers for irrigation, 19:30050 (1;BR;In Portuguese) 
Methodology of demand forecast by market analysis of electric 
power and load curves, 19:30052 (|;BR;in Portuguese) 
POWER DENSITY 
Uprating of CANDU reactors: A feasibility study, 19:29718 
(IA;CA) 
POWER DISTRIBUTION SYSTEMS 
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POWER GENERATION 
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Study of the ORC-technology for conversion of biofuel-fired dis- 
trict heating plants for electric power generation, 19:30595 
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V-2, 19:29657 (RA;XA) 
NPP V-2 service load power supply, 19:29660 (RA;XA) 
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POWER TRANSMISSION 
Model for cost economic analysis in the maintenance of distribu- 
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POWER TRANSMISSION LINES 

Amendment of the assured delivery provisions of BPA’s Long- 
Term Intertie Access Policy and increased assured delivery: 
Access for non-scheduling utilities: Record of decision, 
19:30046 (R;US) 
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tion using a 1/6th scale model, 19:31318 (RA;US) 
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tion age, 19:31162 (RA;XE) 

PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
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land, 19:29306 (RA;US) 
PRESSURE GRADIENTS 

Data summary of gas pressure measurements on the Los 
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19:30850 (R;US) 

PRESSURE MEASUREMENT 

Precursory pressure anomalies prior to coal mine failures, 
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PRESSURE TUBES 
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(IA;CA) 

Bruce NGS: assessment of calandria tube integrity following a 
sudden pressure tube failure, 19:29731 (IA;CA) 

Experimental and theoretical investigation of pressure tube cir- 
cumferential temperature gradients during coolant boil-off, 
19:29736 (IA;CA) 

Fitness-for-service assessment of pressure tube in CANDU nu- 
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19:29757 (IA;CA) 
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ture distribution experiments: Make-up water series, 
19:29737 (IA;CA) 
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On the risk-based steam generator life time optimisation, 
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channels of some CANDU reactors, 19:29738 (IA;CA) 
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A pilot application of risk-based methods to establish in-service 
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Nuclear Power Station, 19:30039 (R;US) 

An updated and extended safety analysis for the reactor pres- 
sure vessel of the Nuclear Power Plant Stade (KKS), 
19:29685 (RA:XA) 

FALSIRE. CSNI project for fracture analyses of large-scale in- 
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Inservice inspection techniques for primary circuit of WWER- 
reactors, 19:29701 (RA;XA) 

SADAME - An on line computer code to assess in operation de- 
fective fuel characteristics and primary circuit contamination, 
19:29649 (R;FR) 
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See DATA PROCESSING 
PROCESSING (WASTES) 
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PRODUCTION 
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PRODUCTION (PLASMA) 
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River, September 25-26, 1956, 19:29952 (R;US) 
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Automated Estimating System (AES), Standard Value Update 
Program, user’s manual, 19:31938 (R;US) 
PROGRAMMING 
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An object-oriented optimization systems, 19:31970 (R;US) 
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PROLIFERATION 
Nuclear Terms Handbook 1993, 19:31992 (R;US) 
PROMPT NEUTRONS 
The shift of prompt critical in reflected reactors and the limitations 
of the mean prompt-neutron lifetime model, 19:29863 (R;US) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
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Flow measurement of a two phase discharge propane, 
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Destruction of LP XM46 using the molten salt destruction pro- 
cess: Revision 1, 19:30845 (R;US) 
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PROTECTION 
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Current status of pulse-power technology and applications at 
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plasma modification, 19:30689 (R;US) 

PROTON REACTIONS 

Charge exchange reactions in nucleons and nuclei in hadron 
collisions, 19:31635 (IA;RU) 

Neutron halo effects in proton elastic scattering, 19:31572 (R;DE) 
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troscopy diagnostics, 19:31821 (R;US) 
PROTON-PROTON INTERACTIONS 

Leptonic signals from off-shell Z boson pairs at hadron colliders, 

19:31496 (R;DE) 
PROTONS 

A remark on the Q* evolution of intrinsic charm in the proton, 
19:31528 (R;DE) 

ESTAR, PSTAR, ASTAR. A PC package for calculating stopping 
powers and ranges of electrons, protons and helium ions. 
Version 2, 19:31650 (R;XA) 

Family symmetries and proton decay, 19:31505 (R;US) 

Molecular and cellular effects of protons, deuterons and alpha- 
particles, 19:31134 (RA;XE) 


PWR TYPE REACTORS 


PSEUDOMONAS 
Effect of near ultraviolet radiation on Pseudomonas aeruginosa, 
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PSEUDOPARTICLES 
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See J PSI-3097 MESONS 
PUBLIC TRANSPORTATION SYSTEMS 

See TRANSPORTATION SYSTEMS 
PULMONARY LAVAGE 

See LUNGS 
PULSATOR STELLARATOR 

See STELLARATORS 
PULSE GENERATORS 

See also HIGH-VOLTAGE PULSE GENERATORS 

A wideband EMP test system, 19:30632 (R;US) 
PULSE TECHNIQUES 

Sensitivity coefficients and covariance matrix for estimating 
permeability and specific storage from pulse decay measure- 
ments, 19:30912 (RA;US) 

PULSED REACTORS 

SPR-IIIM, A new design for improved performance and reliability 
coupled with reduced maintenance and personnel dose, 
19:29841 (R;US) 

The shift of prompt critical in reflected reactors and the limitations 
of the mean prompt-neutron lifetime model, 19:29863 (R;US) 

PULSES 
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Computer assisted diagnostics on a high-power microwave sys- 
tem, 19:31405 (RA;US) 

PULSTAR-BUFFALO REACTOR 
PULSTAR fuel, low enrichment, long lifetime, economical, 
proven, 19:29939 (RA;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
See also VACUUM PUMPS 
WATER PUMPS 

A graphical solution to the generalized parallel pump problem, 
19:30554 (R;US) 

Darlington NGS fuel damage investigation: 
19:29749 (IA;CA) 

Pressure oscillations in Darlington NGS primary heat transport 
system due to tripping of one main circulation pump, 
19:29726 (IA;CA) 

Proceedings of the Third NRC/ASME Symposium on Valve and 
Pump Testing: Session 1A—Session 2C: Volume 1, 19:29874 
(R;US) 

Proceedings of the Third NRC/ASME Symposium on Valve and 
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TROJAN REACTOR 
WWER TYPE REACTORS 

Compression and immersion tests and leaching of radionu- 
clides, stable metals, and chelating agents from 
cement-solidified decontamination waste collected from nu- 
clear power stations, 19:30987 (R;US) 

Estimation of fracture toughness of cast stainless steels during 
thermal aging in LWR systems-revision 1, 19:29644 (R;US) 
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Evaluation of conservatisms and environmental effects in ASME 
Code, Section Ill, Class 1 fatigue analysis, 19:30042 (R;US) 
Final safety evaluation report related to the certification of the 
System 80* design (Docket No. 52-002): Volume 1, Chapters 

1-14, 19:30030 (R;US) 

Final safety evaluation report related to the certification of the 
System 80* design (Docket No. 52-002): Volume 2, Chapters 
15-22 and appendices, 19:30031 (R;US) 

Fuel performance annual report for 1991: Volume 9, 19:29643 
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ISP28. Calculation of PHEBUS test B9+ 
DAP/RELAPS, 19:30043 (R;SE) 

Leak-before-break behaviour of 
19:29692 (RA;XA) 

SADAME - An on line computer code to assess in operation de- 
fective fuel characteristics and primary circuit contamination, 
19:29649 (R;FR) 

Status of advanced containment systems for next generation 
water reactors, 19:29684 (R;XA) 
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Activity testing of fine-particle size, iron catalysts for coal lique- 
faction, 19:28990 (RA;US) 

Biodesulfurization techniques: Application of selected microor- 
ganisms for organic sulfur removal from coals: Final report, 
19:29013 (R;US) 

Engineering Development of Advanced Physical Fine Coal 
Cleaning Technologies: Froth flotation: Quarterly technical 
progress report No. 21, October 1, 1993—December 31, 1993, 
19:28977 (R;US) 

New concept for coal wettability evaluation and modulation: 
Technical progress report, April 1, 1994—June 30, 1994, 
19:28981 (R;US) 

Time evolution of dissolved oxygen and redox conditions in a 
HLW repository, 19:29362 (R;SE) 


PYRITES 
See PYRITE 


PYROLYTIC GASES 


using SC- 


nuclear piping systems, 


Experimental investigation of the change of low temperature 
carburisation flames: Final report, 19:29100 (1;DE;In German) 
PYROTEK PROCESS 
See WASTE PROCESSING 
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Q DEVICES 
Quiescent plasma machine for plasma investigation, 19:31874 
(IA;BR) 
QUADRUPOLE LINACS 
An 8-meter-long coupled cavity RFQ linac, 19:31415 (R;US) 
Performance report on the ground test accelerator radio- 
frequency quadrupole, 19:31416 (R;US) 
QUADRUPOLES 
Interaction region quadrupole roll and solenoid misalignment in 
RHIC, 19:30701 (R;US) 
QUALITY ASSURANCE 
Environmental qualification: The impact on human performance 
requirements, 19:29742 (IA;CA) 


Procurement strategy for environmentally qualified material, 
19:29741 (IA;CA) 


Quality assurance and reduction of patient exposure, 19:31042 
(RA;XE) 

Refinement of methods for the assessment of organ doses, and 
possible reduction of patient exposure, 19:31043 (RA;XE) 

QUANTUM CHROMODYNAMICS 

A remark on the Q* evolution of intrinsic charm in the proton, 
19:31528 (R;DE) 

Symmetry properties of the effective action for high-energy scat- 
tering in QCD, 19:31482 (R;DE) 

Towards a dynamical solution of the strong CP problem, 
19:31438 (R;DE) 
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QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
Quantum group and quantum symmetry, 19:31460 (R;XA) 
QUANTUM MECHANICS 
Finite quantum physics and noncommutative geometry, 
19:31274 (R;XA) 
On a generalized Kepler-Coulomb system: inter basis expan- 
sions, 19:31283 (R;XJ) 
Path integral discussion for Smorodinsky-Winternitz potentials. 
Pt. 2: The two- and three-dimensional sphere, 19:31272 (R;DE) 
Probing violation of quantum mechanics in the Ko-Ky system, 
19:31290 (R;US) 
Quantum mechanics with spontaneous localization and experi- 
ments, 19:31277 (R;XA) 
Semiquantum chaos and the large N expansion, 19:31289 (R;US) 
Spin-orbit pendulum: oscillations between spin and orbital an- 
gular momentum, 19:31273 (R;DE) 
Spontaneous wave packet reduction, 19:31280 (R;XA) 
Superselection sectors with infinite statistical dimension, 
19:31271 (R;DE) 
T=0 finite-size scaling for a quantum system with long-range in- 
teraction, 19:31706 (R;XA) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Dynamics of the chiral transition, 19:31564 (R;US) 
Investigation of direct photon production in 200 A GeV S + Au 
reactions, 19:31481 (R;US) 
QUARK MODEL 
See also FLAVOR MODEL 
STRING MODELS 
Low energy theorems in quark potential models, 19:31489 (R;XJ) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARTZ 
Generation of micro-domains in AT-cut quartz by thermal pro- 
cessing and the effect on resonator modes, 19:30627 (R;US) 
QUASI PARTICLES 
See also EXCITONS 
INSTANTONS 
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Health hazards of radiation to the population, 
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Statistical methods for the analysis of geographical correlations, 
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A new analysis of radiation-induced cytogenetic damage in hu- 
man lymphocytes using the PCC technique, and its implications 
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Methodology for the analysis of radiation carcinogenesis studies 
and application to ongoing experiments, 19:31131 (RA;XE) 

Radiation carcinogenesis and its control: Approaches to mecha- 
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Radiation damage and recovery of the immune system, 
19:31153 (RA;XE) 

RADIATION MONITORING 
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Radioactivity monitoring of the Irish marine environment 1991 
and 1992, 19:31024 (R;IE) 

Radiological Protection Institute of Ireland 1992 annual report 
and accounts, 19:31937 (R;IE) 

RADIATION MONITORS 

Low-energy beta spectroscopy using pin diodes to monitor tri- 

tium surface contamination, 19:30797 (R;US) 
RADIATION PROTECTION 

Act No. 61 of 21 January 1994-Transformation into law, with 
amendments, of Decree-Law No. 496 of 4 December 1996 
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controls and creating the National Environmental Protection 
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Development of fundamental data for radiation protection, 
19:31182 (RA;XE) 
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rised to train in radiation protection the competent person 
mentioned in Section 17 of Decree No. 86-1103 of 2 October 
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Rdiation protection. Progress report 1990-91, 19:31106 (R;XE) 
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Radiation Control Regulation 1993, 19:29485 (1;AU) 
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RADIATION QUALITY 

Cellular and molecular studies on radiation quality: A 
comparison between genetically relevant damage and cell in- 
activation, 19:31129 (RA;XE) 

Specification of radiation quality at the nanometer level, 
19:31121 (RA;XE) 

RADIATION SAFETY 
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Effects of dust accumulation and removal on radiator surfaces 
on Mars, 19:29818 (R;US) 

High temperature radiator materials for applications in the low 
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Site Environmental Report summary, 1993, 19:29421 (R;US) 
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RADIOACTIVE MATERIALS 
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hazards assessment document, 19:29456 (R;US) 
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Defense Programs Transportation Risk Assessment, 19:29206 
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Laboratory characterization of rock joints, 19:29342 (R;US) 

Land disposal restriction (LDR) waste management strategy at 
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19:29300 (RA;US) 

Summary of expenditures of rebates from the low-level radioac- 
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Report to Congress, 19:29296 (R;US) 
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and high-level waste, 19:29289 (RA;US) 
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Waste minimization and pollution prevention awareness plan, 
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RADIOACTIVE WASTE PROCESSING 
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HAZWOPER work plan and site safety and health plan for the 
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Potential for national consensus standards for the packaging 
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Cesium return program lessons learned FY 1994, 19:29209 
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See CRYSTALLOGRAPHY 
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February 1994, 19:29502 (R;US) 


RADIOISOTOPE KINETICS 


See RADIONUCLIDE KINETICS 





RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also BONE SEEKERS 
ELEMENT 106 ISOTOPES 
NEUTRON-RICH ISOTOPES 
Estimating an appropriate sampling frequency for monitoring 
ground water well contamination, 19:29426 (R;US) 
Natural and active chemical remediation of toxic metals and ra- 
dionuclides in the aquatic environment, 19:31006 (RA;US) 
Nuclear medicine program progress report for quarter ending 
June 30, 1994, 19:30500 (R;US) 
The reduction of the risks of late effects from incorporated ra- 
dionuclides (NRPB Association), 19:31154 (RA;XE) 
Three-dimensional chemical structure of the INEL aquifer system 
near the Idaho Chemical Processing Plant, 19:30928 (RA;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
Dose assessment and quality assurance in diagnostic radiology, 
19:31038 (RA;XE) 
RADIOMETERS 
Photometric studies of clouds from an atmospheric radiation 
measurement site, 19:30894 (RA;US) 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
Rapid monitoring of large groups of internally contaminated peo- 
ple following a radiation accident, 19:31189 (R;XA) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
Aquatic Ecosystems 
Radioecology of transuranics in the marine environment, 
19:31013 (RA;XE) 
Cesium 134 
Chemical treatments to reduce the transfer of caesium radioiso- 
topes to the human foodchain after a serious nuclear 
accident, 19:31118 (RA;XE) 
Cesium 137 
Cycling of radiocesium and -strontium in natural ecosystems, 
19:30960 (RA;XE) 
Computer Codes 
On integrating modeling software for application to total-system 
performance assessment, 19:31985 (R;US) 
Crops 
Transfer of accidentally released radionuclides in agricultural 
systems (TARRAS), 19:30963 (RA;XE) 
Earth Atmosphere 
Validation, training and uncertainty study experiments for real- 
time atmospheric dispersion models, 19:30864 (RA;XE) 
Environmental Effects 
Effects of humic substances on the migration of radionuclides : 
Complexation of actinides with humic substances in natural 
aquatic systems. Appendix IV, 19:30506 (RA;DE) 
Environmental Exposure Pathway 
Simulation of transfer via the soil-plant food chain after acciden- 
tal release, 19:30952 (RA;XE) 
Environmental impacts 
Deposition of radionuclides and their subsequent relocation in 
the environment following an accidental release to the atmos- 
phere, 19:30965 (RA;XE) 
Food Chains 
Chemical treatments to reduce the transfer of caesium radioiso- 
topes to the human foodchain after a serious nuclear 
accident, 19:31118 (RA;XE) 
Simulation of transfer via the soil-plant food chain after acciden- 
tal release, 19:30952 (RA;XE) 


RADIUM 224 


G Codes 
GETOUT: Radionuclide Migration from Underground Source, 
19:31951 (CM;US) 
Lead 210 
Behaviour of polonium-210 and lead-210 in European marine 
environments: Application of bioindicators, 19:31014 (RA;XE) 
Mathematical Models 
Calculations supporting evaluation of potential environmental 
standards for Yucca Mountain, 19:29327 (R;US) 
Mediterranean Sea 
Artifical radionuclides transfer form the Rhone Delta to the 
Mediterranean, 19:31011 (RA;XE) 
Polonium 210 
Behaviour of polonium-210 and lead-210 in European marine 
environments: Application of bioindicators, 19:31014 (RA;XE) 
Progress Report 
Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 1. progress 
report: Period covered: June 1991 - December 1991, 
19:30501 (R;DE) 
Radiation Accidents 
Deposition of radionuclides and their subsequent relocation in 
the environment following an accidental release to the atmos- 
phere, 19:30965 (RA;XE) 
Rhone River 
Artifical radionuclides transfer form the Rhone Delta to the 
Mediterranean, 19:31011 (RA;XE) 
Rivers 
Transfer processes and modelling of plutonium species and 
gamma emitters in the Scheidt Estuary, 19:31009 (RA;XE) 
Sensitivity Analysis 
Sample application of sensitivity/uncertainty analysis techniques 
to a groundwater transport problem: National Low-Level 
Waste Management Program, 19:29414 (R;US) 
Soils 
Transfer of accidentally released radionuclides in agricultural 
systems (TARRAS), 19:30963 (RA;XE) 
Strontium 90 
Cycling of radiocesium and -strontium in natural ecosystems, 
19:30960 (RA;XE) 
Surface Waters 
Modelling the transport of radionuclides through the freshwater 
environment, 19:31012 (RA;XE) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Patient dose from radiopharmaceuticals, 19:31047 (RA;XE) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Dysfunction and neoplasis of haemopoietic and osteogenic tis- 
sue following external irradiation or bone-seeking radionuclide 
contamination in utero or during neonatal development, 
19:31161 (RA;XE) 
Individual radiosensitivity and its relation to colo-rectal cancer, 
19:31122 (RA;XE) 
Radiation-induced genetic effects in germ cells of mammals, 
19:31142 (RA;XE) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Biophysical models for the effectiveness of different radiations, 
19:31120 (RA;XE) 
Radiotherapy compensators for an unspecified target dose, 
19:31054 (IA;CA) 
RADIUM 224 
Epidemiological studies of radiation carcinogenesis and its bio- 
physical basis, 19:31174 (RA;XE) 
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RADIUM 226 


RADIUM 226 
Determination of 226 Ra and 228 Ra in mineral spring waters of 
the Aguas da Prata region, 19:31021 (1;BR;in Portuguese) 
RADIUM 228 
Determination of 22° Ra and 228 Ra in mineral spring waters of 
the Aguas da Prata region, 19:31021 (I;BR;in Portuguese) 
RADIUM ADDITIONS 
See ALLOYS 
RADIUM D 
See LEAD 210 
RADON 
Assessment and management of radiation exposure and risks 
from natural and man-made radiation sources, 19:31170 
(RA;XE) 
Evaluation of the population exposure to radon in the vicinity of 
uranium mining facilities, 19:31172 (RA;XE) 
improvement of procedures to assess intakes of radionuclides 
from samples of airborne activity, 19:31168 (RA;XE) 
Investigation of the relationship between lung cancer and radon 
in houses, 19:31181 (RA;XE) 
Natural exposure from radon and radon progeny in Spanish 
houses. Pt. 2, 19:31171 (RA;XE) 
Radon and lung cancer in the Ardennes and Eifel region, 
19:31180 (RA;XE) 
Radon sources and models (NRPB Association), 19:31169 
(RA;XE) 
Sensitivity analysis of the noble gas transport and fate model: 
CASCADRS, 19:30946 (R;US) 
RADON 222 
Design and realisation of a calibration service (a standard test 
bench) for radon-222 and its short-lived daughter products in 
air, 19:30861 (RA;XE) 
Sources and transport of indoor radon: 
mechanisms, 19:31200 (i;NL) 
RAILWAYS 
See also ELECTRIC RAILWAYS 
Gouge initiation in high-velocity rocket sled testing, 19:30536 
(R;US) 
New York state high-speed surface transportation study: Final 
report, 19:30160 (R;US) 
RAIN WATER 
Determination of the changes of water storage in an aridisol at 
the central Bolivian highlands with the help of nuclear tech- 
niques, 19:30975 (1;BO;In Spanish) 
Effects of an alternative management of water storage on 
aridisol at the Bolivian Altiplane, 19:30973 (1;BO;in Spanish) 
RANDOMNESS 
Understanding the mechanisms of length scale competition: 
The sine-Gordan soliton case, 19:31428 (R;US) 
RARE EARTH COMPLEXES 
See also EUROPIUM COMPLEXES 
Complexation of lanthanides and actinides with humic acids. 
Appendix Il: Semestrial report, July 1st - December 31st 
1991, 19:30504 (RA;DE) 
RARE EARTHS 
See also CERIUM 
LANTHANUM 
LUTETIUM 
SAMARIUM 
Complexation of lanthanides and actinides with humic acids. 
Appendix Ii, 19:30508 (RA;DE) 
New water soluble phosphonate and polycarboxylate complex- 
ants for enhanced f element separations, 19:30416 (R;US) 
RARE GASES 
See also ARGON 
HELIUM 
RADON 
Coherence properties of high order harmonic radiation, 
19:31675 (R;US) 


Rare gas isotope yields in bremsstrahlu 
actions of 41K, § 


RATS 


Nuclear medicine program progress report for quarter ending 
June 30, 1994, 19:30500 (R;US) 


Measurements and 


-induced nuclear re- 
b, 1271, 8Cs, and 9*La, 19:31631 (R;JP) 
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RAYLEIGH SCATTERING 
HFIT30: Thomson Scattering Lineshape Fitting for Plasma Di- 
agnostics, 19:31948 (CM;US) 
RBE 
RBE for normal tissues at low doses and low doses fraction in 
normal and potentially sensitive populations, with emphasis 
on parenchymal and vascular damage in late and chronic ra- 
diation damage, 19:31158 (RA;XE) 
RBMK-1500 REACTOR 
See IGNALINSK-1 REACTOR 
RDF 
See REFUSE DERIVED FUELS 
REACTIVITY INSERTIONS 
PARET-ANL: Program for the Analysis of Reactor Transients, 
19:31956 (CM;US) 
REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
TRANSIENT OVERPOWER ACCIDENTS 
Analysis with SCDAP/RELAPS5 of reflooding of an overheated 
core in Forsmark 3 BWR after loss of electric power, 
19:29647 (R;SE) 
Evaluation of MELCOR improvements: Peach Bottom station 
blackout analyses, 19:30018 (R;US) 
ISP28. Calculation of PHEBUS test B9+ 
DAP/RELAPS, 19:30043 (R;SE) 
Preliminary calculation of the plume rise for the Chernobyl acci- 
dent, 19:29934 (R;TH;In Thai) 
Statement of nuclear incidents at nuclear installations: first 
quarter 1994, 19:30025 (1;GB) 
REACTOR ARGENTIN-3 
See RA-3 REACTOR 
REACTOR CHANNELS 
See also FUEL CHANNELS 
Flow reversal and thermal limit in a heated rectangular channel, 
19:29944 (R;US) 
REACTOR CHARGING MACHINES 
Control of CANDU 3 fuel handling operations using a dedicated 
distributed control system, 19:29911 (IA;CA) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR SAFETY FUSES 


using SC- 


Aging 

Approach for the management of plant aging, 19:29753 (IA;CA) 

Evaluation of in-service ageing of heavy PWR components, 
19:29689 (RA;XA) 

IAEA specialist's meeting on the integrity of pressure compo- 
nents of reactor systems, 19:29867 (R;XA) 

Regulatory requirements point of view integrity of pressure com- 
ponents of reactor systems, 19:29690 (RA;XA) 

The PISC Ill programme - A status report (December 1991), 
19:29868 (RA;XA) 

Corrosion 

Aeolian removal of dust from radiator surfaces on Mars, 
19:29815 (R;US) 

Lunar and Martian environmental interactions with nuclear 
power system radiators, 19:29831 (R;US) 

The chemical effects of the Martian environment on power sys- 
tem component materials: A theoretical approach, 19:29559 
(R;US) 

Corrosion Fatigue 
CPTF run 6 flux monitoring, 19:29638 (R;US) 
Crack Propagation 

An investigation of the effects of history dependent damage in 
time dependent fracture mechanics; Phases |, Il, and one half 
of Phase Ill - variable load conditions: Progress report, 
19:29866 (R;US) 





Cracks 
Stability of cracked pipe under inertial stresses: Subtask 1.1 fi- 
nal report, 19:29876 (R;US) 
Creep 
Creep properties of PWC-11 base metal and weldments as af- 
fected by heat treatment, 19:29790 (R;US) 
Decomposition 
Aeolian removal of dust from radiator surfaces on Mars, 
19:29815 (R;US) 
Lunar and Martian environmental interactions with nuclear 
power system radiators, 19:29831 (R;US) 
Design 
1987 Overview of the free-piston Stirling technology for space 
power application, 19:29793 (R;US) 
A feasibility assessment of magnetic bearings for free-piston 
Stirling space power converters, 19:29786 (R;US) 
Fatigue failure of regenerator screens in a high frequency Stir- 
ling engine, 19:29792 (R;US) 
Free-piston Stirling technology for space power, 19:29804 (R;US) 
Programmatic status of NASA's CSTI high capacity power Stir- 
ling Space Power Converter Program, 19:29811 (R;US) 
Status of NASA's Stirling Space Power Converter Program, 
19:29774 (R;US) 
Dynamic Loads 
An investigation of the effects of history dependent damage in 
time dependent fracture mechanics; Phases |, Il, and one half 
of Phase Ill - variable load conditions: Progress report, 
19:29866 (R;US) 
Embrittlement 
Overview of USNRC plans on irradiation embrittlement correla- 
tions (Reg. guide 1.99), 19:29869 (RA;XA) 
Fabrication 
[Aluminum components fabricated for the Savannah River 
Plant], 19:29951 (R;US) 
Fatigue 
Evaluation of conservatisms and environmental effects in ASME 
Code, Section Ill, Class 1 fatigue analysis, 19:30042 (R;US) 
Flexural Strength 
Design test request No. 1263 K Reactor graphite key and VSR 
channel sleeve test, 19:30010 (R;US) 
Fracture Properties 
Design test request No. 1263 K Reactor graphite key and VSR 
channel sleeve test, 19:30010 (R;US) 
Heat Treatments 
High temperature radiator materials for applications in the low 
Earth orbital environment, 19:29796 (R;US) 
information Systems 
Derivation of component failure data and trend analysis at Point 
Lepreau Generating Station, 19:29725 (IA;CA) 
Lifetime 
Evaluation of in-service ageing of heavy PWR components, 
19:29689 (RA;XA) 
Magnetic Properties 
Makeup and uses of a basic magnet laboratory for characteriz- 
ing high-temperature permanent magnets, 19:29822 (R;US) 
Meetings 
IAEA specialist's meeting on the integrity of pressure compo- 
nents of reactor systems, 19:29867 (R;XA) 
Nondestructive Testing 
Evaluation of powder metallurgy plates made by Sylvania Elec- 
tric Products, Inc., 19:29889 (R;US) 
Feasibility of developing risk-based rankings of pressure bound- 
ary systems for inservice inspection, 19:29645 (R;US) 
Reliability 
Derivation of component failure data and trend analysis at Point 
Lepreau Generating Station, 19:29725 (IA;CA) 
Seismic Effects 
Stability of cracked pipe under inertial stresses: Subtask 1.1 fi- 
nal report, 19:29876 (R;US) 
Shielding 
Environmental interactions and the SP-100 power system, 
19:29834 (R;US) 


REACTOR FUELING 


Specifications 

Compiled reports on the applicability of selected codes and 

standards to advanced reactors, 19:29646 (R;US) 
Standards 

Compiled reports on the applicability of selected codes and 
standards to advanced reactors, 19:29646 (R;US) 

Evaluation of conservatisms and environmental effects in ASME 
Code, Section Ill, Class 1 fatigue analysis, 19:30042 (R;US) 

Testing 

Component technology for Stirling power converters, 19:29819 
(R;US) 

Graphite contaminant tests for DR&H piles (C-206A, HW24, C- 
165A, HW24), 19:29954 (R;US) 

Makeup and uses of a basic magnet laboratory for characteriz- 
ing high-temperature permanent magnets, 19:29822 (R;US) 

Materials technology assessment for a 1050 K Stirling Space 
Engine design, 19:29802 (R;US) 

NASA Lewis Stirling SPRE testing and analysis with reduced 
number of cooler tubes, 19:29832 (R;US) 

One- and two-dimensional Stirling machine simulation using ex- 
perimentally generated reversing flow turbuulence models, 
19:29782 (R;US) 

Overview of NASA supported Stirling thermodynamic loss re- 
search, 19:29829 (R;US) 


Progress toward the evolution of a Stirling Space Engine, 
19:29797 (R;US) 

Results from baseline tests of the SPRE | and comparison with 
code model predictions, 19:29805 (R;US) 

SPRE | Free-Piston Stirling Engine Testing at NASA Lewis Re- 
search Center, 19:29798 (R;US) 

Space reactor/Stirling cycle systems for high power Lunar appli- 
cations, 19:29817 (R;US) 

Stirling machine operating experience, 19:29820 (R;US) 

Technology for Brayton-cycle space powerplants using solar 
and nuclear energy, 19:29838 (R;US) 

Welded Joints 
Creep properties of PWC-11 base metal and weldments as af- 
fected by heat treatment, 19:29790 (R;US) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 

Integrating CATHENA with CANDU plant controllers, 19:29912 
(IA;CA) 

Pressure oscillations in Darlington NGS primary heat transport 
system due to tripping of one main circulation pump, 
19:29726 (IA:CA) 

REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

A pilot application of risk-based methods to establish in-service 
inspection priorities for nuclear components at Surry Unit 1 
Nuclear Power Station, 19:30039 (R;US) 

CPTF run 6 flux monitoring, 19:29638 (R;US) 

Dimensioning of coolant pumps, 19:29642 (R;SE;ln Swedish) 

Inhibition of carbon steel corrosion in filtered Columbia River 
water, 19:29947 (R;US) 

Pressurizing new reactors, 19:29950 (R;US) 

Production test PT-IP-355-I K reactor backup water supply test, 
19:29958 (R;US) 

REACTOR CORES 

Analysis with SCDAP/RELAPS of reflooding of an overheated 
core in Forsmark 3 BWR after loss of electric power, 
19:29647 (R;SE) 

Physical characterization of the Skua fast burst assembly, 
19:30009 (R;US) 

Simulation of a CANDU reactor using a real-time advanced re- 
actor core model, 19:29732 (IA;CA) 

The use of depleted uranium for the reduction of void reactivity 
in CANDU reactors, 19:29715 (IA;CA) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELING 

Control of CANDU 3 fuel handling operations using a dedicated 

distributed control system, 19:29911 (IA;CA) 
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REACTOR FUELS 


REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

See also IN CORE INSTRUMENTS 

Comparison of high temperature, high frequency core loss and 
dynamic B-H loops of two 50 Ni-Fe crystalline alloys and an 
iron-based amorphous alloy, 19:29824 (R;US) 

Environmental interactions and the SP-100 power system, 
19:29834 (R;US) 

High frequency, high temperature specific core loss and dy- 
namic B-H hysteresis loop characteristics of soft magnetic 
alloys, 19:29813 (R;US) 

Overview of space power electronic’s technology under the 
CSTI High Capacity Power Program, 19:29773 (R;US) 

Radiation and temperature effects on electronic components in- 
vestigated under the CSTI High Capacity Power Project, 
19:29836 (R;US) 

User’s guide to the FFTF Plant Operational Data Management 
System (B1039), 19:30016 (R;US) 

REACTOR LATTICES 

Neutronic study on direct conversion of the Indonesian research 

reactor RSG-GAS core to use silicide fuel, 19:29990 (RA;JP) 
REACTOR LICENSING 

Application of risk-based value-impact analysis in a nuclear reg- 

ulatory environment, 19:29850 (IA;CA) 
REACTOR MAINTENANCE 

A systems view of CANDU reactor retubing, 19:29723 (IA;CA) 

Fuel channel installation tooling for retubing Bruce reactors, 
19:29757 (IA;CA) 

In-process control of welding during CANDU reactor mainte- 
nance operations, 19:29755 (IA;CA) 

SLARette Mark 2 system, 19:29722 (IA;CA) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

CSTI high capacity power, 19:29807 (R;US) 

Effects of dust accumulation and removal on radiator surfaces 
on Mars, 19:29818 (R;US) 

Recent progress in nuclear power plant life extension technol- 
ogy development, 19:29636 (RA;XA) 

Refractory metal alloys and composites for space power sys- 
tems, 19:29801 (R;US) 

The NASA CSTI High Capacity Power Program, 19:29826 (R;US) 

The NASA CSTI High Capacity Power Project, 19:29833 (R;US) 

The effects of atomic oxygen on the thermal emittance of high 
temperature radiator surfaces, 19:29816 (R;US) 

The emittance of space radiator materials measured at elevated 
temperatures, 19:29803 (R;US) 

REACTOR MONITORING SYSTEMS 

Core monitoring system for WWER-440 PWR’s, 19:29901 
(RA;XA) 

Point Lepreau’s local area network based station control com- 
puter and generic monitoring system: Live and historical plant 
data collection and distribution system, 19:29761 (IA;CA) 

Sensor/signal monitoring and plant maintenance, 19:29898 
(R;NL) 

REACTOR OPERATION 

Regulatory requirements point of view integrity of pressure com- 

ponents of reactor systems, 19:29690 (RA;XA) 
REACTOR OPERATORS 

An empirical investigation of operator performance in cognitively 
demanding simulated emergencies, 19:30041 (R;US) 

Assessment of training effectiveness: A trainer's perspective, 
19:29770 (IA;CA) 

Competency assessment of reactor operator candidates using 
full-scope simulators: The emerging Canadian regulatory ap- 
proach, 19:31934 (IA;CA) 

The effects of stress on nuclear power plant operational deci- 
sion making and training approaches to reduce stress effects, 
19:30034 (R;US) 

Towards a new regulatory regime for nuclear operator certifica- 
tion, 19:31933 (IA;CA) 

REACTOR PROTECTION SYSTEMS 
See also ECCS 
Documentation for safety critical software, 19:31941 (RA;CA) 
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Ontario Hydro’s program for environmental qualification of in- 
service plants, 19:29740 (IA;CA) 

Procurement strategy for environmentally qualified material, 
19:29741 (IA;CA) 

REACTOR SAFETY 

Application of risk-based value-impact analysis in a nuclear reg- 
ulatory environment, 19:29850 (IA;CA) 

Environmental qualification: The impact on human performance 
requirements, 19:29742 (IA;CA) 

Ontario Hydro’s program for environmental qualification of in- 
service plants, 19:29740 (IA;CA) 

Overview of safety margin tool, status in planning, 19:29632 
(RA; XA) 

Safety provisions of nuclear power plants, 19:29637 (1;XA) 

Stability of cracked pipe under inertial stresses: Subtask 1.1 fi- 
nal report, 19:29876 (R;US) 

Transition to natural circulation with and without depressurization 
for the Advanced Neutron Source Reactor, 19:30020 (R;US) 


REACTOR SAFETY EXPERIMENTS 
Dividing steam-water annular flow in T-junctions with horizontal 
inlet and downwardly inclined branch, 19:30557 (IA;CA) 
The use of a relational database to manage information from 
thermalhydraulic experiments, 19:29760 (IA;CA) 
REACTOR SAFETY FUSES 
Assessment of shutdown system trip parameter effectiveness 
for CANDU reactors following in-core loss of coolant acci- 
dents, 19:29730 (IA;CA) 
XTEND - A micro-simulator for use as a training aid in trip pa- 
rameter assessment, 19:29768 (IA;CA) 


REACTOR SHUTDOWN 

Analysis of accident sequences in shutdown states for the 
DOEL 3 and Tihange 2 PSAs, 19:29680 (RA;XA) 

Development and implementation of technical specifications for 
low power and shutdown conditions, 19:29633 (RA;XA) 

Interim shutdown risk program, 19:29640 (RA;XA) 

Methods used and results gained from shutdown analyses at 
Vattenfall NPPs, 19:29683 (RA;XA) 

Modelling of selected initiators for shutdown and low conditions 
of WWER 440 reactor, 19:29681 (RA;XA) 

PSA for the shutdown mode for nuclear power plants: Proceed- 
ings of a technical committee meeting held in Stockholm, 30 
November-3 December 1992, 19:30024 (R;XA) 

Points of view on shutdown cooling events among the members 
of the WANO-Paris centre, 19:29634 (RA;XA) 

Probabilistic evaluation of risk during shutdown, 19:29682 
(RA; XA) 

Replacement Energy Cost Analysis Package (RECAP): User’s 
guide: Revision 1, 19:29859 (R;US) 

Shut-down risk management at the river bend station, 19:29641 
(RA;XA) 

Shutdown risk analysis of an operating pressurized heavy water 
reactor power plant, 19:29707 (RA;XA) 

REACTOR SIMULATORS 

A fuel cooling basis for critical safety parameter training, 
19:29769 (IA;CA) 

Competency assessment of reactor operator candidates using 
full-scope simulators: The emerging Canadian regulatory ap- 
proach, 19:31934 (IA;CA) 

Simulation of a CANDU reactor using a real-time advanced re- 
actor core model, 19:29732 (IA;CA) 

Technical requirements for simulator-based testing of candi- 
dates for authorization, 19:29771 (IA;CA) 


REACTOR TECHNOLOGY 
CNAVCNS conference summaries, 19:31932 (1;CA) 


REACTORS 

See also HEAVY WATER MODERATED REACTORS 
PRODUCTION REACTORS 
PULSED REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 

Characterization of reactor neutron environments at Sandia Na- 

tional Laboratories, 19:29865 (R;US) 





Japanese suppliers in transition from domestic nuclear reactor 
vendors to international suppliers, 19:30083 (R;US) 
REAL TIME SYSTEMS 
A combined Shewhart-CUSUM procedure with application to 
groundwater monitoring, 19:29427 (R;US) 
RECEPTORS 
Nuclear medicine program progress report for quarter ending 
June 30, 1994, 19:30500 (R;US) 
RECHARGE 
Tracing ground water movement in the Eastern Livermore Val- 
ley, Alameda County, California, using stable isotopes, major 
ion chemistry, and a line source model, 19:30995 (R;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOMBINERS 
Simulation of the combustion chamber of a H2-O. thermal re- 
combiner, 19:29873 (IA;CA) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECREATIONAL VEHICLES 
Fuel used for off-highway recreation, 19:30113 (R;US) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RED SEA 
Strontium isotopes in a Red Sea Core: Inferences for the Red 
Sea history during the last 400000 years, 19:30980 (IA;IL) 
REDMUD EVENT 
See UNDERGROUND EXPLOSIONS 
REDUCING AGENTS 
De-NOx converter of diesel engine vehicle for practical use, 
19:30215 (IA;JP;ln Japanese) 


REFERENCE MATERIALS (BIO MARK) 
See BIOLOGICAL MARKERS 


REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 

REFLECTIVE COATINGS 

Influence of defect shape on laser-induced damage in multilayer 
coatings, 19:30817 (R;US) 

Optical multilayers with an amorphous fluoropolymer, 19:30816 
(R;US) 

REFRACTORY METALS 

Refractory metal alloys and composites for space power sys- 

tems, 19:29801 (R;US) 
REFRIGERANTS 

ARTI Refrigerant Database, 19:30134 (R;US) 

Development of measurement capabilities for the thermophysi- 
cal properties of energy-related fluids: Annual report, 
December 1, 1993—-November 30, 1994, 19:30826 (R;US) 

Materials compatibility and lubricants research on CFC- 
refrigerant substitutes: Quarterly MCLR program technical 
progress report, 1 April 1994—30 June 1994, 19:30135 (R;US) 

Testing of potential environmentally safe refrigerants, 19:30491 
(RA;US) 

REFUELING WATER SYSTEMS 

See AUXILIARY WATER SYSTEMS 
REFUSE 

See SOLID WASTES 
REFUSE DERIVED FUELS 

lilinois coaVRDF coprocessing to produce high quality solids 
and liquids: Technical report, March 1, 1994—May 31, 1994, 
19:29029 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
dRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 1: Test methodology and results, 19:29601 (R;US) 

Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel 
(b-dRDF) pellets and coal in a 440 MWe cyclone fired com- 
bustor: Volume 3: Appendices, 19:29603 (R;US) 


RELIEVING (STRESS) 


Results of combustion and emissions testing when co-firing 
blends of binder-enhanced densified refuse-derived fuel (b- 
dRDF) pellets and coal in a 440 MW, cyclone fired combustor: 
Volume 2: Field data and laboratory analysis, 19:29602 (R;US) 

REGION | 
See USA 
REGION Il 
See USA 
REGION Ill 
See USA 
REGION IV 
See USA 
REGION IX 
See USA 
REGION V 
See USA 
REGION VI 
See USA 
REGION Vil 
See USA 
REGION VIil 
See USA 
REGION X 
See USA 
REGULATIONS 
See also PACKAGING RULES 
POLLUTION REGULATIONS 
The use of drilling by the U.S. Antarctic program, 19:30988 (R;US) 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REINFORCED CONCRETE 

Concrete as secondary containment for interior wall embedded 

waste lines, 19:29269 (RA;US) 
REINFORCED MATERIALS 

See also REINFORCED CONCRETE 

Cure monitoring of polymer matrix composites, 19:30411 (RA;US) 

Effect of geogrid reinforcement on seepage through earth-fill 
dam cores, 19:30574 (RA;US) 

Finite element analysis of a soil nailed wall, 19:30572 (RA;US) 

Modeling the pullout characteristics of welded wire mats embed- 
ded in silty sand, 19:30576 (RA;US) 

REINLUFT PROCESS 
See DESULFURIZATION 

RELATIVE BIOLOGICAL EFFECTIVENESS 
See RBE 

RELATIVISTIC BEAM INJECTION 

Chaotic behavior in a relativistic electron beam interacting with a 
transverse slow electromagnetic wave, 19:31779 (IA;BR) 

RELATIVISTIC PLASMA 

Magnetic field inhomogeneity effects in weakly relativistic plas- 

mas, 19:31791 (IA;BR) 
RELATIVITY THEORY 

Does the relativity principle violate?, 19:31282 (R;Xu) 

Field equipotentials of a fast-moving charge in medium, 
19:34270 (R:XJ) 

Lienard-Wiechert potentials as a consequence of Lorentz trans- 
formation of Coulomb potential, 19:31267 (R;XJ) 

Moving scales contraction contradicts interval invariance, 
19:31269 (R;XJ) 

The Fitzgerald-Lorentz hypothesis from the viewpoint of relativ- 
ity theory, 19:31268 (R;XJ) 

The Lienard-Wiechert potentials and relativistic length: (Twenty 
years later), 19:31266 (R;XJ) 

RELAXATION (STRESS) 
See STRESS RELAXATION 
RELAYS 
Determination of the fundamental frequency components by 
tracking voltage and current phasors, 19:29665 (RA;XA) 
Nuclear power station - a living organism, 19:29666 (RA;XA) 
RELEASE (FISSION PRODUCT) 

See FISSION PRODUCT RELEASE 
RELIEVING (STRESS) 

See STRESS RELAXATION 
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REM 
See DOSE EQUIVALENTS 


REMEDIAL ACTION 

118-B-1 excavation treatability test plan, 19:29325 (R;US) 

Coordinating Group report, 19:29437 (R;US) 

Data and records management plan for the White Wing Scrap 
Yard (Waste Area Grouping 11) geophysical survey at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee, 19:29449 
(R;US) 

Decontamination Systems Information and Research Program: 
Quarterly technical progress report, July 1-September 30, 
1993, 19:29434 (R;US) 

Environmental Hazards Assessment Program: Quarterly report, 
Aprit-June 1994, 19:29433 (R;US) 

Environmental restoration and remediation technical data man- 
agement plan, 19:29439 (R;US) 

Expert geographical information system for assessing haz- 
ardous materials in aquatic environments, 19:30914 (RA;US) 

Mixed waste in environmental remediation, 19:29248 (RA;US) 

Natural and active chemical remediation of toxic metals and ra- 
dionuclides in the aquatic environment, 19:31006 (RA;US) 

PIT 9 Project: A private sector initiative, 19:29250 (RA;US) 

Strategic plan for Hanford Site Environmental Restoration Infor- 
mation Management, 19:29440 (R;US) 

The importance of bench-scale treatability studies in planning 
for mixed waste site remediations, 19:29235 (RA;US) 

Uranium Mill Tailings remedial action project waste minimization 
and pollution prevention awareness program plan, 19:29412 
(R;US) 

Waste Contaminants at Military Bases Working Group report, 
19:29436 (R;US) 

REMOTE HANDLING EQUIPMENT 

SLARette Mark 2 system, 19:29722 (IA;CA) 

TWRS LDUA utilization study report, 19:29387 (R;US) 

Vision-based autonomous grasping of unknown piled objects, 
19:30543 (RA;US) 

REMOTE SENSING 

Investigation of remote sensing scale up for hot cell waste tank ap- 

plications. CPAC optical moisture monitoring, 19:29388 (R;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 


RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

Renewable Energy Sources Brno '93: Proceedings of the IV. 
special conference with international participation, 19:30116 
(R;CZ;in Czech) 

The integration of renewable energy sources into electric power 
distribution systems: Volume 2, Utility case assessments, 
19:30108 (R;US) 

Tomorrow's energy today, 19:30127 (R;US) 

Travel to Mexico for meeting of the Mexico-USA Renewable 
Energy Corporation Program (PROCER) steering group: For- 
eign trip report, August 8-14, 1993, 19:30115 (R;US) 

RENORMALIZATION 

Chiral invariant renormalization of the pion-nucleon interaction, 

19:31470 (R;AT) 
REPAIR PATHWAYS 
See BIOLOGICAL PATHWAYS 


RESEARCH AND TEST REACTORS 
See also MAPLE TYPE REACTORS 
RESEARCH REACTORS 
TEST REACTORS 
Introduction, 19:29942 (RA;US) 
Introducfion, 19:29935 (RA;US) 
Spent fuel management at research and test reactors-the 
IAEA's role, 19:30002 (RA;JP) 
Status and progress of the RERTR program, 19:29973 (RA;JP) 
The U.S. reduced enrichment research and test reactor 
(RERTR) program, 19:29936 (RA;US) 
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The low-enrichment fuel development program, 
(RA;US) 
RESEARCH REACTORS 
See also AEROJET-GENERAL NUCLEONICS REACTORS 
BER-2 REACTOR 
DEMOCRITUS REACTOR 
FFTF REACTOR 
FRG-2 REACTOR 
HFBR REACTOR 
HFIR REACTOR 
JRR-4 REACTOR 
KUR REACTOR 
MURR REACTOR 
PULSTAR-BUFFALO REACTOR 
RA-3 REACTOR 
SLOWPOKE TYPE REACTORS 
Analysis of the response time of an on-line boiling monitoring sys- 
tem in research reactors with MTR-type fuel, 19:29996 (RA;JP) 
Annual report 1993-94, 19:31935 (I;IN) 
Neutronic study on direct conversion of the Indonesian research 
reactor RSG-GAS core to use silicide fuel, 19:29990 (RA;JP) 
Research reactor fuel cycle: Current back-end perspectives, 
19:30003 (RA;JP) 
RESERVOIR ENGINEERING 
Study for differential strain curve analysis to estimate stress 
state of the Hijiori hot dry rock field, Japan, 19:29588 (RA;US) 
RESERVOIR ROCK 
Bulk Density 
Water permeability and related rock properties measured on core 
samples from the Yucca Mountain USW GU-3/G-3 and USW 
G-4 boreholes, Nevada Test Site, Nevada, 19:29375 (R;US) 
Carbonate Rocks 
Report of the Technology Research Center, JNOC (Japan Na- 
tional Oil Corporation) No.24, 1993.: Large-scale study 
reservoir rock formation process analyzing technology (phase 
1), 19:29112 (I;JP;In Japanese) 
Compressibility 
Compressibility of porous rocks under different stress condi- 
tions, 19:29149 (RA;US) 
Deformation 
Numerical simulation of a compacting reservoir, 19:29141 
(RA;US) 
Distribution 
Report of the Technology Research Center, JNOC (Japan Na- 
tional Oil Corporation) No.24, 1993.: Large-scale study 
reservoir rock formation process analyzing technology (phase 
1), 19:29112 (I;JP;In Japanese) 
Electric Conductivity 
Water permeability and related rock properties measured on core 
samples from the Yucca Mountain USW GU-3/G-3 and USW 
G-4 boreholes, Nevada Test Site, Nevada, 19:29375 (R;US) 
Fillers 
Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (i;JP;in Japanese) 
Fracture Properties 
Determination of in-situ fracture toughness, 19:29111 (RA;US) 
Geochemistry 
Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (I;JP;in Japanese) 
Geothermal Fields 
Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (I;JP;ln Japanese) 
Inclusions 
Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (I;JP;ln Japanese) 
Minerals 
Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (I;JP;ln Japanese) 


19:29937 





Permeability 

Water permeability and related rock properties measured on core 
samples from the Yucca Mountain USW GU-3/G-3 and USW 
G-4 boreholes, Nevada Test Site, Nevada, 19:29375 (R;US) 

Petroleum 

Report of the Technology Research Center, JNOC (Japan Na- 
tional Oil Corporation) No.24, 1993.: Large-scale study 
reservoir rock formation process analyzing technology (phase 
1), 19:29112 (I;JP;ln Japanese) 

Pore Pressure 

Numerical simulation of a compacting reservoir, 19:29141 

(RA;US) 
Porosity 

Water permeability and related rock properties measured on core 
samples from the Yucca Mountain USW GU-3/G-3 and USW 
G-4 boreholes, Nevada Test Site, Nevada, 19:29375 (R;US) 

Reservoir Engineering 

Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (I;JP;In Japanese) 

Sandstones 

Report of the Technology Research Center, JNOC (Japan Na- 
tional Oil Corporation) No.24, 1993.: Large-scale study 
reservoir rock formation process analyzing technology (phase 
1), 19:29112 (l;JP;In Japanese) 

Stress Analysis 

Compressibility of porous rocks under different stress condi- 
tions, 19:29149 (RA;US) 

Hydrofrac stress data for the European HDR research project 
tests site Soultz-sous-Forets as a part of the HDR feasibility 
study, 19:29575 (RA;US) 

Stress Intensity Factors 
Determination of in-situ fracture toughness, 19:29111 (RA;US) 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

Alternative methods of reducing air pollution from low-emissions 
sources in Krakow, 19:30088 (RA;US) 

Energy efficiency: A new energy source demand-side analysis 
in Pizen and Cesky Krumlov, 19:30132 (RA;US) 

Energy standards and model codes development, adoption, im- 
plementation, and enforcement, 19:30151 (R;US) 

Evaluating programs to reduce building sector energy consump- 
tion: Buigaria’s first steps, 19:30131 (RA;US) 

Extension of the central district heating system, 19:30090 
(RA;US) 

Improving energy efficiency in Handlova, Slovak Republic, 
19:30085 (RA;US) 

Pertormance of Polish home stoves, 19:30086 (RA;US) 

Rebuilding your flooded home: Guidelines for incorporating en- 
ergy efficiency, 19:30136 (R;US) 

Role of fuel upgrading for industry and residential heating, 
19:29622 (RA;US) 

[Hanford weekly teletype report]: Supplement report for week 
ending June 12, 19:29540 (R;US) 

RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 
Residual stresses in material processing, 19:30244 (R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Compression and immersion tests and leaching of radionu- 
clides, stable metals, and chelating agents from 
cement-solidified decontamination waste collected from nu- 
clear power stations, 19:30987 (R;US) 

Cure monitoring of polymer matrix composites, 19:30411 (RA;US) 

RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 


RINGS (STORAGE) 


RESISTORS 
TLS! W614 laser characterization, 19:30529 (R;US) 
RESONANCE 
Radial pattern of nuclear decay processes, 19:31557 (R;DE) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 
See also CAVITY RESONATORS 
Generation of micro-domains in AT-cut quartz by thermal pro- 
cessing and the effect on resonator modes, 19:30627 (R;US) 
Resonator response to Non-Newtonian fluids, 19:31430 (R;US) 
Resonator/oscillator response to liquid loading, 19:30630 (R;US) 
RESOURCE RECOVERY ACTS 
RCRA facility investigation/corrective measures study work plan 
for the 200-UP-2 Operable Unit, Hanford Site, Richland, 
Washington, 19:29438 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RETORTED SHALES 
See SPENT SHALES 
RF SYSTEMS 
High-power RF cavity R&D for the PEP-Il B Factory, 19:30731 
(R;US) 
Overview of superconducting RF technology and its application 
to high-current linacs, 19:30688 (R;US) 
RF system considerations for large high-duty-factor linacs, 
19:30729 (R;US) 
RHENIUM COMPLEXES 
Photochemistry of intermolecular C-H bond activation reactions, 
19:30493 (R;US) 
RHODIUM COMPLEXES 
Photochemistry of intermolecular C-H bond activation reactions, 
19:30493 (R;US) 
RHODIUM NITRIDES 
See NITRIDES 
RHODOCOCCUS 
Genetically engineered micro-organisms: Aromatic hydrocarbon 
biodegradation genes from Rhodococcus, 19:31027 (RA;US) 
Molecular biological enhancement of coal biodesulfurization: 
Technical report, March 1, 1994—May 31, 1994, 19:29028 
(R;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 
RIEMANN MANIFOLDS 
See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
See also EUCLIDEAN SPACE 
Universal Hodge bundle and Mumford isomorphisms on the 
abelian inductive limit of Teichmueller spaces, 19:31462 (R;XA) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RILEY-MORGAN PROCESS 
See COAL GASIFICATION 
RINGHALS-2 REACTOR 
Contribution to descriptions of pressurized water reactors close 
to Danish territory, 19:29650 (R;DK) 
Methods used and results gained from shutdown analyses at 
Vattenfall NPPs, 19:29683 (RA;XA) 
RINGHALS-3 REACTOR 
Contribution to descriptions of pressurized water reactors close 
to Danish territory, 19:29650 (R;DK) 
RINGHALS-4 REACTOR 
Contribution to descriptions of pressurized water reactors close 
to Danish territory, 19:29650 (R;DK) 
RINGS (STORAGE) 
See STORAGE RINGS 
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RISER CRACKING 


RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Quantities and estimations of radiation risk, 19:31204 (R;XJ;in 
Russian) 

Sources and transport of indoor radon: Measurements and 
mechanisms, 19:31200 (I;NL) 

RISOE NATIONAL LABORATORY 

Materials Department annual progress report for 1993, 

19:30399 (R;DK) 
RIVERS 

See also COLUMBIA RIVER 

Transfer processes and modelling of plutonium species and 
gamma emitters in the Scheldt Estuary, 19:31009 (RA;XE) 

RIVETS 
See FASTENERS 
ROAD TESTS 

Exhaust emission behaviors from a heavy duty diesel engine 
under various driving conditions.: Reduction effects of ex- 
haust emission by means of the optimized EGR control, 
19:30207 (IA;JP;in Japanese) 

ROAD TRANSPORT 

Development of electric scooter for practical use, 19:30219 
(IA;JP;in Japanese) 

Possibilities to reduce the emission of greenhouse gases from 
road traffic using engine and vehicle technology, 19:30189 
(R;SE;In Swedish) 

ROADS 

Electromagnetic modeling for target-rich embedded environ- 
ments, 19:30162 (RA;US) 

Impact of leachable sulfate on the quality of groundwater in the 
Pocatello aquifer, 19:30917 (RA;US) 

Proceedings of the workshop on cool! building materials, 
19:30146 (R;US) 

ROBOTS 

Design considerations for an intelligent mobile robot for mixed- 
waste inspection, 19:29247 (RA;US) 

Fixture and layout planning for reconfigurable workcells: LDRD 
final report, 19:30535 (R;US) 

Input shaping for vibration-damped slewing of a flexible beam 
using a heavy-lift hydraulic robot, 19:30537 (R;US) 


Vision-based atuttonomous grasping of unknown piled objects, 

19:30543 (RA;US) 
ROCK CAVERNS 

In situ stress measurements and their application in the design 

of the Gjovik Olympic Mountain Hall, 19:31244 (RA;US) 
ROCK MECHANICS 

Comprehensive classification of rock stability, blastability and 
drillability based on neural networks, 19:31260 (RA;US) 

Couplings in thermoporomechanics: How to distinguish the im- 
portant from the unnecessary?, 19:30378 (RA;US) 

Evaluating the effects of the number of caverns on the perfor- 
mance of underground oil storage facilities, 19:29170 (RA;US) 

Fracture process zone development during hydraulic fracturing, 
19:31232 (RA;US) 

Role of pore pressure in some rock mechanical processes per- 
taining to the oil industry, 19:29145 (RA;US) 

The effect of attenuation on b-values in acoustic emission mea- 
surements - a theoretical investigation, 19:31228 (RA;US) 

ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 

Couplings in thermoporomechanics: How to distinguish the im- 
portant from the unnecessary?, 19:30378 (RA;US) 

Improving reservoir conformance using gelled polymer systems: 
Annual report, September 25, 1992—September 24, 1993, 
19:29130 (R;US) 

ROCKETS 

Gouge initiation in high-velocity rocket sled testing, 19:30536 

(R;US) 
ROCKGAS PROCESS 
See COAL GASIFICATION 
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ROCKS 
See also SEDIMENTARY ROCKS 
Acoustic Emission Testing 

Assessment of damage in rock by the Kaiser effect of acoustic 

emission, 19:31227 (RA;US) 
Bolted Joints 

A new discrete rockbolt element for finite element analysis, 

19:30377 (RA;US) 
Classification 

Comprehensive classification of rock stability, blastability and 

drillability based on neural networks, 19:31260 (RA;US) 
Compression 

Numerical modeling of borehole breakout by mixed-mode crack 

growth, interaction, and coalescence, 19:31252 (RA;US) 
Cracking 

Assessment of damage in rock by the Kaiser effect of acoustic 

emission, 19:31227 (RA;US) 
Deformation 

Deformation and diffusion behaviour in a solid experiencing 
damage - A continuous damage model and its numerical im- 
plementation, 19:29143 (RA;US) 

Fluid Flow 

Deformation and diffusion behaviour in a solid experiencing 
damage - A continuous damage model and its numerical im- 
plementation, 19:29143 (RA;US) 

Sensitivity coefficients and covariance matrix for estimating 
permeability and specific storage from pulse decay measure- 
ments, 19:30912 (RA;US) 

Fracture Properties 

The Cracked Chevron Notched Brazilian Disc test - geometrical 
considerations for practical rock fracture toughness measure- 
ment, 19:30380 (RA;US) 

Geologic Fractures 

Reassessment of seismic reflection data from the Finnsjoen 

study site and prospectives for future surveys, 19:30994 (R;SE) 
Geologic Structures 

Stereological sampling of rock masses for engineering pur- 

poses, 19:30937 (RA;US) 
Heterogeneous Effects 

Numerical modeling of borehole breakout by mixed-mode crack 

growth, interaction, and coalescence, 19:31252 (RA;US) 
Hydraulic Conductivity 

A micromechanically consistent poroviscoelasticity theory for 

rock mechanics applications, 19:31239 (RA;US) 
Hydraulic Fracturing 

The pressure dependence of apparent hydrofracture toughness, 

19:30382 (RA;US) 
Lithology 

Stereological sampling of rock masses for engineering pur- 

poses, 19:30937 (RA;US) 
Mechanical Properties 

Effects of heterogeneity and friction on the deformation and 

strength of rock, 19:31261 (R;US) 
Permeability 
Sensitivity coefficients and covariance matrix for estimating 


permeability and specific storage from pulse decay measure- 
ments, 19:30912 (RA;US) 


Pore Pressure 
Effective-stress rules for pore-fluid transport in rocks containing 
two minerals, 19:29147 (RA;US) 
Review of some poroelastic effects in rock mechanics, 19:31236 
(RA;US) 
Radioactive Waste Disposal 
Co-disposal of mixed waste materials, 19:29287 (RA;US) 
Rock Mechanics 
Laboratory characterization of rock joints, 19:29342 (R;US) 
Rock-Fiuid interactions 


Review of some poroelastic effects in rock mechanics, 19:31236 
(RA;US) 
Sample Preparation 
The Cracked Chevron Notched Brazilian Disc test - geometrical 
considerations for practical rock fracture toughness measure- 
ment, 19:30380 (RA;US) 





Sampling 
Stereological sampling of rock masses for engineering pur- 
poses, 19:30937 (RA;US) 
Seismic Surveys 
Reassessment of seismic reflection data from the Finnsjoen 
study site and prospectives for future surveys, 19:30994 (R;SE) 
Stability 
Comprehensive classification of rock stability, blastability and 
drillability based on neural networks, 19:31260 (RA;US) 
Stress Analysis 
A micromechanically consistent poroviscoelasticity theory for 
rock mechanics applications, 19:31239 (RA;US) 
Effective-stress rules for pore-fluid transport in rocks containing 
two minerals, 19:29147 (RA;US) 
ROCKY FLATS PLANT 
A study of the utility of heat collectors in reducing the response 
time of automatic fire sprinklers located in production modules 
of Building 707, 19:29454 (R;US) 
Ecological risks of DOE’s programmatic environmental restora- 
tion alternatives, 19:29450 (R;US) 
ROCKY MOUNTAIN REGION 
See USA 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROGOWSKI COIL 
The beam current diagnosing in large area diodes, 19:31402 
(RA;US) 
ROMANIA 
Natural gas and independent power in Central and Eastern Eu- 
rope, 19:30103 (RA;US) 
ROMBACH PROCESS 
See COAL GASIFICATION 
ROOF BOLTS 
Field evaluation of cable bolt supports, 19:29079 (RA;US) 
ROTATING PLASMA 
Rotation of a magnesium plasma column in a background gas, 
19:31767 (IA;BR) 
ROUGHNESS 
Assessment of conventional methodologies for joint roughness 
coefficient determination, 19:30381 (RA;US) 
RUBBERS 
See also LATEX 
A test of the Arrhenius extrapolation assumption for a nitrile rub- 
ber, 19:30407 (R;US) 
Disposal options for scrap tires, 19:30156 (RA;US) 
RULISON EVENT 
See UNDERGROUND EXPLOSIONS 
RUMANIA 
See ROMANIA 
RUSSELL-SAUNDERS COUPLING 
See L-S COUPLING 
RYDBERG STATES 
Peculiar effects from number theory for doubly excited Rydberg 
states of two-electron ions, 19:31666 (R;AT) 


S 


S CODES 


SORS/NP1: Thermal Release of Radioactivity from MHTGR 
Core During Temp Excursion Accidents, 19:31949 (CM;US) 

SYSINT(SYSINTM)-program complex for numerical solution of 
the eigenvalue problem for system of integral equations, 
19:31963 (R;XJ;in Russian) 

SYSREL: Monte Carlo Simulation of Reliability in Redundant 
Systems, 19:31950 (CM;US) 

S MATRIX 

Scattering problem for quantum system with time-dependent 

periodic Hamiltonian, 19:31286 (R;XJ;ln Russian) 


S WAVES (SEISMIC) 
See SEISMIC S WAVES 
SACCHAROMYCES CEREVISIAE 
A study of gamma-ray mutagenesis in Saccharomyces Cere- 
visiae. Analysis of reversion production kinetics in a wild-type 
haploid strain, 19:31203 (R;RU) 
SAFE LOW POWER CRITICAL EXPERIMENT 
See SLOWPOKE TYPE REACTORS 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
A combined volumetric verification procedure based on bubbie- 
tube manometry and lutetium spike, 19:29461 (R;US) 
A gamma-ray verification system for special nuclear material, 
19:30238 (R;US) 
Incorporation of sytematic uncertainties in statistical decision 
rules, 19:29464 (R;NL) 
Integration of video and radiation analysis data, 19:30236 (R;US) 
Using vulnerability assessments to design facility safeguards 
and security systems, 19:29475 (R;US) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Determination of the allowable operating envelope for the Point 
Lepreau special safety systems, 19:29746 (IA;CA) 
Development of a strategic plan for performing analysis in 
support of an operating station: A Point Lepreau G.S. per- 
spective, 19:29745 (IA;CA) 
Experience from shutdown event PRA (SEPRA) for TVO Vil, 
19:29639 (RA;XA) 
Probabilistic evaluation of risk during shutdown, 19:29682 
(RA;XA) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 
SALMON 
Columbia River Thermal Effects Study: Quarterly progress re- 
port, January—March 1969, 19:31003 (R;US) 
Effects of acclimation on the survival of spring chinook saimon: 
Annual report, June 1, 1993—May 31, 1994, 19:31004 (R;US) 
SALT CAVERNS 
Evaluating the effects of the number of caverns on the perfor- 
mance of underground oil storage facilities, 19:29170 (RA;US) 
SALT DEPOSITS 
Experimental evaluation of a constitutive model for inelastic flow 
and damage evolution in solids subjected to triaxial compres- 
sion, 19:29303 (RA;US) 
Numerical simulation of strain-softening and dilation of rock salt, 
19:31233 (RA;US) 
Two- and three-dimensional calculations of scaled in situ tests 
using the M-D model of salt creep, 19:29304 (RA;US) 
SALTS 
Investigation of remote sensing scale up for hot cell waste tank ap- 
plications. CPAC optical moisture monitoring, 19:29388 (R;US) 
SAMARIUM 
The behaviour of very low concentrations of Np(V) and Smi(IIl) 
in humic acid solutions. Appendix Ill, 19:30507 (RA;DE) 
SAMPLE PREPARATION 
Needed sampling and analytical methods for the document: 
“DOE Methods for Evaluating Environmental and Waste Man- 
agement Samples”, 19:29279 (RA;US) 
SAMPLERS 
See also AIR SAMPLERS 
Operation and routine maintenance of the automatic monitor for 
hexavalent chromium in Columbia River water, 19:29923 
(R;US) 
Straddie packer system design and operation for vertical char- 
acterization of open bore holes, 19:30930 (RA;US) 
SAND 


Second quarter technical progress report for Thermally Modified 
Sand, 19:30155 (R;US) 


ERA Vol. 19, No. 11 713 





SANDIA LABORATORIES 


SANDIA LABORATORIES 

Advanced Manufacturing Processes Laboratory Building 878 
hazards assessment document, 19:29456 (R;US) 

Process waste assessment for the Radiography Laboratory, 
19:29361 (R;US) 

SANDSTONES 

See also GRAYWACKE 

Pore pressure buildup coefficient in synthetic and natural sand- 
stones, 19:29110 (RA;US) 

Relative permeability and the microscopic distribution of wetting 
and nonwetting phases in the pore space of Berea sandstone, 
19:29115 (R;US) 

Report of biowout/reduction tests in the fiscal 1992 geothermal 
energy development survey. 34.: Uenoyuw/Santai areas in 
Hokkaido, 19:29577 (1;JP;in Japanese) 

The development of rock fracture: From microfracturing to main 
fracture formation, 19:31224 (RA;US) 

SANITARY LANDFILLS 

A mise-a'-la-masse method for landfill contaminant plume eval- 
uation, 19:30921 (RA;US) 

Proposing an alternative linear a successful example, 19:30527 
(RA;US) 

Radiological impacts of landfill disposal of activated concrete 
debris from the Stanford Linear Accelerator Center, 19:29272 
(RA;US) 

SAPPHIRE 

Target experiments with light-ion beams at KALIF: Measure- 
ments of the dynamic strength and spallation threshold of 
metals at high strain rates, 19:30252 (RA;US) 

SATELLITES 

Energy and Technology Review, 19:30541 (R;US) 

Lossless compression of weight vectors from an adaptive filter, 
19:30633 (R;US) 

Scaling of solid state lasers for satellite power beaming applica- 
tions, 19:30550 (R;US) 

SATURNE Ii 

Prospects for acceleration of polarized helium 3 at Laboratoire 

National Saturne, 19:30710 (R;FR) 
SAVANNAH RIVER PLANT 

DWPF melter feed system: Model description and results, 
19:29399 (R;US) 

Development and application of a deflagration pressure analysis 
code for high level waste processing, 19:29394 (R;US) 

Environmental Implementation Plan, 19:29425 (R;US) 

Estimating an appropriate sampling frequency for monitoring 
ground water well contamination, 19:29426 (R;US) 

Evaluation of powder metallurgy plates made by Sylvania Elec- 
tric Products, Inc., 19:29889 (R;US) 

Intensive archaeological survey of the proposed Central Sanitary 
Wastewater Treatment Facility, Savannah River Site, Aiken 
and Barnwell Counties, South Carolina, 19:30950 (R;US) 

Low-level waste disposal facility safety analysis experience: Es- 
tablishing radionuclide inventories, 19:29396 (R;US) 

Meteorological Monitoring Program, 19:29428 (R;US) 

Nuclear waste glass product consistency test (PCT): Version 
7.0: Revision 3, 19:29398 (R;US) 

Productivity improvement program and 
19:30015 (R;US) 

Proposed plan for the Tank 105-C Hazardous Waste Manage- 
ment Facility: Revision 1, 19:29460 (R;US) 

Seismic Hazard Characterization at the DOE Savannah River 
Site (SRS): Status report, 19:30996 (R;US) 

Transuranic waste projections at SRS for long range planning, 
19:29397 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 


SAVANNAH RIVER PLANT L REACTOR 
See LREACTOR 

SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 

SAWTOOTH OSCILLATIONS 


On fast-ion transport and burn control in Tokamaks, 19:31721 
(R;SE) 


related projects, 
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SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING 
Mutti-dimensional diagnostics of high power ion beams by Ar- 
rayed Pinhole Camera System, 19:31411 (RA;US) 
SCHMALFELDT-WINTERSHALL PROCESS 
See COAL GASIFICATION 
SCHOOL BUILDINGS 
Frazier Hall: The foundation failure that didn’t, 19:30523 (RA;US) 
SCHWINGER FUNCTIONAL EQUATIONS 

Numerical investigation of Schwinger-Dyson and Bethe- 
Salpeter equations with Gauss potential in the framework of 
the quarkonium model, 19:31962 (R;XJ;in Russian) 

SCHWINGER TERMS 

Can anomalies mett?, 19:31447 (R;AT) 

On the classical origin of the fermionic Schwinger term, 
19:31446 (R;AT) 

SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 

Development of spectrometric system for automation of multipa- 
rameter measurements with hardware data _ sorting 
"Romashka’, 19:30783 (R;XJ;In Russian) 

Results from the preliminary conveyor evaluation of the 
high-energy beta scintillation sensor at the Fernald Soil De- 
contamination Pilot Plant, 19:29453 (R;US) 

SCINTILLATION DETECTORS 

See SCINTILLATION COUNTERS 
SCOTCH EVENT 

See UNDERGROUND EXPLOSIONS 
SCOTLAND 

See UNITED KINGDOM 
SCRAP 

See also SCRAP METALS 

Major issues associated with DOE commercial recycling initia- 
tives, 19:29443 (R;US) 

Treatment of mixed FOO6 contaminated material to meet the 
new EPA debris rule at the SRS, 19:29271 (RA;US) 

SCRAP METALS 
Decontamination of metals by melt refinings/slagging: An anno- 
tated bibliography, 19:29392 (R;US) 
SCREWS 
See FASTENERS 
SEABOARD PROCESS 
See DESULFURIZATION 
SEAFOOD 

Effect of irradiation in extending the storage life of boiled Chub 
mackerel (Rastrelliger spp.), 19:31093 (R;TH) 

Fish irradiation, 19:31091 (R;TH) 

Preservation of crab meat by gammairradiation, 19:31103 (R;TH) 

Shipping trial of irradiated frozen shrimp from Thailand to the 
Netherlands, 19:31087 (R;TH) 

SEALING MATERIALS 

Aluminized film, seam sealing tests and observations: Final re- 
port, 19:30544 (R;US) 

An overview of the Yucca Mountain Site Characterization 
Project field test program for evaluating seal performance, 
19:29302 (RA;US) 

Sealant materials for the solid oxide fuel cell, 19:30125 (R;US) 

SEALS 

See also SECURITY SEALS 

Pitting corrosion of aluminized seals in molten carbonate fuel 
cells, 19:30123 (R;US) 

SEAS 
See also PACIFIC OCEAN 
RED SEA 

Ocean Margins Programs, 
19:31005 (R;US) 

Vertical transport of organic matter in the various oceanic areas, 
19:30423 (IA;JP) 

SEASONINGS 

See FOOD 


Phase | research summaries, 





SEAWATER 
Modeling of the acoustic propagation in sea water, considering 
the interactions with the anelastic sediments, 19:31020 (R;XA) 
SEBACEOUS GLANDS 
See SKIN 
SECOND QUANTIZATION 
Quasifree second quantization and its relation to noncommuta- 
tive geometry, 19:31475 (R;AT) 

SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECURITY 

See also NATIONAL SECURITY 

Standards for a nonstandard industry, 19:29473 (R;US) 
SECURITY SEALS 

Acoustic resonance spectroscopy intrinsic seals, 19:29468 
(R;US) 

Seals development and evaluation, 19:29474 (R;US) 

SEDIMENTARY ROCKS 
See also CARBONATE ROCKS 
SANDSTONES 
SHALES 

Mineralogy and depositional sources of sedimentary interbeds 
beneath the Idaho National Engineering Laboratory; eastern 
Snake River Plain, Idaho, 19:30925 (RA;US) 

Results of a downhole formation microscanner study in a Juro- 
Triassic-aged sedimentary deposit (Passaic Formation), 
19:30935 (RA;US) 

SEDIMENTATION 

Hindered settling computations using a paralle| boundary ele- 

ment method, 19:30567 (R;US) 
SEDIMENTS 

8. annual report of RADMIL 1992/93, 19:30972 (1;GB) 

A proposed descriptive methodology for environmental geologic 
(envirogeologic) site characterization, 19:30920 (RA;US) 


Ecological evaluation of proposed dredged material from Bulls 
Head Channel (lower Suisun Bay), 19:31023 (R;US) 
Report of the Technology Research Center, JNOC (Japan Na- 


tional Oil Corporation) No.24, 1993.: Large-scale study 
reservoir rock formation process analyzing technology (phase 
1), 19:29112 (I;JP;In Japanese) 

Studies of the geochemical! behaviour of artificial and natural ra- 

dionuclides in coastal waters, 19:31010 (RA;XE) 
SEISMIC EFFECTS 

Fundamentals of the DIGES code, 19:30019 (R;US) 

Seismic optimization approach for CANDU modules, 19:29721 
(IA;CA) 

SEISMIC EVENTS 

See also EARTHQUAKES 

Patterns of microseismic activity prior to a mountain bump, 
19:29075 (RA;US) 

SEISMIC P WAVES 

Effects of shale and contaminants on (Vs/Vp) ratios in trans- 
versely - isotropic geology, 19:30934 (RA;US) 

The relationship of seismic velocity structure and surface frac- 
ture characteristics of basalt outcrops to rippability estimates, 
19:30923 (RA;US) 

SEISMIC S WAVES 

Effects of shale and contaminants on (Vs/Vp) ratios in trans- 

versely - isotropic geology, 19:30934 (RA;US) 
SEISMIC SURFACE WAVES 

Importance of surface wave energy in site response, 19:31262 

(RA;NO) 
SEISMIC SURVEYS 

Analysis of the elastic reflection matrix, 19:29116 (R;NO) 

Interpretation of shallow seismic refraction data using raytracing 
inversion: A simple example from a groundwater resource 
study in Pocatello, Idaho, 19:30918 (RA;US) 

SEISMIC WAVES 
See also SEISMIC P WAVES 
SEISMIC S WAVES 
SEISMIC SURFACE WAVES 


SHALE OIL FRACTIONS 


Anisotropic crack damage and stress-memory effects in rocks 
under triaxial loading, 19:31226 (RA;US) 

The effect of frequency on Young’s modulus and seismic wave 
attenuation, 19:29357 (R;US) 

SEISMICITY 

The variation of hypocenter distribution of acoustic emission in 

coal during triaxial compression, 19:29076 (RA;US) 
SELENIUM 
Metabolic deposition of trace elements into the hair and other 
tissues: An animal model, 19:30434 (RA;XA) 
SELF-POWERED NEUTRON DETECTORS 
New flux detectors for CANDU reactors, 19:29913 (IA;CA) 
SELOX PROCESS 
See COAL GASIFICATION 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 

Development of solid state moisture sensors for semiconductor 

fabrication applications, 19:30834 (R;US) 
SEMICONDUCTOR DIODES 

See also TUNNEL DIODES 

Active silicon x-ray for measuring electron temperature, 
19:31743 (R;US) 

SEMICONDUCTOR JUNCTIONS 

Projection Gas Immersion Laser Doping (P-GILD): A resistless, 
nanosecond thermal doping/diffusion technology, 19:30414 
(R;US) 

SEMICONDUCTOR LASERS 

Performance improvements in diode laser arrays, 19:30646 

(R;US) 
SEMICONDUCTOR MATERIALS 

Electro-optical highest frequency study of superconductors and 
semiconductors, 19:30319 (R;DE;in German) 

FTIR spectroscopy for the determination of water in corrosive 
gases, 19:30466 (R;US) 

Nonlinear Faraday effect in CdS semiconductor in an ultrahigh 
magnetic field, 19:31686 (R;US) 

Wake fields in semiconductor plasmas, 19:31698 (R;XA) 

SEMICONDUCTOR SWITCHES 

Fiber-optic control of current filaments in high gain photocon- 
ductive semiconductor switches, 19:30628 (R;US) 

Neutron and gamma irradiation effects on power semiconductor 
switches, 19:29814 (R;US) 

Neutron, gamma ray and post-irradiation thermal annealing ef- 
fects on power semiconductor switches, 19:29827 (R;US) 

SEPARATED ORBIT CYCLOTRONS 

TRICYC.TRitron-based analog of 

19:30657 (R;XJ) 
SEPARATION PROCESSES 

See also LEACHING 

Studies on separation of functional materials from heavy oils by 
high pressure crystallization, 19:29040 (I;JP;in Japanese) 

SEPARATORS (VAPOR) 
See VAPOR SEPARATORS 
SERVICE LIFE 
Life prediction methodology, 19:30353 (RA;US) 
Toughened ceramics life prediction, 19:30352 (RA;US) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SHALE OIL 

See also SHALE OIL FRACTIONS 

Characterization of asphalt additive produced from hydrore- 
torted Alabama shale, 19:29183 (R;US) 

Investigation of the use of a recycle stream to mediate hydrogen 
transfer to improve the conversion of eastern oil shale to liq- 
uid products, 19:29180 (R;US) 

SHALE OIL FRACTIONS 

Characterization of asphalt additive produced from hydrore- 
torted Alabama shale, 19:29183 (R;US) 

Investigation of the use of a recycle stream to mediate hydrogen 
transfer to improve the conversion of eastern oil shale to liq- 
uid products, 19:29180 (R;US) 


CYClone (proposal), 
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SHALES 


SHALES 

See also OIL SHALES 

Effects of shale and contaminants on (Vs/Vp) ratios in trans- 
versely - isotropic geology, 19:30934 (RA;US) 

SHEAR PROPERTIES 
Correlation between the joint roughness coefficient and the as- 
perity angle, 19:31254 (RA;US) 

SHEAR STRENGTH 

See SHEAR PROPERTIES 
SHEAR WAVES (SEISMIC) 

See SEISMIC S WAVES 
SHEATHS (FUEL) 

See FUEL CANS 
SHELLS 

Initial imperfection survey on a cylindrical shell at the Ultra- 
Centrifuge Nederland n.v, 19:29191 (R;NL) 

SHIELDING 

ALT-Il armor tile design for upgraded TEXTOR operation, 
19:31892 (R;US) 

Shielding benchmark tests of JENDL-3, 19:31651 (R;JP) 

Space nuclear reactor shields for manned and unmanned appli- 
cations, 19:29808 (R;US) 

SHIELDS 

Thermalhydraulic and thermal analysis methodology of the 
CANDU-3 reactor endshield for a loss of flow event, 19:29729 
(IA;CA) 

SHOCK (IMPACT) 

See IMPACT SHOCK 
SHORT CIRCUITS 

See ELECTRICAL FAULTS 
SHORT ROTATION CULTIVATION 

Cuttings for short rotation energy forestry. Studies on harvesting 
techniques, 19:29506 (R;SE;In Swedish) 

SHOWER COUNTERS 

Argonne mechanical design proposal for the ATLAS hadron 
calorimeter, 19:30752 (R;US) 

Performance of the GEM electromagnetic calorimeter, 19:30753 
(R;US) 

[Hadroproduction of charmed and bottom mesons (Fermilab ex- 
periment E-653): Progress report, June 13, 1983—June 14, 
1984], 19:31504 (R:US) 

SHRIMP 
Shipping trial of irradiated frozen shrimp from Thailand to the 
Netherlands, 19:31087 (R;TH) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 

Elevated temperature annealing of the neutron induced leakage 
current and corresponding defect levels in low and high resis- 
tivity silicon detectors, 19:30754 (R;US) 

Experimental comparisons among various models for the re- 
verse annealing of the effective concentration of ionized 


space charges (N,%) of neutron irradiated silicon detectors, 
19:30755 (R;US) 


SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIBERIA 
West Siberian basin hydrogeology - regional framework for con- 
taminant migration from injected wastes, 19:29354 (R;US) 
SIGMA MODEL 
Global aspects of symmetries in sigma models with torsion, 
19:31445 (R;DE) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SILANES 
The electronic properties of polysilanes, 19:30400 (R;US) 
SILICA 
Direct methane conversion to methanol: Quarterly project status 
report, January 1, 1994—March 31, 1994, 19:29523 (R;US) 
Non-intrusive measurement of particle charge: Electrostatic dry 


coal cleaning: Technical progress report No. 12, April 1, 
1994—June 30, 1994, 19:29048 (R:US) 
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Simulation of nanometer-scale plasticity in silica glass, 
19:30409 (RA;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals: Annual report, September 30, 1992—September 30, 
1993, 19:29134 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICON 

Characteristics of oxynitrides grown in NoO, 19:30631 (R;US) 

Computational modeling of physical processes during laser ab- 
lation, 19:30373 (R;US) 

Forming of superplastic ceramics, 19:30365 (R;US) 

Optical properties of silicon clusters deposited on the basal 
plane of graphite, 19:30413 (R;US) 

Simulations of the dislocation array at Ge/Si interfaces, 
19:30369 (R;US) 

SILICON 28 TARGET 

The analysis and evaluation by the method of reduction of total 
photoneutron reaction cross sections in the range of giant 
dipole resonance, 19:31629 (R;RU) 

SILICON ALLOYS 

Microscopy of stress-induced morphological development 
and dislocation nucleation during semiconductor epitaxy, 
19:30374 (R;US) 

SILICON CARBIDES 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 19:30398 (RA;US) 

Chemically assisted machining of ceramics, 19:30341 (RA;US) 

Cyclic fatigue of toughened ceramics, 19:30350 (RA;US) 

Environmental effects in toughened ceramics, 19:30354 (RA;US) 

Fracture behavior of toughened ceramics, 19:30349 (RA;US) 

Joining of ceramics for heat engine applications, 19:3039° 
(RA;US) 

Materials support for HITAF, 19:30321 (RA;US) 

Microstructural analysis of structural ceramics, 19:30346 (RA;US) 

Modeling of chemical vapor infiltration for composite fabrication, 
19:30368 (R;US) 

Recent progress on ECVD Project: Progress report for 15 April- 
15 July 1994, 19:30315 (R;US) 

The Modified Embedded Atom Method, 19:31692 (R;US) 

Toughened ceramics life prediction, 19:30352 (RA;US) 

SILICON COMPOUNDS 
See also SILANES 
SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 
Hot pressed a-SiAION ceramics, 19:30331 (RA;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Annealing 

Enhancement of creep resistance of a sintered SigN, ceramic 

by microwave annealing, 19:30312 (R;US) 
Brazing 
Joining of ceramics for heat engine applications, 19:30397 
(RA;US) 
Chemical Machining 
Chemically assisted machining of ceramics, 19:30341 (RA;US) 
Chemical Preparation 

Development of a high quality, low cost silicon nitride powder, 
19:30324 (RA;US) 

Improved processing. |, 19:30327 (RA;US) 

Improved processing. II, 19:30328 (RA;US) 

Chemical Vapor Deposition 

Recent progress on ECVD Project: Progress report for 15 April— 

15 July 1994, 19:30315 (R;US) 
Coatings 

Development of adherent coatings to reduce contact stress 

damage of ceramics, 19:30336 (RA;US) 
Creep 

Enhancement of creep resistance of a sintered SigN4 ceramic 

by microwave annealing, 19:30312 (R;US) 





Fatigue 
Cyclic fatigue of toughened ceramics, 19:30350 (RA;US) 
Fracture Properties 

Dispersion-toughened ceramic composite, 19:30333 (RA;US) 

Fracture behavior of toughened ceramics, 19:30349 (RA;US) 

Microstructural analysis of structural ceramics, 19:30346 (RA;US) 

Grinding 

High-speed, low-damage grinding of advanced ceramics, 

19:30342 (RA;US) 
Joining 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications, 19:30398 (RA;US) 

Machining 
Cost-effective ceramic machining, 19:30339 (RA;US) 
Materials Testing 

Testing and evaluation of advanced ceramics at high tempera- 

ture, 19:30355 (RA;US) 
Mechanical Properties 

In-situ reinforced silicon nitride, 19:30332 (RA;US) 

Optimization of silicon nitride ceramics, 19:30329 (RA;US) 

Reaction sintering of a’/6’ SIAION ceramics, 19:30330 (RA;US) 

Recent progress on ECVD Project: Progress report for 15 Aprit- 
15 July 1994, 19:30315 (R;US) 

Microstructure 

Mechanical properties and microstructural characterization of 
SigN,4 ceramics, 19:30347 (RA;US) 

Testing and evaluation of advanced ceramics at high tempera- 
ture, 19:30355 (RA;US) 

Production 

Cost effective process silicon nitride engine components, 

19:30326 (RA;US) 
Progress Report 
Characterization of attrition milled silicon nitride powder, 
19:30322 (RA;US) 
Service Life 
Life prediction methodology, 19:30353 (RA;US) 
Sintering 

Cost effective sintering of silicon nitride ceramics (SIU-C), 
19:30325 (RA;US) 

Microwave sintering of silicon nitride, 19:30323 (RA;US) 

Tensile Properties 

Environmental effects in toughened ceramics, 19:30354 (RA;US) 

Mechanical properties and microstructural characterization of 
SigN4 ceramics, 19:30347 (RA;US) 

Rotor data base generation, 19:30351 (RA;US) 

Standard tensile test development, 19:30356 (RA;US) 

SILICON OXIDES 

See also SILICA 

Characterization and testing of low-expansion ceramic materi- 
als, 19:30334 (RA;US) 

Development of adherent coatings to reduce contact stress 
damage of ceramics, 19:30336 (RA;US) 

Formation of viable nuclei and particle growth in hydrothermal 
processing of silicon dioxide wafers: A modeling study of en- 
trance effects, 19:30320 (R;US) 

Influence of defect shape on laser-induced damage in multilayer 
coatings, 19:30817 (R;US) 

Wear-resistant coatings, 19:30337 (RA;US) 

SILICON SEMICONDUCTOR DETECTORS 

See Si SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Crystalline silicon processing, 19:29551 (R;US) 

Fourth workshop on the role of point defects/defect complexes in 
silicon device processing: Summary report, 19:29545 (R;US) 

Optimization of transparent and reflecting electrodes for 
amorphous-silicon solar cells: Final subcontract report, 1 May 
1991-30 April 1994, 19:29544 (R;US) 

The role of point defects and defect complexes in silicon device 
processing: Summary report and papers, 19:29546 (R;US) 

SILICONES 
The electronic properties of polysilanes, 19:30400 (R;US) 


SILVER 
Atmospheric Corrosion of Ni, Cu, Ag and Sn by Acidifying Pollu- 
tants in Sheltered Environments. A Combined Statistical and 
Surface Analysis, 19:30272 (R;SE) 
Novel technologies for SO,/NO, removal from flue gas: Techni- 
cal report, March 1, 1994—May 31, 1994, 19:30480 (R;US) 
SILVER ALLOYS 


First principles simulation of materials properties, 19:30291 
(R;US) 
SIMPLEX PROCESS 
See COAL GASIFICATION 
SIMULATORS 

See also REACTOR SIMULATORS 

Real time simulator with Ti floating point digital signal processor, 
19:30596 (R;US) 

SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINE-GORDON EQUATION 
Understanding the mechanisms of length scale competition: 
The sine-Gordan soliton case, 19:31428 (R;US) 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

A circular multifocal collimator for 3D SPECT imaging, 19:31033 
(R;FR) 

SITE CHARACTERIZATION 

Needed sampling and analytical methods for the document: 
“DOE Methods for Evaluating Environmental and Waste Man- 
agement Samples’, 19:29279 (RA;US) 

Selecting features from spatial data for use in stochastic simula- 
tion, 19:29360 (R;US) 

Simulating the Upper Barren Zone and the Ore Zone tests per- 
formed with the EMC logging tool, 19:29447 (R;US) 

SITE REHABILITATION 

See REMEDIAL ACTION 
SITE SURVEYS 

See SITE CHARACTERIZATION 
SKELETON 

Development of the in vivo measurement system of bone min- 
eral content using monoenergetic gamma rays, 19:30767 
(l;BR;In Portuguese) 

SKIN 

See also HAIR 

Early and late effects of radiation on skin, 19:31155 (RA;XE) 

European clinical research on practical protocols for the diag- 
nostics and treatment of localized overexposure, 19:31157 
(RA;XE;In French, English) 

Problems related to skin and underlying tissues after accidents 
involving local irradiation: Experimental study in the pig, 
19:31156 (RA;XE) 

SKIN DAMAGE 

See FORMATION DAMAGE 
SKIN EFFECT (WELL) 

See FORMATION DAMAGE 
SLAGS 

Heavy metals monitoring in waste incineration processes: In- 
vestigation of selected elements in the effluents, based on 
mass balance determination, 19:30181 (R;DK;In Danish) 

SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 

Atomics International fuel fabrication facility and low enrichment 
program. Part 2, 19:29880 (RA;US) 

Contribution of CERCA to the US DOE conference on the use of 
20% and 45% enriched uranium as fuel for research reac- 
tions. Part 2, 19:29882 (RA;US) 

Introduction, 19:29935 (RA;US) 

Properties measurements of silicide fuels for JMTR safety eval- 
uation, 19:30029 (RA;JP) 

The low-enrichment fuel development program, 
(RA;US) 


19:29937 


SLIP 


Scaling of constitutive parameters of friction for fractal surfaces, 
19:31235 (RA;US) 
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SLOVAK REPUBLIC 


SLOVAK REPUBLIC 

See SLOVAKIA 

SLOVAKIA 

Natural gas and independent power in Central and Eastem Eu- 

rope, 19:30103 (RA;US) 
SLOWPOKE TYPE REACTORS 

Fission product release from HEU uranium-aluminum alloy fuel 

in SLOWPOKE-2 reactors, 19:29970 (IA;CA) 
SLUDGES 

Treatment and disposal of a mixed F006 plating line sludge at 
the Savannah River Site, 19:29215 (RA;US) 

Washing and alkaline leaching of Hanford tank sludges: A sta- 
tus report, 19:29353 (R;US) 

SLUGS (FUEL) 

See FUEL RODS 
SLURRIES (FUEL) 

See FUEL SLURRIES 
SMOOTHNESS 

See ROUGHNESS 
SNAKE RIVER PLAIN 

Hydrologic testing in wells near the Idaho Chemical Processing 
Plant at the Idaho National Engineering Laboratory, 19:30931 
(RA;US) 

Hydrostratigraphic interpretation of the upper portion of the 
Snake River Plain aquifer near the Idaho Chemical Process- 
ing Plant at the INEL, 19:30927 (RA;US) 

Hydrostratigraphy of the Snake River Plain aquifer beneath the 
Radioactive Waste Management Complex at the Idaho Na- 
tional Engineering Laboratory: A preliminary report, 19:29315 
(RA;US) 

Mineralogy and depositional sources of sedimentary interbeds 
beneath the Idaho National Engineering Laboratory; eastern 
Snake River Plain, Idaho, 19:30925 (RA;US) 

The identification of basalt flow features from borehole television 
logs, 19:30936 (RA;US) 

Three-dimensional chemical structure of the INEL aquifer system 
near the Idaho Chemical Processing Plant, 19:30928 (RA;US) 

Vertical variation in groundwater chemistry inferred from fluid 
specific-conductance well logging of the Snake River Plain 
Basalt aquifer, Idaho National Engineering Laboratory, south- 
eastern Idaho, 19:30932 (RA;US) 

SNPA-DEA PROCESS 
See DESULFURIZATION 
SODIUM 

Ethanol synthesis and water gas shift over bifunctional sulfide 
catalysts: Technical progress report, March 1994—May 1994, 
19:29527 (R;US) 

SODIUM 22 

Laser light induced drift for atoms of radioactive isotopes ** Na 

and ** Na, 19:31664 (R;XJ;In Russian) 
SODIUM 24 

Laser light induced drift for atoms of radioactive isotopes ** Na 

and *4 Na, 19:31664 (R;XJ;In Russian) 
SODIUM CHLORIDES 

Comparison of the corrosion rates of FeAl, FeAl and steel in 
distilled water and 0.5 M sodium chloride: Technical report 
number 2, January—March 1991, 19:30254 (R;US) 

SODIUM IODIDE DETECTORS 

See NAI DETECTORS 
SOFC 

See SOLID ELECTROLYTE FUEL CELLS 
SOIL MECHANICS 

A modified cap model] implemented in DYNA-3D, 19:30573 
(RA;US) 

SOIL-STRUCTURE INTERACTIONS 

Finite element analysis of a soil nailed wall, 19:30572 (RA;US) 

Geologic and geotechnical investigation of the Windsor Park 
subdivision North Las Vegas, Nevada, 19:30924 (RA;US) 

Modeling large underground experimental halls for the Super- 
conducting Super Collider, 19:30585 (RA;US) 

SOILS 
See also LOAM 
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Additives 

Design of flexible pavement subgrades with geosynthetics, 

19:30575 (RA;US) 
Beta Detection 

Real-time, in situ detection of Sr and 298U in soils via 

scintillating-fiber-sensor technology, 19:30989 (R;US) 
Contamination 

Bioventing feasibility study of low permeability soils for remedia- 
tion of petroleum contamination, 19:31214 (RA;US) 

Design and development of a skim and burial plough for recla- 
mation of contaminated land, 19:30962 (RA;XE) 

Improving revegetation success: Evaluation of several soil treat- 
ments, 19:29457 (R;US) 

Real-time, in situ detection of Sr and 238U in soils via 
scintillating-fiber-sensor technology, 19:30989 (R;US) 

Study of the transfer of accidentally released radionuclides in 
agricultural products with the aim of developing appropriate 
countermeasures, 19:29926 (RA;XE) 

Summary of FY 1992 operations of the vapor extraction system 
at the Hanford Site, Washington, 19:29429 (RA;US) 

Corrosive Effects 

Task E container corrosion studies: Annual report: Revision 1, 

19:29377 (R;US) 
Decontamination 

Demonstration testing and evaluation of in situ soil heating: Re- 
vision 1, Demonstration system design, 19:30947 (R;US) 

Jointly sponsored research program quarterly technical 
progress report, January—March 1994, 19:29150 (R;US) 

Results from the preliminary conveyor evaluation of the 
high-energy beta scintillation sensor at the Fernald Soil De- 
contamination Pilot Plant, 19:29453 (R;US) 

Surrogate testing for the pilot VAC*TRAX™ unit, 19:30945 (R;US) 

Dilatancy 

A modified cap model implemented in DYNA-3D, 19:30573 

(RA;US) 
Ground Disposal 

Off-gassing induced tracer release from molten basalt poois, 

19:29442 (R;US) 
Heating 

Demonstration testing and evaluation of in situ soil heating: Re- 
vision 1, Demonstration system design, 19:30947 (R;US) 

Thermal enhanced vapor extraction systems: Design, applica- 
tion and performance prediction including contaminant 
behavior, 19:30993 (R;US) 

Hydraulic Conductivity 

Saturated hydraulic conductivity in relation to physical properties 

of soils in the Nsukka Plains, SE Nigeria, 19:30970 (R;XA) 
Land Reclamation 

Design and development of a skim and burial plough for recla- 

mation of contaminated land, 19:30962 (RA;XE) 
Mathematical Models 

Modeling the pullout characteristics of welded wire mats embed- 

ded in silty sand, 19:30576 (RA;US) 
Microorganisms 

The DOE subsurface microbial culture collection at Florida State 
University: Interim technical report, 15 August 1993-15 
March 1994, 19:31065 (R;US) 

Moisture 
Effects of an alternative management of water storage on 
aridisol at the Bolivian Altiplane, 19:30973 (1;BO;In Spanish) 
Multi-Element Analysis 
Monitoring of trace element air pollution, 19:30456 (RA;XA) 
P Codes 

Seismic safety of earth dams: A probabilistic approach, 

19:30910 (R;US) 
Permeability 

Bioventing feasibility study of low permeability soils for remedia- 
tion of petroleum contamination, 19:31214 (RA;US) 

Field measurements of soil air permeability at the Chemical 
Waste Landfill, 19:30992 (R;US) 

Physical Properties 
Failure analysis of buried tanks, 19:30524 (RA;US) 





Plasticity 

A modified cap model implemented in DYNA-3D, 19:30573 

(RA;US) 
Porosity 

Effect of geogrid reinforcement on seepage through earth-fill 

dam cores, 19:30574 (RA;US) 
Radionuclide Migration 

Land containment system: Horizontal grout barrier: A method 
for in situ waste management, 19:29329 (R;US) 

Second performance assessment iteration of the Greater Con- 
finement Disposal facility at the Nevada Test Site, 19:30991 
(R;US) 

Sensitivity analysis of the noble gas transport and fate model: 
CASCADRS, 19:30946 (R;US) 

Reactor Accidents 

Study of the transfer of accidentally released radionuclides in 
agricultural products with the aim of developing appropriate 
countermeasures, 19:29926 (RA;XE) 

Remedial Action 

Field measurements of soil air permeability at the Chemical 
Waste Landfill, 19:30992 (R;US) 

Ice electrode electrolytic cell, 19:29347 (PA;US) 

Laboratory and field evaluation of the gas treatment approach 
for insitu remediation of chromate-contaminated soils, 
19:30998 (R;US) 

Off-gassing induced tracer release from molten basalt pools, 
19:29442 (R;US) 

Pilot-scale studies of soil vapor extraction and bioventing for re- 
mediation of a gasoline spill at Cameron Station, Alexandria, 
Virginia, 19:30909 (R;US) 

Seismic Effects 

Seismic safety of earth dams: 

19:30910 (R;US) 
Stability 

A modified cap model implemented in DYNA-3D, 19:30573 

(RA;US) 
Stabilization 

Design of flexible pavement subgrades with geosynthetics, 

19:30575 (RA;US) 
Vitrification 

Off-gassing induced tracer release from molten basalt pools, 

19:29442 (R;US) 
Water Influx 

Soil physical properties influencing the fitting parameters in 

Philip and Kostiakov infiltration models, 19:30969 (R;XA) 
SOLAR ABSORBERS 

Accelerated Life Testing of Solar Energy Materials. Case study 
of some selective solar absorber coating materials for DHW- 
systems, 19:29572 (R;SE) 

SOLAR AIR HEATERS 

Roof space collector system for low energy houses: IEA Task 

13 "Advanced Solar Low-Energy Buildings”, 19:29570 (1;DK) 
SOLAR ARCHITECTURE 

Danish project summary: IEA task 13 "Advanced solar low- 

energy buildings”, 19:29569 (|;DK) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 


SOLAR CELL ARRAYS 

1992 PVUSA progress report, 19:29553 (R;US) 

PVUSA progress report, 1989-1990, 19:29554 (R;US) 

PVUSA progress report, 1991, 19:29555 (R;US) 

The chemical effects of the Martian environment on power sys- 
tem component materials: A theoretical approach, 19:29559 
(R;US) 

SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Contacting of solar cells by means of isothermic solidification, 

19:29541 (1;DE;in German) 


A probabilistic approach, 


SOLID STATE LASERS 


SOLAR COOLING SYSTEMS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report, February—-May 1994, 19:29561 (R;US) 

SOLAR DOMESTIC WATER HEATING 

See SOLAR WATER HEATING 

SOLAR ENERGY 

Renewable Energy Sources Brno '93: Proceedings of the IV. 
special conference with international participation, 19:30116 
(R;CZ;in Czech) 

SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Calculated capacity for solar heating plants with circulation pipe, 
19:29562 (R;DK;in Danish) 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report, February—May 1994, 19:29561 (R;US) 

Solar heating system for space heating and domestic hot water 
production for low energy houses: IEA Task 13 "Advanced 
Solar Low-Energy Buildings”, 19:29565 (1;DK) 

SOLAR MODELS 
See STAR MODELS 
SOLAR NEUTRINOS 

Has a standard model solution to the solar neutrino problem 
been found?, 19:31533 (R;US) 

Neutrino magnetic moments and the solar neutrino problem, 
19:31532 (R;US) 

SOLAR POWER PLANTS 

See also PHOTOVOLTAIC POWER PLANTS 

Technology for Brayton-cycle space powerplants using solar 
and nuclear energy, 19:29838 (R;US) 

SOLAR REFLECTORS 

Progress in the development of advanced solar reflectors, 

19:29571 (R;US) 
SOLAR WATER HEATING 

Solar-cell driven pump for a solar heating system, 19:29567 

(R;DK;In Danish) 
SOLENOIDS 

Focusing of intense ion beams with a plasma-filled solenoidal 
magnetic lens including self-fields, 19:31853 (RA;US) 

Interaction region quadrupole roll and solenoid misalignment in 
RHIC, 19:30701 (R;US) 

SOLID ELECTROLYTE FUEL CELLS 
Sealant materials for the solid oxide fuel cell, 19:30125 (R;US) 
SOLID ELECTROLYTES 

The Development of a new plasticizer for poly(ethylene oxide) 
based polymer electrolyte and the investigation of their ion- 
pair dissociation effect, 19:30054 (R;US) 

SOLID FUELS 

See also ALLOY NUCLEAR FUELS 

3-D turbulent particle dispersion submodel development: Quar- 
terly progress report No. 4, January 15, 1992—April 15, 1992, 
19:29091 (R;US) 

3-D turbulent particle dispersion submodel development: Quar- 
terly ‘progress report No. 3, October 15, 1991—January 15, 
1992, 19:29090 (R;US) 

Experimental investigation of the change of low temperature 
carburisation flames: Final report, 19:29100 (|;DE;in German) 

SOLID SCINTILLATION DETECTORS 
See also BGO DETECTORS 
NAI DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Light output and radiation damage in a lead tungstate crystal, 
19:30801 (R;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 

Scaling of solid state lasers for satellite power beaming applica- 
tions, 19:30550 (R;US) 

Solid state laser driver for Extreme Ultraviolet Lithography: Re- 
vision 1, 19:30645 (R;US) 

Ultraviolet laser emission properties of Ce*+-doped LiSrAlFe, 
19:30640 (R;US) 
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SOLID WASTES 


SOLID WASTES 
See also SCRAP 
TAILINGS 

An approach for sampling solid heterogeneous waste at the 
Hanford Site Waste Receiving and Processing and Solid 
Waste Projects, 19:29264 (RA;US) 

Critical operating parameters for microwave solidification of hy- 
droxide sludge, 19:29273 (RA;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, April-June 1994, 
19:29055 (R;US) 

Interface contro! document between PUREX/UO, Plant Transi- 
tion and Solid Waste Disposal Division, 19:29389 (R;US) 

Mixed debris treatment at the Idaho National Engineering Labo- 
ratory (INEL), 19:29249 (RA;US) 

The reduction of packaging waste, 19:30188 (R;US) 

SOLID-STATE PLASMA 
Wake fields in semiconductor plasmas, 19:31698 (R;XA) 
SOLIDS 

Positron implantation profiles in elemental and multilayer sys- 
tems, 19:31647 (R;US) 

Properties of molecular solids and fluids at high pressure and 
temperature: Final report, March 1, 1986—October 31, 1993, 
19:31680 (R;US) 

SOLIDS FLOW 

Numerical study of the flow of granular materials down an in- 
clined plane: Quarterly report, March 1, 1994—June 30, 1994, 
19:29043 (R:US) 

SOLVATATION 
See SOLVATION 
SOLVATION 

Determination of solvation kinetics in supercritical fluids: Project 
summary, August 15, 1993—May 3, 1994, 19:30476 (R;US) 

Tests of dielectric model descriptions of chemical charge dis- 
placements in water, 19:30486 (R;US) 

SONDES 
See PROBES 
SOURCE ROCKS 

Pathways of primary migration. An investigation of pore net- 
works, joint systems and kerogen networks as pathways of 
hydrocarbon transport, 19:29113 (R;DE;In German) 

SOURCE TERMS 

Differences in the radiological effects of a major accident using 

HEU or LEU fuel elements at the BER II, 19:29998 (RA;JP) 
SOUTH AFRICA 

Survey of the fiscal 1992 overseas coal importation base ar- 
rangement and promotion.: Comprehensive survey of coal 
situation in South Africa, 19:29104 (I;JP;in Japanese) 

SOUTHEAST REGION 
See USA 
SOUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
Comparative Evaluations 

Alternative power generation concepts for space, 19:29791 
(R;US) 

Power systems for production, construction, life support, and 
operations in space, 19:29799 (R;US) 

Design 

1987 Overview of the free-piston Stirling technology for space 
power application, 19:29793 (R;US) 

A feasibility assessment of magnetic bearings for free-piston 
Stirling space power converters, 19:29786 (R;US) 

Comparative survey of dynamic analyses of free-piston stirling 
engines, 19:29821 (R;US) 

Component technology for Stirling power converters, 19:29819 
(R;US) 

Fatigue failure of regenerator screens in a high frequency Stir- 
ling engine, 19:29792 (R;US) 
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Free-piston Stirling technology for space power, 19:29804 (R;US) 

Heat transfer in oscillating flows with sudden change in cross 
section, 19:29830 (R;US) 

Materials technology assessment for a 1050 K Stirling Space 
Engine design, 19:29802 (R;US) 

NASA Lewis Stirling SPRE testing and analysis with reduced 
number of cooler tubes, 19:29832 (R;US) 

One- and two-dimensional Stirling machine simulation using ex- 
perimentally generated reversing flow turbuulence models, 
19:29782 (R;US) 

Overview of NASA supported Stirling thermodynamic loss re- 
search, 19:29829 (R;US) 

Preliminary SP-100/Stirling heat exchanger designs, 19:29837 
(R;US) 

Programmatic status of NASA's CSTI high capacity power Stir- 
ling Space Power Converter Program, 19:29811 (R;US) 

Progress toward the evolution of a Stirling Space Engine, 
19:29797 (R;US) 

Results from baseline tests of the SPRE | and comparison with 
code model predictions, 19:29805 (R;US) 

SPR-IIIM, A new design for improved performance and reliability 
coupled with reduced maintenance and personnel dose, 
19:29841 (R;US) 

SPRE | Free-Piston Stirling Engine Testing at NASA Lewis Re- 
search Center, 19:29798 (R;US) 

Space reactor/Stirling cycle systems for high power Lunar appli- 
cations, 19:29817 (R;US) 

Status of NASA’s Stirling Space Power Converter Program, 
19:29774 (R;US) 

Stirling machine operating experience, 19:29820 (R;US) 

Technology for Brayton-cycle space powerplants using solar 
and nuclear energy, 19:29838 (R;US) 

The NASA CSTI High Capacity Power Program, 19:29826 (R;US) 

Two-dimensional numerical simulation of a Stirling engine heat 
exchanger, 19:29806 (R;US) 

Feasibility Studies 

Alternative power generation concepts for space, 19:29791 
(R;US) 

The NASA CSTI High Capacity Power Project, 19:29833 (R;US) 

Performance 

Lunar dust transport and potential interactions with power sys- 

tem components, 19:29779 (R;US) 
Radiant Heat Transfer 

Arc-textured metal surfaces for high thermal emittance space 
radiators, 19:29800 (R;US) 

CSTI high capacity power, 19:29807 (R;US) 

Radiation Doses 

Space nuclear reactor shields for manned and unmanned appli- 

cations, 19:29808 (R;US) 
Radiation Effects 

Environmental interactions and the SP-100 power system, 

19:29834 (R;US) 
Shielding 

Space nuclear reactor shields for manned and unmanned appli- 

cations, 19:29808 (R;US) 
Technology Assessment 

CSTI high capacity power, 19:29807 (R;US) 

Overview of space power electronic’s technology under the 
CSTI High Capacity Power Program, 19:29773 (R;US) 

Power systems for production, construction, life support, and 
operations in space, 19:29799 (R;US) 

The NASA CSTI High Capacity Power Program, 19:29826 (R;US) 

Technology Utilization 

Speculations on future opportunities to evolve Brayton power- 

plants aboard the space station, 19:29794 (R;US) 
Waste Heat 

Arc-textured metal surfaces for high thermal emittance space 
radiators, 19:29800 (R;US) 

Total hemispherical emittance measured at high temperatures 
by the calorimetric method, 19:29809 (R;US) 

SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 





SPACE PROPULSION REACTORS 

HEISHI: A fuel performance model for space nuclear applica- 

tions, 19:29840 (R;US) 
SPACE VEHICLE COMPONENTS 

An overview of the Evaluation of Oxygen Interactions with Mate- 
rials Ill Experiment: Space Shuttle Mission 46; July-August, 
1992, 19:30487 (R;US) 

SPACE VEHICLES 

Spacecraft fabrication and test MODIL: Final report, 19:30853 

(R;US) 
SPACERS 

Theoretical prediction of the garter spring positions along the 

channels of some CANDU reactors, 19:29738 (IA;CA) 
SPARK IGNITION ENGINES 

Alcohol fuels for internal combustion engines. Onboard catalytic 
treatment of fuels and emissions, 19:30226 (R;SE) 

Effect of lambda control characteristics on exhaust emission of 
a CNG engine equipped with three-way catalyst system, 
19:30200 (IA;JP;in Japanese) 

Influence of gasoline compositions on engine performance.: 
Research of MTBE influence on engine power and fuel con- 
sumption, 19:30199 (IA;JP;in Japanese) 

Study of NOx reduction in lean-operating S.1. engine, 19:30193 
(IA;JP;In Japanese) 

Study on lean combustion behavior of liquid fuels, 19:30191 
(IA;JP;In Japanese) 

SPECIAL PRODUCTION REACTORS 

See also K REACTOR 

L REACTOR 
P REACTOR 

Pressurizing new reactors, 19:29950 (R;US) 

Structural integrity evaluation of high activity moderator system 
evaporator, 19:29948 (R;US) 

SPECIAL RELATIVITY THEORY 

See RELATIVITY THEORY 

SPECIFICATIONS 

Fiscal 1993 coal utilization next generation technology survey 
by coal production/utilization technology promotion subsidies.: 
Coal specifications-impact on power station performance, 
19:29053 (R;JP;In Japanese) 

SPECTRA (ABSORPTION) 

See ABSORPTION SPECTRA 
SPECTRA (NEUTRON) 

See NEUTRON SPECTRA 
SPECTRA UNFOLDING 

PCLOOK: an interactive code for spectral analysis, 19:31959 

(l;AR;In Spanish) 
SPECTRAL FLAME RADIANCE 
See EMISSIVITY 
SPECTRALLY SELECTIVE SURFACES 

Accelerated Life Testing of Solar Energy Materials. Case study 
of some selective solar absorber coating materials for DHW- 
systems, 19:29572 (R;SE) 

SPENT FUEL STORAGE 

Structural design of large vertical spent fuel dry storage module, 
19:30528 (IA;CA) 

Thermal analysis of dry storage of fuel elements in Embalse nu- 
clear power plant, 19:29204 (1;AR;In Spanish) 

SPENT FUELS 

Interim guidance for the safe transport of reprocessed uranium, 
19:29484 (R;XA) 

Rationale for determining spent fuel acquisitions for repository 
testing, 19:29373 (R;US) 

Research reactor fuel cycle: Current back-end perspectives, 
19:30003 (RA;JP) 

Spent fuel management at research and test reactors-the 
IAEA's role, 19:30002 (RA;JP) 

The management of spent research reactor fuel, 19:30004 
(RA;JP) 

The re-use of highly enriched uranium (HEU) reprocessed in 
Europe, 19:29202 (RA;JP) 

The synchronous active neutron detection assay system, 
19:29469 (R;US) 


STAINLESS STEEL-310 


SPENT LIQUORS 

Gasification of black liquors. A preliminary study on conse- 
quences for power and heat production in sulfate based pulp 
industry, 19:30172 (R;SE;In Swedish) 

SPENT SHALES 

Combustion characteristics of hydroretorted Alabama oil shale, 
19:29185 (R;US) 

Physical and thermal properties and leaching characteristics of 
a beneficiated eastern oil shale hydroretorted in the PFH pro- 
cess, 19:29184 (R;US) 

SPHEROMAK DEVICES 
300 km/s plasma accelerator for fuelling, 19:31880 (IA;CA) 
SPIN 
On a quantum group invariant spin chain with nonlocal bound- 
ary conditions, 19:31472 (R;AT) 

SPIN ECHO 

Neutron spin echo spectrometer at JRR-3M, 19:30771 (RA;JP) 
SPIN-OFF 

See TECHNOLOGY TRANSFER 
SPIN-ORBIT INTERACTION 

See L-S COUPLING 
SPONTANEOUS FISSION 

Correlated fission fragment independent yields for Mo/Ba 
charge asymmetry of the °52Cf(s.f.), 19:31613 (IA;CZ) 

Investigation of light charged particles emitted in spontaneous 
fission of 52Cf, 19:31600 (IA;CZ) 

SPRAY COATING 

An ion source based on the cathodic arc, 19:30533 (PA;US) 

Energy optimization of the paint-spraying booths: Appendix. Dry 
and wet booths, 19:30171 (R;DK;In Danish) 

Energy optimization of the paint-spraying booths: Main report, 
19:30170 (R;DK;In Danish) 

SPRAY PONDS 

See SPRAYS 

SPRAYS 

Study of computational analysis for fuel spray in a D.|. diesel en- 
gine.: Modeling of wall impingemenet, 19:30211 (IA;JP;in 
Japanese) 

SPRING-8 STORAGE RING 
Wall current monitor for SPring-8 linac, 19:30745 (R;JP;In 
Japanese) 
SPUR REACTOR 
See SPACE POWER REACTORS 
SPUTTERING 

International bulletin on atomic and molecular data for fusion. 

No. 47, 19:31671 (I;XA) 
SQUID DEVICES 

A computing program of sample magnetic moments recognition 
for SQUID-magnetometer measurements, 19:31713 (R;XJ;in 
Russian) 

DSP control of superconducting quantum interference devices, 
19:31716 (R:US) 

Evaluation of superconducting quantum interference devices 
interfaced with digital signal processing electronics for bio- 
magnetic applications, 19:31715 (R;US) 

SR-OB REACTOR 

See SUBCRITICAL ASSEMBLIES 
SRM 

See CALIBRATION STANDARDS 
STADE REACTOR 

An updated and extended safety analysis for the reactor pres- 
sure vessel of the Nuclear Power Plant Stade (KKS), 
19:29685 (RA;XA) 

Contribution to descriptions of pressurized water reactors close 
to Danish territory, 19:29650 (R;DK) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304L 

Post-irradiation deformation characteristics of heavy-ion irradi- 

ated 304L SS, 19:30289 (R;US) 
STAINLESS STEEL-310 
Development of a modified 310 stainless steel, 19:30286 (RA;US) 
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STAINLESS STEEL-316 


STAINLESS STEEL-316 

An investigation of the effects of history dependent damage in 
time dependent fracture mechanics; Phases |, Il, and one half 
of Phase Ill - variable load conditions: Progress report, 
19:29866 (R;US) 

STAINLESS STEELS 

See also CHROMIUM STEELS 

Estimation of fracture toughness of cast stainless steels during 
thermal aging in LWR systems-revision 1, 19:29644 (R;US) 

RHIC warm-bore systems, 19:30740 (R;US) 

STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 

Isospin breaking in chiral perturbation theory and the decays 7 
— mlv and + — nv, 19:31474 (R;AT) 

Neutrino masses and b - 7 unification in the supersymmetric 
standard model, 19:31487 (R;XA) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 
STANDARDIZED TERMINOLOGY 

Nuclear Terms Handbook 1993, 19:31992 (R;US) 
STANDING CROP 

See BIOMASS 
STANFORD LINEAR COLLIDER 

Results from the final focus test beam, 19:30733 (R;US) 
STAR MODELS 

New astrophysical opacities and their effects on stellar models, 

19:31434 (R;US) 
STARS 
Simulation of stellar speckle imaging, 19:31433 (R;US) 
STATE GOVERNMENT 

Assessment of state’s needs for building energy information 
tools, 19:30183 (R;US) 

Estimating public uses of motor fuel: Phase 2, 19:30114 (R;US) 

STATISTICAL DATA 
Energy statistical data (world situation).: 
(l;JP;In Japanese) 

STAUFFER AQUACLAUS PROCESS 

See DESULFURIZATION 
STEADY FLOW 

FLAC: Flow Analysis Code, 19:31954 (CM;US) 

FLAC: Flow Analysis Code, 19:31955 (CM;US) 
STEAM DRIVE PROCESS 

See FLUID INJECTION PROCESSES 
STEAM GENERATORS 

Comprehensive report to Congress Clean Coal Technology Pro- 
gram: Four Rivers Energy Modernization Project, 19:29084 
(R;US) 

Jointly sponsored research program quarterly technical 
progress report, January—March 1994, 19:29150 (R;US) 

On the risk-based steam generator life time optimisation, 
19:29870 (RA;XA) 

Spanish research activities on steam generator tube degrada- 
tion, 19:29695 (RA;XA) 

Thermalhydraulic transient analyses of the SGECS initial injec- 
tion period (Steam generator emergency cooling system.), 
19:29728 (IA;CA) 

STEAM INJECTION 
Jointly sponsored research program quarterly technical 


progress report, January—March 1994, 19:29150 (R;US) 
STEEL INDUSTRY 


See METAL INDUSTRY 
STEEL-O00KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 


1993, 19:30110 
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STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-1KH12V2MF 

See CHROMIUM STEELS 
STEEL-9KHS 

See CHROMIUM STEELS 
STEEL-ASTM-A302 

The effect of water flow rate upon the environmentally-assisted 
cracking response of a low-alloy steel, 19:30304 (R;US) 

STEEL-ASTM-A533-B 
Crack-speed relations inferred from large single-edge notched 
specimens of a 533 B steel, 19:30281 (R;US) 
STEEL-KH13S2YU2BT 
See CHROMIUM STEELS 
STEEL-R18 
See CHROMIUM STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 

Charpy, tensile and hardness properties and response to heat 
treatment of irradiated reference pressure vessel steel - A 
contribution to an IAEA joint research programme, 19:29871 
(RA;XA) 

Evaluation of conservatisms and environmental effects in ASME 
Code, Section Ill, Class 1 fatigue analysis, 19:30042 (R;US) 

FALSIRE. CSNI project for fracture analyses of large-scale in- 
ternational reference experiments. Phase 1: Comparison 
report, 19:30022 (R;DE) 

Mixed waste from a steel reprocessing site, 19:29268 (RA;US) 

Steel and Aluminum Energy Conservation and Technology 
Competitiveness Act of 1988: Fiscal year 1993 annual report, 
19:30247 (R;US) 

Task E container corrosion studies: Annual report: Revision 1, 
19:29377 (R;US) 

STELLARATORS 

Fluctuations of the electron temperature measured by intensity 
interferometry on the W7-AS stellarator, 19:31885 (R;DE;in 
German) 

HSX progress report, 19:31866 (R;US) 

Ripple transport in helical-axis advanced stellarators - a com- 
parison with classical stellarator/torsatrons, 19:31811 (R;DE) 

STEM CELLS 

Radiobiological properties of spermatogonial stem cells in 
C3H/101 hybrid mice and evaluation of the model for induc- 
tion of genetic damage in spermatogonial stem cells, 
19:31145 (RA;XE) 

STIRLING ENGINES 
Computerized Simulation 

Comparative survey of dynamic analyses of free-piston stirling 
engines, 19:29821 (R;US) 

Comparison of GLIMPS and HFAST Stirling engine code predic- 
tions with experimental data, 19:29828 (R;US) 

Fluid mechanics experiments in oscillatory flow. Volume 1, 
19:29785 (R;US) 

Heat transfer in oscillating flows with sudden change in cross 
section, 19:29830 (R;US) 

One- and two-dimensional Stirling machine simulation using ex- 
perimentally generated reversing flow turbuulence models, 
19:29782 (R;US) 

Overview of NASA supported Stirling thermodynamic loss re- 
search, 19:29829 (R;US) 

Results from baseline tests of the SPRE | and comparison with 
code model predictions, 19:29805 (R;US) 

Two-dimensional numerical simulation of a Stirling engine heat 
exchanger, 19:29806 (R;US) 

Design 
Analog synthesized fast-variable linear load, 19:29784 (R;US) 
CSTI high capacity power, 19:29807 (R;US) 





Component technology for Stirling power converters, 19:29819 
(R;US) 

Makeup and uses of a basic magnet laboratory for characteriz- 
ing high-temperature permanent magnets, 19:29822 (R;US) 

Dynamics 

Comparative survey of dynamic analyses of free-piston stirling 

engines, 19:29821 (R;US) 
Experimental Data 

Comparison of GLIMPS and HFAST Stirling engine code predic- 

tions with experimental data, 19:29828 (R;US) 
Failures 
Fatigue failure of regenerator screens in a high frequency Stir- 
ling engine, 19:29792 (R;US) 
Feasibility Studies 
Free-piston Stirling technology for space power, 19:29804 (R;US) 
Fluid Flow 

Heat transfer in oscillating flows with sudden change in cross 
section, 19:29830 (R;US) 

Recent Stirling engine loss - understanding results, 19:29810 
(R;US) 

Performance 

NASA Lewis Stirling SPRE testing and analysis with reduced 
number of cooler tubes, 19:29832 (R;US) 

Stirling machine operating experience, 19:29820 (R;US) 

The NASA CSTI High Capacity Power Project, 19:29833 (R;US) 

Specifications 

1987 Overview of the free-piston Stirling technology for space 
power application, 19:29793 (R;US) 

A feasibility assessment of magnetic bearings for free-piston 
Stirling space power converters, 19:29786 (R;US) 

Fatigue failure of regenerator screens in a high frequency Stir- 
ling engine, 19:29792 (R;US) 

Preliminary SP-100/Stirling heat exchanger designs, 19:29837 
(R;US) 

Programmatic status of NASA's CSTI high capacity power Stir- 
ling Space Power Converter Program, 19:29811 (R;US) 

Status of NASA's Stirling Space Power Converter Program, 
19:29774 (R;US) 

Technology Assessment 

1987 Overview of the free-piston Stirling technology for space 
power application, 19:29793 (R;US) 

Materials technology assessment for a 1050 K Stirling Space 
Engine design, 19:29802 (R;US) 

Programmatic status of NASA’s CSTI high capacity power Stir- 
ling Space Power Converter Program, 19:29811 (R;US) 

Progress toward the evolution of a Stirling Space Engine, 
19:29797 (R;US) 

SPRE | Free-Piston Stirling Engine Testing at NASA Lewis Re- 
search Center, 19:29798 (R;US) 

Space reactor/Stirling cycle systems for high power Lunar appli- 
cations, 19:29817 (R;US) 

Status of NASA's Stirling Space Power Converter Program, 
19:29774 (R;US) 

Testing 

Component technology for Stirling power converters, 19:29819 
(R;US) 

Materials technology assessment for a 1050 K Stirling Space 
Engine design, 19:29802 (R;US) 

NASA Lewis Stirling SPRE testing and analysis with reduced 
number of cooler tubes, 19:29832 (R;US) 

One- and two-dimensional Stirling machine simulation using ex- 
perimentally generated reversing flow turbuulence models, 
19:29782 (R;US) 

Progress toward the evolution of a Stirling Space Engine, 
19:29797 (R;US) 

Results from baseline tests of the SPRE | and comparison with 
code model predictions, 19:29805 (R;US) 

SPRE | Free-Piston Stirling Engine Testing at NASA Lewis Re- 
search Center, 19:29798 (R;US) 

Space reactor/Stirling cycle systems for high power Lunar appli- 
cations, 19:29817 (R;US) 

Stirling machine operating experience, 19:29820 (R;US) 


Thermal Analysis 

Fluid mechanics experiments in oscillatory flow. Volume 1, 
19:29785 (R;US) 

Two-dimensional numerical simulation of a Stirling engine heat 
exchanger, 19:29806 (R;US) 

Thermodynamic Cycles 

Recent Stirling engine loss - understanding results, 19:29810 

(R;US) 
Thermodynamic Model 

Overview of NASA supported Stirling thermodynamic loss re- 

search, 19:29829 (R;US) 
STOCKPILES 
The Stockpile Monitor Program, 19:30837 (R;US) 
STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 
CESS 
See COAL GASIFICATION 
STONE AND WEBSTER GASIFICATION PROCESS 
See COAL GASIFICATION 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 

101-SY waste sample speed of sound/rheology testing for sonic 
probe program, 19:29459 (R;US) 

Accident safety analysis for 300 Area N Reactor Fuel Fabrica- 
tion and Storage Facility, 19:30044 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 3, 19:29322 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 2, 19:29321 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2A, 
19:29323 (R;US) 

Hanford facility dangerous waste permit application, 616 Nonra- 
dioactive Dangerous Waste Storage Facility: Revision 2, 
Chapter 3.0, Waste characteristics supplemental information; 
Volume 1, 19:29320 (R;US) 

Structural design of large vertical spent fuel dry storage module, 
19:30528 (IA;CA) 

Using vuinerability assessments to design facility safeguards 
and security systems, 19:29475 (R;US) 

STORAGE RINGS 
See also BROOKHAVEN RHIC 
PEP STORAGE RINGS 
SPRING-8 STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 

An analysis of the long-term stability of the particle dynamics in 
hadron storage rings, 19:30743 (R;DE) 

Crystalline beams: The string, 19:30739 (R;US) 

ETL linac facility and free-electron lasers, 19:30723 (RA;JP;In 
Japanese) 

Low emittance lattices for electron storage rings revisited, 
19:30738 (R;US) 

STORES 
See COMMERCIAL BUILDINGS 
STOVES 

Alternative methods of reducing air pollution from low-emissions 
sources in Krakow, 19:30088 (RA;US) 

Performance of Polish home stoves, 19:30086 (RA;US) 

Pittsburgh Energy Technology Center’s overview of the Krakow 
Projects, 19:29607 (RA;US) 

Progress in emission reduction and heating system modemiza- 
tion in Cesky Krumlov, 19:29611 (RA;US) 
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STRAIN SOFTENING 


STRAIN SOFTENING 

Numerical simulation of strain-softening and dilation of rock salt, 

19:31233 (RA;US) 
STRATA MOVEMENT 
Precursory pressure anomalies prior to coal mine failures, 
19:29074 (RA;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 

Evaluating the effects of the number of caverns on the perfor- 

mance of underground oil storage facilities, 19:29170 (RA;US) 
STRATOSPHERE 

A multiple time scale solution for the Chapman mechanism, 

19:30902 (R;US) 
STREAMS 

See also RIVERS 

Evaluation of ground water nutrient loading to Priest Lake, Bon- 
ner County, Idaho, 19:30943 (RA;US) 

STREETS 

See ROADS 
STRENGTH (COMPRESSION) 

See COMPRESSION STRENGTH 
STRENGTH (FRACTURE) 

See FRACTURE PROPERTIES 
STRENGTH (SHEAR) 

See SHEAR PROPERTIES 
STRENGTH (ULTIMATE) 

See ULTIMATE STRENGTH 
STRESS ANALYSIS 

Bored raise overcoring for in situ stress determination at the Un- 
derground Research Laboratory, 19:30379 (RA;US) 

Laboratory measurements of the effective-stress law of carbon- 
ate rocks under deformation, 19:29148 (RA;US) 

Variability and quality in ASR data: Implications for competing 
theories, 19:31249 (RA;US) 

STRESS INTENSITY FACTORS 

A study of squeezing flow in fracture channels, 19:30383 (RA;US) 

Bored raise overcoring for in situ stress determination at the Un- 
derground Research Laboratory, 19:30379 (RA;US) 

Numerical modeling of borehole breakout by mixed-mode crack 
growth, interaction, and coalescence, 19:31252 (RA;US) 

STRESS RELAXATION 

Influence of the depth of a stress relieving hole on induced 
displacements: Application in interferometric stress determi- 
nation, 19:31251 (RA;US) 

Three-dimensional in-situ stress determination by anelastic 
strain recovery of a rock core, 19:29576 (RA;US) 

Variability and quality in ASR data: Implications for competing 
theories, 19:31249 (RA;US) 

STRESS RELIEVING 
See STRESS RELAXATION 
STRESSES 

See also RESIDUAL STRESSES 

Gravitational stresses in long asymmetric ridges and valleys in 
anisotropic rock, 19:31248 (RA;US) 

In situ stress heterogeneity and crack density distribution, 
19:31250 (RA:US) 

Influence of the depth of a stress relieving hole on induced 
displacements: Application in interferometric stress determi- 
nation, 19:31251 (RA;US) 

STRING MODELS 

See also SUPERSTRING MODELS 

Two- and three-point functions in Liouville theory, 19:31440 
(R;DE) 

STRONTIUM 

Selective methane oxidation over promoted oxide catalysts: 

Quarterly report, March—-May 1994, 19:29524 (R;US) 
STRONTIUM 90 
Concentrations and compositions of colloidal particles in 


groundwater near the ICPP, Idaho National Laboratory, 
Idaho, 19:30926 (RA;US) 


STRONTIUM FLUORIDES 


Ultraviolet laser emission properties of Ce%+-doped LiSrAlFe, 
19:30640 (R;US) 
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STRONTIUM OXIDES 
Characterization and testing of low-expansion ceramic materi- 
als, 19:30334 (RA;US) 
Deformation of high-temperature superconductors, 19:30308 
(R;US) 
STRONTIUM TITANATES 
Atomic-resolution characterization of interface structure and 
chemistry in the STEM, 19:30375 (R;US) 
STRUCTURAL BEAMS 
Stability of the jointed roof in stratified rock, 19:30586 (RA;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 
See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STUDS 
See FASTENERS 
STURM-LIOUVILLE EQUATION 
Some comments for dressing symmetry of Liouville field, 
19:31458 (R;XA) 
SUBBITUMINOUS COAL 
Effects of low-temperature catalytic pretreatments on coal struc- 
ture and reactivity in liquefaction: Technical progress report, 
January 1994—March 1994, 19:29018 (R;US) 
The effects of different drying processes on coal liquefaction 
yields, 19:29005 (RA;US) 
SUBCOOLED BOILING 
A new model for void fraction in subcooled boiling, 19:30559 
(IA;CA) 
CATHENA validation against MAPLE subcooled boiling data, 
19:29971 (IA;CA) 
SUBCRITICAL ASSEMBLIES 
Development and analysis of a metal-fueled accelerator-driven 
burner, 19:30017 (R;US) 
SUBCRITICALITY 
See CRITICALITY 
SUBMARINES 
Image sequence analysis using spatio-temporal texture, 
19:30521 (RA;US) 
PING: An explicit finite element code for linear structural acous- 
tics, 19:30520 (RA;US) 
SUBMERGED ARC WELDING 
The effect of oxide inclusions on the kinetics of the austenite to 
ferrite transformation in low alloy steel weld metal, 19:30245 
(R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSURFACE STRUCTURES 
Elasto-viscoplastic finite element analysis of underground open- 
ings using elastic supports, 19:31231 (RA;US) 
Modeling large underground experimental halls for the Super- 
conducting Super Collider, 19:30585 (RA;US) 
Numerical simulation of strain-softening and dilation of rock salt, 
19:31233 (RA;US) 
SUBURBS 
See URBAN AREAS 
SULFATES 
Impact of leachable sulfate on the quality of groundwater in the 
Pocatello aquifer, 19:30917 (RA;US) 
SULFIDES 
See also CADMIUM SULFIDES 
HYDROGEN SULFIDES 
MOLYBDENUM SULFIDES 
TITANIUM SULFIDES 
Biomedical tracers: technetium-99 m complexing sulfur poly- 
dentate ligands, 19:30498 (I;MA;In French) 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 





SULFOX PROCESS 
See DESULFURIZATION 
SULFUR 

Production of elemental sulfur from H2S and CO> derived from 
a coal desulfurization process: Quarterly technical process 
report, April 1, 1994—June 30, 1994, 19:29031 (R;US) 

SULFUR 32 REACTIONS 
Investigation of direct photon production in 200 A GeV S + Au 
reactions, 19:31481 (R;US) 
SULFUR COMPOUNDS 
See also SULFATES 
SULFIDES 
SULFUR OXIDES 

Depositions of sulphur and nitrogen components and heavy met- 

als over Europe in the EMEP-grid, 19:30866 (R;DE;In German) 
SULFUR DIOXIDE 

Electric Power Research Institute, High Sulfur Test Center re- 
port to the Steering Committee, March 1994: [Monthly report], 
19:29070 (R;US) 

Low temperature SO. removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, May 1—July 31, 
1992, 19:29063 (R;US) 

Low temperature SO. removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, September 
i—December 31, 1992, 19:29064 (R;US) 

Micronized coal firing applied to plants in the Czech Republic 
and Krakow, Poland, 19:29617 (RA;US) 

Multiple stoker-fired retrofit with fluidized-bed combustion, 
19:29619 (RA;US) 

Simultaneous SO2/NO, abatement using zeolite-supported cop- 
per: Progress report, October 1, 1992—December 31, 1992, 
19:29058 (R;US) 

York County Energy Partners CFB Cogeneration Project: An- 
nual report, [September 30, 1992—September 30, 1993], 
19:29624 (R;US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Engineering development of advanced coal-fired low emission 
boil systems: Quarterly technical progress report, October 
1993—December 1993, 19:29599 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 27, April 1, 1994—June 30, 1994, 
19:29625 (R;US) 

Microbial stabilization of sulfur-laden sorbents: Technical report, 
March 1, 1994—May 31, 1994, 19:29066 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SUNSHINE PROJECT 

Interim report on research and development results of the 1992 
Sunshine Project.: Studies on deep geothermal resources ex- 
ploration technology, 19:29579 (|;JP;In Japanese) 

SUPERCHARGERS 
Effect of EGR on combustion and exhaust emission of a super- 
charged diesel engine, 19:30206 (IA;JP;In Japanese) 
SUPERCHARGING 
See SUPERCHARGERS 
SUPERCONDUCTING COILS 

Energy dissipation of composite multifilamentary superconduc- 
tors for high-current ramp-field magnet applications, 19:31709 
(R;US) 

SUPERCONDUCTING COMPOSITES 

Energy dissipation of composite multifilamentary superconduc- 
tors for high-current ramp-field magnet applications, 19:31709 
(R;US) 

SUPERCONDUCTING FILMS 
Thin film superconductors: Final report, 19:31714 (R;US) 
SUPERCONDUCTING MAGNETS 

RHIC susceptibility to variations in systematic magnetic har- 
monic errors, 19:30672 (R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 
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SUPERCONDUCTING SUPER COLLIDER 

Underground experiments and measurements for the supercon- 

ducting super collider, 19:30589 (RA;US) 
SUPERCONDUCTING WIRES 

Energy dissipation of composite multifilamentary superconduc- 
tors for high-current ramp-field magnet applications, 19:31709 
(R;US) 

SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
ORGANIC SUPERCONDUCTORS 
Power-law resistivity, magnetic relaxation and ac susceptibility, 
19:31708 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL STATE 

Determination of solvation kinetics in supercritical fluids: Project 

summary, August 15, 19938—May 3, 1994, 19:30476 (R;US) 
SUPERFLUIDITY 
Structure of liquid He-4 excitations spectrum, 19:31717 (R;XJ;In 
Russian) 
SUPERFUND 
See US SUPERFUND 
SUPERGRAVITY 

About loop states in supergravity, 19:31420 (R;DE) 

Non-perturbative approach to 2D-supergravity and super- 
Virasoro constraints, 19:31419 (R;DE) 

SUPERNOVAE 
Neutrino-neutrino scattering and matter-enhanced neutrino fla- 
vor transformation in supernovae, 19:31423 (R;US) 
SUPERSTRING MODELS 
Effective ,-term in superstring theory, 19:31454 (R;XA) 
SUPERSYMMETRY 

Implications for supersymmetric dark matter detection from ra- 
diative b decays, 19:31500 (R;DE) 

On the fine-tuning problem in minimal SO(10) SUSY-GUT, 
19:31483 (R;DE) 

SUPERVOLTAGE RADIOTHERAPY 

See RADIOTHERAPY 
SUPPORT PILLARS 

Factors affecting strength of coal pillar, 19:29078 (RA;US) 
SUPPORTS 

See also FOUNDATIONS 

Support systems for optics in the experiment stations at the Ad- 
vanced Photon Source, 19:30696 (R;US) 

Target Area Structural Support systems design to achieve the 
micron-level stability requirement of the National ignition Fa- 
cility (NIF), 19:31903 (R;US) 

SURFACE BOILING 
See SUBCOOLED BOILING 
SURFACE WATERS 
See also SEAS 
STREAMS 

A compilation of water temperatures near Grand Coulee Dam 
and in environs of Lake Roosevelt, 19:31018 (R;US) 

Mapping of a reactor coolant effluent ground disposal test using 
an infrared imaging system and ground water potential and 
temperature measurements, 19:29922 (R;US) 

Remedial action Ranstad - Release and recipient control pro- 
gram 1993, 19:31025 (R;SE;In Swedish) 

SURFACE WAVES (SEISMIC) 

See SEISMIC SURFACE WAVES 
SURFACE-ACTIVE AGENTS 

See SURFACTANTS 
SURFACTANTS 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals: Quarterly technical progress report, January 1, 
1994—March 31, 1994, 19:29135 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals: Annual report, September 30, 1992—September 30, 
1993, 19:29134 (R;US) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 
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SURRY POWER STATION UNIT-2 


SURRY POWER STATION UNIT-2 

See SURRY-2 REACTOR 

SURRY-1 REACTOR 

A pilot application of risk-based methods to establish in-service 
inspection priorities for nuclear components at Surry Unit 1 
Nuclear Power Station, 19:30039 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Surry, Unit 1: Analysis of core dam- 
age frequency from internal fires during mid-loop operations: 
Volume 3, Part 2: Appendices, 19:30038 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Surry, Unit 1: Analysis of core 
damage frequency from internal events during mid-loop oper- 
ations, Appendices A—D: Volume 2, Part 2, 19:30037 (R;US) 

SURRY-2 REACTOR 

Evaluation of potential severe accidents during low power and 
shutdown operations at Surry, Unit 1: Analysis of core dam- 
age frequency from internal fires during mid-loop operations: 
Volume 3, Part 2: Appendices, 19:30038 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Surry, Unit 1: Analysis of core 
damage frequency from internal events during mid-loop oper- 
ations, Appendices A—D: Volume 2, Part 2, 19:30037 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWAMPS 

A pilot study of the applicability of polarography to exposure and 
bioremediation problems in aquatic systems, 19:31007 
(RA;US) 

SWEAT GLANDS 

See SKIN 

SWEDEN 

Air pollutants in South Sweden. Deposition and effects Oct 1992 
- Sep 1993, 19:30872 (R;SE;In Swedish) 

Coal -94, 19:30112 (R;SE;In Swedish) 

Energy crops -94, 19:29503 (R;SE;In Swedish) 

Sulphur and nitrogen compounds in air and precipitation in Swe- 
den 1980-1992, 19:30871 (R;SE) 

SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 

High-power, electron beam-induced switching in diamond, 
19:30638 (RA;US) 

High-pressure gas switch for a wideband source, 19:30607 
(RA;US) 

Hydrogen spark switches for rep-rated accelerators, 19:31344 
(RA;US) 

Simple methods of square pulse generation by inductive pulse 
forming lines and a field effect transistor as an opening 
switch, 19:31345 (RA;US) 

The Aurora accelerator’s triggered oil switch, 19:31343 (RA;US) 

The MAGPIE project: Current status, 19:31733 (RA;US) 

The experimental research of a field-enhanced multichannel oil 
switch, 19:31317 (RA;US) 

SWITZERLAND 
Evaluation of hydraulic underpressures at Wellenberg, Switzer- 
land, 19:29306 (RA;US) 
SWORDFISH EVENT 
See UNDERWATER EXPLOSIONS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
A concept of a new undulator that will generate irrational higher 
harmonics in synchrotron radiation, 19:30744 (R;JP) 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
NSLS 
SPRING-8 STORAGE RING 
Auger spectrometry of atoms and molecules, 19:31667 (R;US) 
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SYNCHROTRONS 
See also BROOKHAVEN AGS 

FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
JINR SYNCHROTRON 
KEK SYNCHROTRON 
NSLS 
SATURNE Ii 

Effect of space charge tune shift on transverse instabilities, 

19:30666 (R;US) 
SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNTHESIS GAS 

A novel process for methanol synthesis: Progress report, June 
1, 19938—September 30, 1998, 19:29526 (R;US) 

Catalyst and process development for synthesis gas conversion 
to isobutylene: Quarterly report, July 1, 1993—September 30, 
1993, 19:29014 (R;US) 

SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
SYNTHETIC PETROLEUM 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:29532 (R;US) 

Development of ceramic membranes for partial oxygenation of 
hydrocarbon fuels to high-value-added products, 19:29515 
(RA;US) 

Oxidative coupling of methane using inorganic membrane reac- 
tor, 19:29516 (RA;US) 

SYNTHETIC MATERIALS 

See also PLASTICS 

Design of flexible pavement subgrades with geosynthetics, 
19:30575 (RA;US) 

SYNTHETIC PETROLEUM 

Bioconversion of coal derived synthesis gas to liquid fuels: 
Quarterly technical progress report, January 1, 1994—March 
31, 1994, 19:29532 (R;US) 

High conversion of coal to transportation fuels for the future with 
low HC gas production: Progress report No. 6, January 1— 
March 31, 1994, 19:29024 (R;US) 

High conversion of coal to transportationn fuels for the future 
with low HC gas production: Progress report No. 7, April 1- 
June 30, 1994, 19:29025 (R;US) 

SYNTHETIC-APERTURE RADAR 
Imaging algorithms for synthetic aperture ultra-wideband radar, 
19:30581 (RA;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEM FAILURE ANALYSIS 

SYSREL: Monte Carlo Simulation of Reliability in Redundant 

Systems, 19:31950 (CM;US) 


y 


T MATRIX 
See S MATRIX 
T3 HORMONE 
See TRIIODOTHYRONINE 
T4 HORMONE 
See THYROXINE 
TACHYONS 
Tachyons - it was the end of history?, 19:31436 (R;XJ;In Russian) 
TAILINGS 
See also MILL TAILINGS 
Remedial action Ranstad - Release and recipient control pro- 
gram 1993, 19:31025 (R;SE;In Swedish) 
TANDEM ELECTROSTATIC ACCELERATORS 
Development of MeV ion microbeam technique, 19:30717 
(R;JP;In Japanese) 
TANK FARMS 
See STORAGE FACILITIES 





TANKS 

101-SY waste sample speed of sound/rheology testing for sonic 
probe program, 19:29459 (R;US) 

Bioventing feasibility study of low permeability soils for remedia- 
tion of petroleum contamination, 19:31214 (RA;US) 

Composition, preparation, and gas generation results from sim- 
ulated wastes of Tank 241-SY-101, 19:29352 (R;US) 

Design review report for multiport riser final design review, 
19:29385 (R;US) 

Developing waste separations technologies in the Underground 
Storage Tank - Integrated Demonstration Program, 19:29254 
(RA;US) 

Failure analysis of buried tanks, 19:30524 (RA;US) 

implementation plan for Liquid Low-Level Radioactive Waste Tank 
Systems at Oak Ridge National Laboratory under the Federal 
Facility Agreement, Oak Ridge, Tennessee, 19:29318 (R;US) 

Input shaping for vibration-damped slewing of a flexible beam 
using a heavy-lift hydraulic robot, 19:30537 (R;US) 

Investigation of remote sensing scale up for hot cell waste tank ap- 
plications. CPAC optical moisture monitoring, 19:29388 (R;US) 

Static internal pressure capacity of Hanford Single-Shell Waste 
Tanks, 19:29391 (R;US) 

TWRS LDUA utilization study report, 19:29387 (R;US) 

TANTALUM 

Study of fluorescent flux by using Rhodes’ model, 19:30463 

(R;TH;In Thai) 
TANTALUM 181 TARGET 
Positron production in heavy ion collisions: Current status of the 
problem - Il, 19:31563 (R;US) 
TANTALUM ALLOYS 
Plasma arc melting of titanium-tantalum alloys, 19:30274 (R;US) 
TANTALUM OXIDES 
Fabrication and testing of 
19:30335 (RA;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 

Target Area Structural Support systems design to achieve the 
micron-level stability requirement of the National Ignition Fa- 
cility (NIF), 19:31903 (R;US) 

Target Area design basis and system performance for the Na- 
tional Ignition Facility, 19:31901 (R;US) 

TARGETS 

See also ALUMINIUM 27 TARGET 
AMERICIUM 241 TARGET 
AMERICIUM 242 TARGET 
AMERICIUM 243 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
COBALT 59 TARGET 
COPPER 63 TARGET 
COPPER 64 TARGET 
CURIUM 242 TARGET 
CURIUM 248 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 
LASER TARGETS 
LEAD 206 TARGET 
LEAD 207 TARGET 
LEAD 208 TARGET 
MAGNESIUM 24 TARGET 
NEPTUNIUM 237 TARGET 
OXYGEN 16 TARGET 
PLUTONIUM 238 TARGET 
PLUTONIUM 239 TARGET 
PRASEODYMIUM 141 TARGET 
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TEMPERATURE (ELECTRON) 


SILICON 28 TARGET 
TANTALUM 181 TARGET 
THORIUM 232 TARGET 
URANIUM 233 TARGET 
URANIUM 234 TARGET 
URANIUM 235 TARGET 
URANIUM 236 TARGET 
URANIUM 238 TARGET 
VANADIUM 51 TARGET 
YTTRIUM 89 TARGET 

Bremsstrahlung radiation on the SNOP facilities, 19:30619 
(RA;US) 

Bremsstrahlung risetime shortening by diode geometry reconfig- 
uration, 19:30622 (RA;US) 

Flowing lead spallation target design for use in an ADTT experi- 
mental facility located at LAMPF, 19:29335 (R;US) 

High-intensity flash X-ray production by REB, 19:30621 (RA;US) 

The effects of beam parameters on bremsstrahlung exposure 
angular distribution, 19:31700 (RA;US) 

Theory of the bremsstrahlung converter for raising energy ex- 
traction in the range 10-100 keV, 19:30620 (RA;US) 

TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 

Test of the CP invariance in the decay Z° —+,ranti rand weak 
dipole moment determination of the rlepton, 19:31527 
(R;DE;In German) 

TAUONS 
See TAU PARTICLES 
TBR TOKAMAK 

Ergodic magnetic limiter design for tokamaks, 19:31877 (IA;BR) 

Feasibility of Faraday rotation as density diagnostic in the TBR- 
1 tokamak, 19:31790 (IA;BR) 

Influence of low Z impurity on the plasma confined by the TBR-1 
tokamak during the application of resonant helical fields, 
19:31784 (IA;BR) 

Lyapunov spectra of density fluctuations in TBR-1, 19:31797 
(IA;BR) 

Nonlinear wave interactions on the plasma edge turbulence of 
TBR-1 tokamak, 19:31876 (IA;BR) 

One channel bolometric diagnostic for TBR-1 
19:31806 (IA;BR) 

Reconstruction of TBR-1 equilibrium parameters, 19:31805 
(1A;BR) 

TECHNETIUM COMPLEXES 
Biomedical tracers: technetium-99 m complexing sulfur poly- 
dentate ligands, 19:30498 (I;MA;In French) 
TECHNICAL INFORMATION CENTER 
See US DOE 
TECHNICAL SPECIFICATIONS 
See SPECIFICATIONS 
TECHNOLOGY TRANSFER 

Inspection of selected issues regarding the Department's En- 

hanced Technology Transfer Program, 19:31926 (R;US) 
TELEMETRY 

Digital . filtering for data compression in telemetry systems, 

19:30635 (R;US) 
TELEPHONES 

Guide to use the data features of the AT&T 7506, 7507, and 

8510T ISDN phones, 19:31978 (R;US) 
TELESCOPE COUNTERS 

The Lake Baikal telescope NT-36: A first deep underwater mul- 
tistring array, 19:30758 (R;DE) 

Track reconstruction and background rejection in the BAIKAL 
neutrino telescope, 19:30759 (R;DE) 

TELESCOPES 
Simulation of stellar speckle imaging, 19:31433 (R;US) 
TELEVISION CAMERAS 
High-frame-rate intensified fast optically shuttered TV cameras 
with selected imaging applications, 19:30811 (R;US) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
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TEMPERATURE (ION) 


TEMPERATURE (ION) 
See ION TEMPERATURE 
TERNARY FISSION 

Investigation of fission dynamics of hot nuclei at HENDES 47- 
array, 19:30770 (IA;CZ) 

Some new aspects of ternary fission, 19:31605 (iA;CZ) 

TERRESTRIAL ECOSYSTEMS 

See also SWAMPS 

Cycling of radiocesium and -strontium in natural ecosystems, 
19:30960 (RA;XE) 

Progress report on terrestrial model development (TERRA and 
HABITAT): Research in support of the CERES earth system 
modeling project, 19:30903 (R;US) 

Radioecology of seminatural ecosystems, 19:30961 (RA;XE) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

Design and realisation of a calibration service (a standard test 
bench) for radon-222 and its short-lived daughter products in 
air, 19:30861 (RA;XE) 

Environmental geophysics at Beach Point, Aberdeen Proving 
Ground, Maryland, 19:30908 (R;US) 

TEST REACTORS 
See also FFTF REACTOR 
HFIR REACTOR 
RA-3 REACTOR 

Physical characterization of the Skua fast burst assembly, 

19:30009 (R;US) 

TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 

See TETRALIN 
TETRALIN 

Investigation of the use of a recycle stream to mediate hydrogen 
transfer to improve the conversion of eastern oil shale to liq- 
uid products, 19:29180 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXTILE INDUSTRY 

AMTEX: A _ university, 

19:30066 (R;US) 
TEXTOR TOKAMAK 
ALT-Iil armor tile design for upgraded TEXTOR operation, 
19:31892 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

Analysis of momentum and impurity confinement in TFTR: [An- 
nual report, 1989], 19:31724 (R;US) 

ICRF heating during DT experiments on TFTR: System im- 
provements and results, 19:31826 (R;US) 

THALLIUM 208 

A gamma-ray verification system for special nuclear material, 

19:30238 (R;US) 
THALLIUM OXIDES 

Deformation of high-temperature superconductors, 19:30308 

(R;US) 
THAWING 

Cool-down and frozen start-up behavior of a grooved water heat 
pipe, 19:29783 (R;US) 

Mathematical modeling and analysis of heat pipe start-up from 
the frozen state, 19:29781 (R;US) 

THERMAL CONDUCTIVITY 
TRIMS3D: A three-dimensional radiation heat transfer code for 
participating media, 19:30570 (RA;US) 
THERMAL DECAY TIME LOG 
See NEUTRON-GAMMA LOGGING 
THERMAL DIFFUSIVITY 

Laser heating of an absorbing and conducting media applied to 

laser flash property measurements, 19:30805 (R;US) 


government, industry, partnership, 


THERMAL EFFLUENTS 

Artificial cooling of the Columbia River by dam regulation: Part 
1, 19:29931 (R;US) 

Comparison of Columbia River temperatures at 181-D and Bon- 
neville Dam, 19:29929 (R;US) 

Economic and environmental impacts of proposed changes to 
Clean Water Act thermal discharge requirements, 19:29854 
(R;US) 

Temperature of the Columbia River between Priest Rapids, 
Washington and Umatilla, Oregon, 19:31015 (R;US) 

THERMAL ENERGY STORAGE EQUIPMENT 
Mixing in storage tanks during heating up process: Part report, 
19:29563 (1;DK;in Danish) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL REACTORS 
See also AEROJET-GENERAL NUCLEONICS REACTORS 
BER-2 REACTOR 
BWR TYPE REACTORS 
CANDU TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
DEMOCRITUS REACTOR 
HFBR REACTOR 
HFETR REACTOR 
HFIR REACTOR 
HUNTERSTON-B REACTOR 
IGNALINSK-1 REACTOR 
IGNALINSK-2 REACTOR 
PWR TYPE REACTORS 
PEACH BOTTOM-1 REACTOR 
TORNESS REACTOR 

The application of computational simulation to design optimiza- 
tion of an axisymmetric rapid thermal processing system, 
19:30540 (R;US) 

THERMIONIC DIODES 
Beam Emittance 

lon beam generation with inhomogeneous anode and cathode 

plasmas, 19:31350 (RA;US) 
Beam Optics 

lon beam divergence from unstable fluctuations in applied-B 

diodes, 19:31353 (RA;US) 
Beam Production 

lon beam generation with inhomogeneous anode and cathode 

plasmas, 19:31350 (RA;US) 
Computerized Simuiation 

New results from experimental and numerical investigations of the 
self-magnetically Bé-insulated ion diode, 19:31348 (RA;US) 

QUICKSILVER simulations of applied-B extraction diodes, 
19:31354 (RA;US) 

Simulations of a plasmaz-filled pinched electron beam diode, 
19:31381 (RA;US) 

Current Density 
Magnetically insulated H~ diodes, 19:31357 (RA;US) 
Design 

Characteristics of high power ion diode with real cathode, 
19:31362 (RA;US) 

Innovative bremsstrahlung research at Physics International 
Company, 19:31298 (RA;US) 

Electric Impedance 

Simulations of a plasmaz-filled pinched electron beam diode, 

19:31381 (RA;US) 
Fabrication 

Characteristics of high power ion diode with real cathode, 

19:31362 (RA;US) 
Focusing 

Current status of pulse-power technology and applications at 
LBT, Nagaoka, 19:31304 (RA;US) 

Focussing properties of a strongly insulated applied B,-proton 
diode with a preformed anode plasma source, 19:31294 
(RA;US) 

New results from experimental and numerical investigations of the 


self-magnetically Bé-insulated ion diode, 19:31348 (RA;US) 
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Mathematical Models 

A self-consistent theory of plasma filled diodes and plasma 
opening switches, 19:31332 (RA;US) 

lon diode simulation for pulsed power generators with stationary 
codes, 19:31351 (RA;US) 

Simulation of a B; ion diode, 19:31352 (RA;US) 

Operation 

Extraction geometry ion diode physics: Theoretical modeling 
and experimental results, 19:31837 (RA;US) 

Operation of a high impedance applied-B extraction ion diode 
on the SABRE positive polarity linear induction accelerator, 
19:31355 (RA;US) 

Performance 

Improved fiash-board for plasma injection diode, 19:31360 
(RA;US) 

Intense proton beam source for ITER neutral-beam spec- 
troscopy diagnostics, 19:31821 (R;US) 

Magnetically insulated H~ diodes, 19:31357 (RA;US) 

Performance Testing 

Focussing properties of a strongly insulated applied B,-proton 
diode with a preformed anode plasma source, 19:31294 
(RA;US) 

LiF ion source performance on PBFA Il, 19:31844 (RA;US) 

Plasma Diagnostics 

Spectroscopic studies of pulsed-power plasmas, 

(RA;US) 
Pulse Rise Time 

Innovative bremsstrahlung research at Physics International 

Company, 19:31298 (RA;US) 
THERMIONIC FUEL ELEMENTS 

Insulator seal final test report, TFE Verification Program, 
19:29776 (R;US) 

Thermionic Fuel Element performance: TFE Verification Pro- 
gram: Final test report, 19:29777 (R;US) 

THERMODYNAMICS 
The TFD treatment of the quasiparticle-phonon interaction at fi- 
nite temperature, 19:31549 (R;XJ) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 

A study of Schwarz converters for nuclear powered spacecraft, 

19:29795 (R;US) 
THERMOLUMINESCENT DOSEMETERS 

The measurement of environmental gamma doses, 19:30764 
(RA;XE) 

THERMONUCLEAR POWER PLANTS 

Advanced fission and fossil plant economics-implications for fu- 
sion, 19:31833 (R;US) 

THERMONUCLEAR REACTOR FUELING 
300 km/s plasma accelerator for fuelling, 19:31880 (IA;CA) 
THERMONUCLEAR REACTOR MATERIALS 

The effect of neutron energy on defect production in alumina, 
19:31886 (R;US) 

X-ray response of National Ignition Facility first surface materi- 
als, 19:31900 (R;US) 

THERMONUCLEAR REACTORS 

See also LASER FUSION REACTORS 

Far-infrared wave generation by frequency tripling, 19:31822 
(R;CH) 

Proceedings of the 2nd international workshop on electromag- 
netic forces and related effects on blankets and other structures 
surrounding the fusion plasma torus, 19:31916 (R;JP) 

THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERSION 

The First NREL Conference on thermophotovoltaic generation 

of electricity: Proceedings, 19:29542 (R;US) 
THERMOSYPHONS 

Analysis of RD-14 two-phase thermosyphoning experiments and 

associated CATHENA simulation results, 19:29759 (IA;CA) 
THESAURI 
See STANDARDIZED TERMINOLOGY 


19:31727 


TIGHT SANDS 


THETA PINCH 

Energy transfer efficiency measurements in a_ theta-pinch, 
19:31787 (1A;BR) 

lonic classification in a theta-pinch spectroscopy light source, 
19:31788 (IA:BR) 

THIN FILMS 

Astructural determination using magnetic x-ray circular dichroism 
in spin-polarized photoelectron diffraction, 19:30302 (R;US) 

Chemical vapor deposition methods for the preparation of ra- 
dioactively doped thin films, 19:30425 (IA;IL) 

Current status of pulse-power technology and applications at 
LBT, Nagaoka, 19:31304 (RA;US) 

The 1993 annual conference of the Israeli Association for Crys- 
tal Growth. Program and abstracts, 19:30267 (I;IL) 

THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 

See SULFIDES 
THIONAPHTHENES 

Biodesulfurization techniques: Application of selected microor- 
ganisms for organic sulfur removal from coals: Final report, 
19:29013 (R;US) 

THIOPHOSGENE 
See ORGANIC CHLORINE COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
THIRRING MODEL 

On the uniqueness of the equilibrium state for an interacting 
fermion gas at high temperatures and low densities, 19:31442 
(R;DE) 

THOMSON SCATTERING 

HFIT30: Thomson Scattering Lineshape Fitting for Plasma Di- 

agnostics, 19:31948 (CM;US) 
THORIUM 

Travel to FMPC for the meeting of the Thorium Working Com- 

mittee: Trip report, September 20, 1955, 19:29190 (R;US) 
THORIUM 232 

New results from Los Alamos in the study of parity violation in 

neutron P-resonances, 19:31553 (R;US) 
THORIUM 232 TARGET 

Evaluation of the *5*Th (n,2n) 2'Th reaction cross-section from 
threshold to 20 MeV, 19:31581 (RA;XA) 

Fission barrier parameters calculation of 2°*Th and 256U, 
19:31625 (IA;CZ) 

Mass, charge and total kinetic energy distributions for the pho- 
ton induced fission of 2°*Th, 5U and 258U, 19:31622 (IA;CZ) 

The fission time of excited nuclei, 19:31614 (IA;CZ) 

THORIUM 233 
Shape isomerism in light actinide nuclei, 19:31621 (IA;CZ) 
THORIUM C// 
See THALLIUM 208 
THORIUM X 
See RADIUM 224 
THOROTRAST 

Late effects of thorotrast among Danish patients, 19:31176 
(RA;XE) 

Thorotrast-investigations to evaluate the long term effects 
caused by artificial radiation in man (thorotrast patients follow- 
up study), 19:31175 (RA;XE) 

THREE-BODY PROBLEM 

Muonic molecules as three-body Coulomb problem in adiabatic 
approximation, 19:31540 (R;DE;In German) 

The point interactions in the quantum problem of three particles 
with internal structure, 19:31288 (R;XJ;ln Russian) 

THYLOX PROCESS 

See DESULFURIZATION 
THYROID 

Irradiation and thyroid disease, 19:31159 (RA;XE) 
THYROXINE 

Increasing doses effect of L-T4 and L-T3 in the hypothalamus - 
hypophysis - thyroid in patients carrier of congenital and ac- 
quired hypothyroidism, 19:31050 (1;BR;In Portuguese) 

TIGHT SANDS 
See SANDSTONES 
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TIHANGE-2 REACTOR 


TIHANGE-2 REACTOR 
Analysis of accident sequences in shutdown states for the 
DOEL 3 and Tihange 2 PSAs, 19:29680 (RA;XA) 
TIME PROJECTION CHAMBERS 
Heavy ion reaction measurements with the EOS TPC (looking 
for central collisions with missing energy), 19:30794 (R;US) 
TIME-SERIES ANALYSIS 
Regression analysis of installed hydropower capacities in Japan 
using logistic curve, 19:29534 (R;JP;in Japanese) 
TIN 
Atmospheric Corrosion of Ni, Cu, Ag and Sn by Acidifying Pollu- 
tants in Sheltered Environments. A Combined Statistical and 
Surface Analysis, 19:30272 (R;SE) 
TIRES 
Disposal options for scrap tires, 19:30156 (RA;US) 
Technical and economic evaluation of a new process for co- 
liquefying coal and scrap tires, 19:28985 (RA;US) 
TISSUE DISTRIBUTION 
Biomedical tracers: technetium-99 m complexing sulfur poly- 
dentate ligands, 19:30498 (I;MA;In French) 
TISSUES 
Analytical quality assessment and interpretation of the trace ele- 
ment data obtained in the frame of the IAEA Co-ordinated 
Research Programme on the significance of hair mineral anal- 
ysis aS a means for assessing internal body burdens of 
environmental pollutants, 19:30441 (RA;XA) 
On the use of hair analysis to assess the influence of exposure 
to some toxic elements, 19:30440 (RA;XA) 
Relationship between trace element content in human organs 
and hair, 19:30435 (RA;XA) 
TITANIUM 
One-step in-diffusion as a result of multipulse laser irradiation of 
LiNbO; single-crystalline substrates covered with thin Ti de- 
posits on the effect of the radiation wavelength, 19:31702 
(R;XA) 
Reactions and microstructure at ceramic/metal interfaces, 
19:30363 (R;US) 
TITANIUM ALLOYS 
Mechanisms of phase formation during mechanical alloying and 
ball milling of intermetallic compounds in the TiAl and the Ti- 
Cr system, 19:30256 (R;DE;In German) 
Metastable bcc phase formation in the Nb-Cr-Ti system, 
19:30276 (R:US) 
Mixed-sputter deposition of Ni-Ti-Cu shape memory films, 
19:30297 (R;US) 
Plasma are melting of titanium-tantalum alloys, 19:30274 (R;US) 
TITANIUM BORIDES 
Recent progress on ECVD Project: Progress report for 15 Aprit 
15 July 1994, 19:30315 (R;US) 
TITANIUM OXIDES 
Characterization and testing of low-expansion ceramic materi- 
als, 19:30334 (RA;US) 
Fabrication and testing of 
19:30335 (RA;US) 
Upgrading of coal liquids by Hydrous Metal Oxide catalysts 
(Silica-doped hydrous titanium oxide supported NiMo 
(NiMo/HTO:Si)), 19:29039 (R;US) 
TITANIUM SULFIDES 
Angle resolved photoemission on Kp 3MoO3, Tiles and Ti,,,So, 
19:30394 (R:US) 
TITANIUM TELLURIDES 
Angle resolved photoemission on Kyo 3MoQO3, Tiles and Ti;,,So, 
19:30394 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMPN 
See HYDROXY COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
TOKAMAK DE VARENNES 
See VARENNES TOKAMAK 
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TOKAMAK DEVICES 
See also DOUBLET-3 DEVICE 
ITER TOKAMAK 
JET TOKAMAK 
MTX TOKAMAK 
SPHEROMAK DEVICES 
TBR TOKAMAK 
TEXTOR TOKAMAK 
TFTR TOKAMAK 
TPX DEVICE 
TORE SUPRA TOKAMAK 
VARENNES TOKAMAK 
Alpha particle effects on the internal kink modes, 19:31824 (R;US) 
Dimerized island chains in tokamaks, 19:31796 (IA;BR) 
Dynamic behaviour of the L-H transition in ASDEX-Upgrade, 
19:31810 (R;DE) 
Intense ion beam research at Los Alamos, 19:31726 (RA;US) 
lon orbit loss and the poloidal electric field in a tokamak, 
19:31737 (R;US) 
Magnetic island formation in tokamaks with multiple ring-shaped 
coils, 19:31802 (IA;BR) 
Relaxed states of tokamak plasmas, 19:31760 (IA;BR) 
Studies of transport phenomena in tokamaks with nonstationary 
intervention into the discharge, 19:31794 (IA;BR) 
Trapped particle orbits and bootstrap current in Low-Aspect- 
Ratio tokamaks, 19:31804 (IA;BR) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOLUENE 
Genetically engineered micro-organisms: Aromatic hydrocarbon 
biodegradation genes from Rhodococcus, 19:31027 (RA;US) 
TOMATOES 
Effect of low doses gamma radiation on the yield of tomato (lo- 
cal variety) grown in the open field (1990 and 1992), 
19:31067 (R;SY;In Arabic) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOPOLOGICAL MAPPING 
Ishikawa iteration process for nonlinear Lipschitz strongly accre- 
tive mappings, 19:31276 (R;XA) 
TOPSOE-SNPA PROCESS 
See DESULFURIZATION 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Determination of ion temperatures from Zeeman broadened 
spectral lines in the edge of Tore Supra, 19:31719 (R;US) 
TORNESS REACTOR 
Annual report and accounts 1993-94, 19:31931 (I;GB) 
TOROIDAL CONFIGURATION 
Calculation of the self-consistent current distribution and cou- 
pling of an RF antenna array, 19:31883 (R;DE) 
High current density and low fluctuation discharges in a small 
toroidal device CECI, 19:31800 (IA;BR) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOXIC MATERIALS 
1993 Toxic Chemical Release Inventory: Emergency Planning 
and Community Right-To-Know Act of 1986, Section 313, 
19:29482 (R;US) 
Testing of potential environmentally safe refrigerants, 19:30491 
(RA;US) 
TOXICITY 
Assessment of mechanisms of metal-induced reproductive toxi- 
city in aquatic species as a biomarker of exposure, 19:31211 
(RA;US) 
TPC 
See TIME PROJECTION CHAMBERS 
TPX DEVICE 
TPX remote maintenance and shielding, 19:31830 (R;US) 
TRACE ELEMENTS 
See ELEMENTS 





TRAINING 
Module 13: Bulk Packaging Shipments by Highway, 19:29208 
(R;US) 
Computer-Aided Instruction 
Computer-based training with special emphasis on shift person- 
nel training, 19:32013 (RA;XA) 
Evaluation 
Overall evaluation of training programmes and processes. Role 
of evaluation in the QA process, 19:32018 (RA;XA) 
Three experience feedback application levels, 19:32019 (RA;XA) 
Organizational Models 
Nuclear power plant personnel training in France, 19:32021 
(RA;XA) 
Nuclear power plant training in Canada, 19:32020 (RA;XA) 
Organization of training programme, 19:29847 (RA;XA) 
SAT based continuing training, 19:32009 (RA;XA) 
Training for attaining and maintaining the qualifications and 
competence of NPP personnel, 19:32008 (RA;XA) 
Organizing 
Spanish national programme and experience on training and qual- 
ification for nuclear power plant personnel, 19:32023 (RA;XA) 
Training of German NPP personnel, 19:32022 (RA;XA) 
Training of U.S. nuclear power plant personnel, 19:32025 (RA;XA) 
Training of UK nuclear power plant personnel, 19:32024 (RA;XA) 
Point Lepreau-1 Reactor 
Assessment of training effectiveness: A trainer's perspective, 
19:29770 (IA;CA) 
Quality Assurance 
Role of the regulator in NPP personnel training, 19:29845 (RA;XA) 
SAT, safety and regulatory function, 19:29844 (RA;XA) 
Reactor Maintenance 
Mechanical maintenance training program, 19:29772 (IA;CA) 
Reactor Operation 
Assessment of training effectiveness: A trainer's perspective, 
19:29770 (IA;CA) 
Reactor Operators 
A fuel cooling basis for critical safety parameter training, 
19:29769 (IA;CA) 
Technical requirements for simulator-based testing of candi- 
dates for authorization, 19:29771 (IA;CA) 
Simulators 
SAT and the use of simulators for training, 19:32010 (RA;XA) 
Training of trainers in the use of SAT, with special emphasis on 
the simulator trainers. Evaluation of trainers’ on-the-job per- 
formance, 19:32011 (RA;XA) 
Systems Analysis 
Introducing the Systematic Approach to Training (SAT) as the 
international best practice in NPP personnel training: What is 
SAT, why it is used and for whom, 19:29846 (RA;XA) 
Optimalized design for training plans, 19:32007 (RA;XA) 
SAT application, 19:29848 (RA;XA) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Non-linear transformer modeling and simulation, 19:30539 
(R;US) 
TRANSIENT OVERPOWER ACCIDENTS 
MELT3: Fast Reactor Transient Overpower Study, 19:31953 
(CM;US) 
PARET-ANL: Program for the Analysis of Reactor Transients, 
19:31956 (CM;US) 
TRANSITION AMPLITUDES 
Transition amplitudes within the stochastic quantization scheme, 
19:31468 (R;AT) 


TRITIUM 


TRANSITION FLOW 
Fluid mechanics experiments in oscillatory flow. Volume 1, 
19:29785 (R;US) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPARENCY 
See OPACITY 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
The Nonlinear Characteristic scheme in X-Y geometries, 
19:31663 (R;US) 
TRANSPORTATION SYSTEMS 
Design of a smart, survivable sensor system for rapid transit ap- 
plications, 19:30161 (R;US) 
Transportation planning: A virtual reality, 19:30157 (R;US) 
TRANSPOSONS 
Transposon tagging of disease resistance genes: Final report, 
May 1, 1988—April 30, 1993, 19:31029 (R;US) 
Transposon tagging of disease resistance genes: Progress re- 
port, May 1, 1988-1992, 19:31030 (R;US) 
TRANSURANIUM COMPLEXES 
See also NEPTUNIUM COMPLEXES 
A comparative spectroscopic study of the fulvate complexation 
of trivalent transuranic ions. Appendix |, 19:30505 (RA;DE) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Transuranic radionuclides dispersed into the environment at ac- 
cident sites, a bibliography, 19:30997 (R;US) 
Transuranic radionuclides in the environment surrounding ra- 
dioactive waste diposal sites, a bibliography, 19:29369 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREES 
Deposition of radionuclides on tree canopies and their subse- 
quent fate, 19:30959 (RA;XE) 
TRIGAS PROCESS 
See COAL GASIFICATION 
TRIGGER CIRCUITS 
New shower maximum trigger for electrons and photons at 
CDF, 19:30751 (R;US) 
TRIIODOTHYRONINE 
Increasing doses effect of L-T4 and L-T3 in the hypothalamus - 
hypophysis - thyroid in patients carrier of congenital and ac- 
quired hypothyroidism, 19:31050 (1;BR;in Portuguese) 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Proceedings of the PF slow-positron source workshop, 
19:30727 (R;JP;In Japanese, English) 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIUM 
Conversion ci elementary tritium (HT) in agriculturally used 
soils, oxidation of HT to HTO and synthesis to organically 
bound tritium, 19:30954 (RA;XE) 
Gas chromatograph isotope separation system for Kern- 
forschungszentrum Karlsruhe GmbH, 19:29495 (IA;CA) 
Highlights of Canadian activities in fusion safety, 19:31881 
(IA;CA) 
Impacts of BRC disposal of activated oil from the Stanford Lin- 
ear Accelerator Center, 19:29258 (RA;US) 
Low-energy beta spectroscopy using pin diodes to monitor tri- 
tium surface contamination, 19:30797 (R;US) 
Monte Carlo approaches to the few-nucleon continuum, 
19:31641 (R;US) 
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TRITIUM 


Quantification of tritium “heels” and isotope exchange mecha- 
nisms in La-Ni-Al tritides, 19:29498 (R;US) 
The management of tritium reduction at Ontario Hydro, 
19:31197 (IA;CA) 
Transfer and conversion mechanisms of H-3 and C-14 com- 
pounds in the local environment, 19:30860 (RA;XE) 
TRITIUM COMPOUNDS 
Conversion of elementary tritium (HT) in agriculturally used 
soils, oxidation of HT to HTO and synthesis to organically 
bound tritium, 19:30954 (RA;XE) 
TRITIUM EXTRACTION PLANTS 
Qualification of reserve RTF Pd/Z: Task technical plan, 
19:29497 (R;US) 
The management of tritium reduction at Ontario Hydro, 
19:31197 (IA;CA) 
TRITIUM RECOVERY 
Development of a pressure swing adsorption process for recov- 
ery of tritium from solid ceramic breeder helium purge gas of 
a fusion reactor, 19:31879 (IA;CA) 
Gas chromatograph isotope separation system for Kern- 
forschungszentrum Karlsruhe GmbH, 19:29495 (IA;CA) 
TRITON REACTIONS 
Study of the charge-exchange reaction °* Mg(t,> He), 19:31636 
(R;XJ;in Russian) 
TROJAN REACTOR 
Transport calculations of radiation exposure to vessel support 
structures in the Trojan Reactor, 19:29703 (R;US) 
TROPOSPHERE 
Radiative forcing calculations for CHCl, 19:30906 (R;US) 
Radiative forcing for changes in tropospheric O3, 19:30905 
(R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Development of low emission medium duty truck for garbage 
collector equipped with HIMR system, 19:30201 (IA;JP;In 
Japanese) 
Fuel used for off-highway recreation, 19:30113 (R;US) 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 
See also GUIDE TUBES 
PRESSURE TUBES 
[Aluminum components fabricated for the Savannah River 
Plant], 19:29951 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Assessment of conventional methodologies for joint roughness 
coefficient determination, 19:30381 (RA;US) 
Electrical properties of Topopah Spring tuff as a function of satu- 
ration, 19:29370 (R;US) 
Micromechanical modeling tuffaceous rock for application in un- 
derground nuclear waste storage, 19:29305 (RA;US) 
The effect of frequency on Young's modulus and seismic wave 
attenuation, 19:29357 (R;US) 
The influence of strain rate and sample inhomogeneity on the 
moduli and strength of welded tuff, 19:29310 (RA;US) 
TUMORS 
See NEOPLASMS 
TUNGSTATES 
See also LEAD TUNGSTATES 
Metal ion sorption by untreated and chemically treated biomass, 
19:30164 (R;US) 
TUNGSTEN 
Ductile-brittle transition behavior of tungsten under shock load- 
ing, 19:30299 (R;US) 
Study of fluorescent flux by using Rhodes’ model, 19:30463 
(R;TH;In Thai) 
TUNING 
Normal form analysis of the Tevatron, 19:30677 (R;US) 
TUNNEL DIODES 
Current-voltage characteristics of a tunnel junction with reso- 
nant centers, 19:31704 (R;XA) 
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TUNNELS 
Acoustic emission and ultrasonic velocity study of excavation- 
induced microcrack damage at the Underground Research 
Laboratory, 19:29297 (RA;US) 
In situ stress measurements by hydraulic tests in a borehole for 
the design of a transalpine railway tunnel, 19:31242 (RA;US) 
TURBINES 
See also GAS TURBINES 
WIND TURBINES 
Modern turbine-generators for smaller standardized nuclear 
power plant, 19:29872 (IA;CA) 
TURBOMACHINERY 
See also TURBINES 
On the dynamics of a rotor interacting with non-rotating parts, 
19:29600 (R;SE) 
TURBULENT FLOW 
Fluid mechanics experiments in oscillatory flow. Volume 1, 
19:29785 (R;US) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-PHASE FLOW 
Dividing steam-water annular flow in T-junctions with horizontal 
inlet and downwardly inclined branch, 19:30557 (IA;CA) 
TYCO PROCESS 
See DESULFURIZATION 
2-CHLORO-1,3-BUTADIENE 
See NEOPRENE 
2-METHYLPROPANE 
Light hydrocarbon gas conversion using halogenated iron dode- 
caphenylporphyrin catalysts, 19:29519 (RA;US) 
2-METHYLPROPENE 
Catalyst and process development for synthesis gas conversion 


to isobutylene: Quarterly report, July 1, 1993—September 30, 
1993, 19:29014 (R;US) 


U 


U308 
See URANIUM OXIDES U308 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHDE-PFIRRMANN PROCESS 
See COAL LIQUEFACTION 
ULTIMATE STRENGTH 
The influence of strain rate and sample inhomogeneity on the 
moduli and strength of welded tuff, 19:29310 (RA;US) 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRACOLD NEUTRONS 
UCN-VCN facility and experiments in Kyoto University Reactor, 
19:29972 (RA;JP) 
ULTRASONIC TESTING 
Acoustic emission and ultrasonic velocity study of excavation- 
induced microcrack damage at the Underground Research 
Laboratory, 19:29297 (RA;US) 
Signal-to-noise improvements for laser ultrasonics, 19:30579 
(RA;US) 
UNDERGROUND 
Environmental geophysics: Locating and evaluating subsurface 
geology, geologic hazards, groundwater contamination, etc., 
19:30933 (RA;US) 
UNDERGROUND DISPOSAL 
118-B-1 excavation treatability test plan, 19:29325 (R;US) 
Marker development, 19:29291 (R;US) 
UNDERGROUND EXPLOSIONS 
Data summary of gas pressure measurements on the Los 
Alamos LEDOUX Event: SEA topical report No. TR-91-07, 
19:30850 (R;US) 
High-frame-rate intensified fast optically shuttered TV cameras 
with selected imaging applications, 19:30811 (R;US) 





Seismic source-region elastic calculations on KDYNA, 19:30852 
(R;US) 
UNDERGROUND FACILITIES 
See also MINES 
TUNNELS 
WIPP 

3D structural analysis of SPDV Test Room 2 and cross drift in- 
tersections at the WIPP, 19:29313 (RA;US) 

Study of a proposed underground refuse transfer station in 
Hong Kong, 19:30590 (RA;US) 

UNDERGROUND HEAT DISTRIBUTION SYSTEMS 

See HEAT DISTRIBUTION SYSTEMS 

UNDERGROUND MINING 

See also LONGWALL MINING 

Design charts for groundwater flow into mined panels, 19:31259 
(RA;US) 

Numerical modeling of ground subsidence due to mining, 
19:29081 (RA:US) 

UNDERGROUND SPACE 

Study of a proposed underground refuse transfer station in 

Hong Kong, 19:30590 (RA;US) 
UNDERWATER EXPLOSIONS 

Investigation of the ocean acoustic signatures from strong ex- 
plosions at a long distance in the ocean sound channel by 
computer simulation, 19:30237 (R;US) 

UNDERWATER VEHICLES 
See SUBMARINES 
UNDULATORS 
See WIGGLER MAGNETS 
UNICRACKING/HDS PROCESS 
See DESULFURIZATION 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 

Combinatorial quantization of the Hamiltonian Chern-Simons 
theory, 19:31471 (R;AT) 

Universal dynamics of complex adaptive systems: Gauge the- 
ory of things alive, 19:31444 (R;DE) 

Vortex solutions in two-Higgs-doublet systems, 19:31485 (R;XA) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 

UNITED KINGDOM 

Annual report and accounts 1993-94, 19:31931 (1;GB) 

Statement of nuclear incidents at nuclear installations: first 
quarter 1994, 19:30025 (I;GB) 

The Nuclear Installations (Increase of Operators’ Limits of Liabil- 
ity) Order 1994, 19:30027 (1;GB) 

UNITED NATIONS 

Address of the Secretary-General to the Advisory Board on dis- 
armament matters, 19:30231 (IA;XU;In English, French) 

Message of the Secretary-General to the conference on disar- 
mament, 19:30234 (IA;XU;In English, French) 

The disarmament agenda of the international community in 
1994 and beyond: Statements of the Secretary-General, 
19:30230 (1;XU;In English, French) 

UNITED STATES OF AMERICA 
See USA 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNIVERSITY OF MISSOURI/COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPSILON-10500 RESONANCES 
See UPSILON-10575 MESONS 
UPSILON-10575 MESONS 

Measurement of the absolute branching fractions for D° decays 
into K~ 2+, K~ 2+ xt2—, K°xta—, 19:31499 (R;DE) 

Reconstruction of the decay B~ —D,°(2414)x-, 19:31497 
(R;DE) 


URANIUM 238 TARGET 


URANIUM 

See also ENRICHED URANIUM 

Active neutron multiplicity analysis and Monte Carlo calcula- 
tions, 19:30430 (R;US) 

Effects of humic substances on the migration of radionuclides: 
Complexation of actinides with humic substances. 4. progress 
report: Period covered: January 1993 - June 1993, 19:30990 
(R;DE) 

Interim guidance for the safe transport of reprocessed uranium, 
19:29484 (R;XA) 

UMTRA project water sampling and analysis plan, Grand Junc- 
tion, Colorado, 19:29409 (R;US) 

UMTRA project water sampling and analysis plan, Old and New 
Rifle, Colorado, 19:29411 (R;US) 

Uranium Mill Tailings remedial action project waste minimization 
and pollution prevention awareness program plan, 19:29412 
(R;US) 

Uranium hexafluoride public risk, 19:31209 (R;US) 

Uranium industry annual 1993, 19:29186 (R;US) 

Work plan for ground water elevation data recorder installation 
at Riverton, Wyoming, 19:29413 (R;US) 

URANIUM 232 
The use of reprocessed uranium in CERCA, 19:29203 (RA;JP) 
URANIUM 233 TARGET 

Evaluated neutron data for uranium-233, 19:31577 (R;XA) 

New results for parity nonconservation in nuclear fission of 7°5U, 
19:31609 (IA;CZ) 

URANIUM 234 TARGET 

Evaluated neutron cross-sections of *°4U in the thermal energy 

region, 19:31580 (RA;XA) 
URANIUM 235 

A gamma-ray verification system for special nuclear material, 
19:30238 (R;US) 

Monitoring PVD metal vapors using laser absorption spec- 
troscopy, 19:29496 (R;US) 

URANIUM 235 TARGET 

A study of ternary fission in low energy fission resonances of 
2351) 19:31598 (IA;CZ) 

Mass, charge and total kinetic energy distributions for the pho- 
ton induced fission of 2°2Th, 5U and 238U, 19:31622 (IA;CZ) 

New investigation of induced fission of aligned 25U nuclei, 
19:31615 (1A;CZ) 

On the angular distribution of fragments in the fission of the ori- 
ented nuclei of 235-U by resonance neutrons, 19:31604 (IA;CZ) 

Testing of the 255U, 258U and 29°Pu cross-section resonance 
structure data in the unresolved resonance region using 
transmission experiments, 19:31590 (RA;XA) 

URANIUM 236 TARGET 

Fission barrier parameters calculation of *°*Th and 236U, 
19:31625 (1A;CZ) 

Fission fragments angular distributions for a cold fragmentation 
process, 19:31608 (IA;CZ) 

URANIUM 238 

A gamma-ray verification system for special nuclear material, 
19:30238 (R;US) 

New results from Los Alamos in the study of parity violation in 
neutron P-resonances, 19:31553 (R;US) 

URANIUM 238 TARGET 

Comparison between calculated and experimental neutron data 
and group consonants for 2°8U in the unresolved resonance 
region, 19:31584 (RA;XA) 

Electromagnetic and nuclear fission of 25°U in the reaction of 
100, 500, and 1000 A.MeV 2°8Pb with 238U, 19:31573 (R;DE) 

Mass, charge and total kinetic energy distributions for the pho- 
ton induced fission of 23*Th, 5U and 758U, 19:31622 (IA;CZ) 

On the contradiction between the microscopic and integral data 
for fast neutron absorption cross-section for *58U nuclei, 
19:31588 (RA;XA) 

Test of the temperature dependence of 75°U cross-section struc- 
ture in the unresolved resonance region using transmission 
experiments, 19:31587 (RA;XA) 

Testing of cross-section functionals in the unresolved resonance 
region, 19:31591 (RA;XA) 
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URANIUM 238 TARGET 


Testing of the 2°5U, °5°U and ?°Pu cross-section resonance 
structure data in the unresolved resonance region using 
transmission experiments, 19:31590 (RA;XA) 

The fission time of excited nuclei, 19:31614 (IA;CZ) 

The treatment of (15 MeV/u) U+Ag reaction by Fokker-Planck 
equation, 19:31624 (IA;CZ) 

URANIUM 239 
Shape isomerism in light actinide nuclei, 19:31621 (1A;CZ) 
URANIUM ALLOYS 

Capsule irradiation tests of U-Si and U-Me (Me=Fe, Ni, Mn) al- 

loys for use in research reactors, 19:29987 (RA;JP) 
URANIUM CHLORIDES 

Visible and near-IR spectroscopic studies of UC1,4 in a basic 
ambient temperature melt: The observation of a possible geo- 
metric distorted UCi,*- species and the evidence for the 
hydrogen-bond in the melt, 19:30496 (R;US) 

URANIUM DEPOSITS 

Simulating the Upper Barren Zone and the Ore Zone tests per- 

formed with the EMC logging tool, 19:29447 (R;US) 
URANIUM DIOXIDE 

Dissolution of UO2 fuel by molten zircaloy-4, 19:30026 (IA;CA) 

Particle size distributions of U3;Og produced by oxidation in air at 
300-900 degrees C, 19:29197 (IA;CA) 

Transport theory evaluation of the release of short-lived fission 
products from fuel grains, 19:29894 (IA;CA) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 
Forecast of environmental impact in the evaluation of Cerro 
Solo nuclear mine, 19:29187 (1;AR;in Spanish) 
URANIUM ORES 
Uranium industry annual 1993, 19:29186 (R;US) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 

Active neutron multiplicity analysis and Monte Carlo calcula- 

tions, 19:30430 (R;US) 
URANIUM OXIDES U308 
Particle size distributions of U3;0, produced by oxidation in air at 
300-900 degrees C, 19:29197 (IA;CA) 
URANIUM RECYCLE 
The use of reprocessed uranium in CERCA, 19:29203 (RA;JP) 
URANIUM RESERVES 
Uranium industry annual 1993, 19:29186 (R;US) 
URANIUM SILICIDES 

Capsule irradiation tests of U-Si and U-Me (Me=Fe, Ni, Mn) al- 
loys for use in research reactors, 19:29987 (RA;JP) 

Core conversion calculations for the TR-2 reactor, 19:30001 
(RA;JP) 

LEU fuel development at CERCA: Status as of October 1993, 
19:29895 (RA;JP) 

Physical properties of atomized U3Si-Al fuel meat, 19:29984 
(RA;JP) 

Post-irradiation examination of U3Si,; ¢-Al dispersion fuel ele- 
ment LC04, 19:29986 (RA;JP) 

Properties measurements of silicide fuels for JMTR safety eval- 
uation, 19:30029 (RA;JP) 

Status of Us3Si-Al fuel elements production and operation, 
19:29978 (RA;JP) 

The effect of particle shape on thermal and electrical conductivi- 
ties of uranium silicide dispersion fuel, 19:29985 (RA;JP) 

Thermal stress analysis generated in low enriched silicide fuel 
mini-plate under transient condition, 19:29983 (RA;JP) 

Transient behavior of silicide plate-type fuel during reactivity ini- 
tiated accident conditions, 19:29982 (RA;JP) 

URANYL COMPLEXES 

Selective complexation of the uranyl ion using modified poly- 

meric supports, 19:30419 (RA;US) 
URANYL COMPOUNDS 

Complexation of the hexavalent uranyl ion with aquatic humic 

acid. Appendix |, 19:30509 (RA;DE) 
URBAN AREAS 

A mise-a’-la-masse method for landfill contaminant plume eval- 

uation, 19:30921 (RA;US) 
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A new method for the realistic estimation of seismic ground mo- 
tion in megacities: The case of Rome, 19:30968 (R;XA) 

Geologic and geotechnical investigation of the Windsor Park 
subdivision North Las Vegas, Nevada, 19:30924 (RA;US) 


US CLEAN COAL TECHNOLOGY PROGRAM 

Comprehensive report to Congress Clean Coal Technology Pro- 
gram: Four Rivers Energy Modernization Project, 19:29084 
(R;US) 

Comprehensive report to Congress Clean Coal Technology Pro- 
gram: Warren Station EFCC Demonstration Project, 
19:29085 (R;US) 

The Clean Coal Technology Program: 
19:28974 (R;US) 


US CLEAN WATER ACT 
See CLEAN WATER ACTS 


US DOE 
See also BNL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US DOE FIELD OFFICES 
US ENERGY INFORMATION ADMINISTRATION 
WIPP 
AMTEX: A _ university, government, 
19:30066 (R;US) 
Audit of the management and cost of the Department of En- 
ergy’s protective forces, 19:29462 (R;US) 
Chemical Safety Vulnerability Working Group Report: Volume 1, 
19:31920 (R;US) 
Ensuring cleaner, more efficient, and more economical energy 
for our nation’s future, 19:30100 (R;US) 
Information Management Strategic Plan: Information: The fuel 
for success, 19:31924 (R;US) 
Inspection of selected issues regarding the Department's En- 
hanced Technology Transfer Program, 19:31926 (R;US) 
Office of Technology Development FY 1993 program summary: . 
Office of Research and Development, Office of Demonstra- 
tion, Testing and Evaluation: Revision 1, 19:29431 (R;US) 
Packaging- and transportation-related occurrence reports: 
April-June 1994, 19:29451 (R;US) 
Patterns of impact in the weatherization assistance program: A 
closer look, 19:30150 (R;US) 
SAVEnergy Action Plans: Implementing audits in federal facili- 
ties, 19:30096 (R;US) 
Simulating the Upper Barren Zone and the Ore Zone tests per- 
formed with the EMC logging tool, 19:29447 (R;US) 
Standard for developing and issuing DOE safety guides and im- 
plementation guides, 19:31928 (R;US) 
US Department of Energy Public Participation Policy Comment 
Response Document, 19:31927 (R;US) 


US DOE FIELD OFFICES 
Cost quality management assessment: DOE field handbook: 
Revision 3, 19:31921 (R;US) 
Inspection of the cost reduction incentive program at the Depart- 
ment of Energy's Idaho Operations Office, 19:31925 (R;US) 
Phase 2 cost quality management assessment report for the Of- 
fice of Technology Development (EM-50), 19:31922 (R;US) 


Lessons learned, 


industry, partnership, 





US DOE PROGRAM MANAGEMENT 
See PROGRAM MANAGEMENT 
US ENERGY INFORMATION ADMINISTRATION 
End-use taxes: Current EIA practices, 19:30058 (R;US) 
US NATIONAL ENVIRONMENTAL POLICY ACT 
Safe interim storage of Hanford tank wastes, draft environmen- 
tal impact statement, Hanford Site, Richland, Washington, 
19:29294 (R;US) 
US NRC 
Guide to NRC reporting and recordkeeping requirements: Com- 
piled from requirements in Title 10 of the U.S. Code of 
Federal Regulations as codified on December 31, 1993; Revi- 
sion 1, 19:29493 (R;US) 
NRC Regulatory Agenda: Volume 13, No. 1: Quarterly report, 
January—March 1994, 19:29852 (R;US) 
Nuclear Regulatory Commission issuances: Volume 39, Num- 
ber 6, 19:29492 (R;US) 
US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 
US SUPERFUND 
Proposed plan for the Tank 105-C Hazardous Waste Manage- 
ment Facility: Revision 1, 19:29460 (R;US) 
US WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACTS 
USA 
See also CALIFORNIA 
HAWAII 
IDAHO 
MARYLAND 
NEVADA 
NEW YORK 
UTAH 
WASHINGTON 
WYOMING 
Introduction, 19:30077 (RA;US) 
Introduction, 19:30075 (RA;US) 
U.S. Non-proliferation policy and programs regarding use of high- 
enriched uranium in research reactors, 19:29938 (RA;US) 
USEFUL LIFE 
See SERVICE LIFE 
USSR 
Russian programme of reducing fuel enrichment in research re- 
actors, 19:29977 (RA;JP) 
State of the art and trends in the development of fuel elements 
for research nuclear reactors in Russia, 19:29976 (RA;JP) 
UTAH 
From lab to field: Geotechnical properties for predicting em- 
bankment settlement on Lake Bonneville deposits, 19:30941 
(RA;US) 


V 


VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM FURNACES 

General information for operation of the high-temperature elec- 
tromagnetic containerless vacuum induction furnace, 
19:30288 (R;US) 

VACUUM PUMPS 

Evaluation of pumping and fueling requirements for the ITER 
EDA, 19:31831 (R;US) 

Test results of distributed ion pump designs for the PEP-lII 
Asymmetric B-Factory collider, 19:30749 (R;US) 

VACUUM SYSTEMS 

RHIC warm-bore systems, 19:30740 (R;US) 

Vacuum vapor and passive cryogenic vapor extraction technol- 
ogy comparative field test for subsurface soil vapor sampling, 
19:31000 (R;US) 

VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
See also WATER FAUCETS 


VLASOV INSTABILITY 


Proceedings of the Third NRC/ASME Symposium on Valve and 
Pump Testing: Session 1A—Session 2C: Volume 1, 19:29874 
(R;US) 

Proceedings of the Third NRC/ASME Symposium on Valve and 
Pump Testing: Volume 2, Session 3A—Session 4B, 19:29875 
(R;US) 

VANADIUM 51 TARGET 

Pauli-blocking effects in neutron-alpha reactions, 19:31646 
(R;US) 

VANADIUM PHOSPHATES 

Development of vanadium-phosphate catalysts for methane 
partial oxidation, 19:29521 (RA;US) 

VAPOR SEPARATORS 

Monitoring PVD metal vapors using laser absorption spec- 
troscopy, 19:29496 (R;US) 

Summary of FY 1992 operations of the vapor extraction system 
at the Hanford Site, Washington, 19:29429 (RA;US) 

VAPORS 

See also WATER VAPOR 

Vacuum vapor and passive cryogenic vapor extraction technol- 
ogy comparative field test for subsurface soil vapor sampling, 
19:31000 (R;US) 

Waste tank safety program annual status report for FY 1993, 
Task 5: Toxicology and epidemiology, 19:29349 (R;US) 

VARENNES TOKAMAK 
300 km/s plasma accelerator for fuelling, 19:31880 (IA;CA) 
Results and update on the TdeV facility, 19:31878 (IA;CA) 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VEGETABLE OILS 
Extraction of rape seed oil and farm operation of an Elsbett en- 
gine tractor, 19:30229 (R;SE) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BICYCLES 
ELECTRIC-POWERED VEHICLES 
MOTORCYCLES 
RECREATIONAL VEHICLES 
SPACE VEHICLES 
TRUCKS 

1994 JSAE (Society of Automotive Engineers of Japan) Spring 
Convention Proceedings. No. 941 (115-165), 19:30222 
(1;JP;In Japanese) 

Protection against malevolent use of vehicles at Nuclear Power 
Plants: Vehicle barrier system selection guidance, 19:29933 
(R;US) 

VENTILATION SYSTEMS 

Computer simulation of particle deposition in ventilating duct 
systems, 19:30143 (R;SE) 

Quantification of hood effectiveness and entrained subsurface 
air in a Seattle Hospital, 19:30130 (R;US) 

VESSELS 
See * CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIET NAM 

Kitchens, living environment and household energy in Vietnam: 
Report of the Urban Building and Energy Project and the 
Seminar in Lund, 19:30128 (R;SE) 

VINOFLEX 

See POLYVINYLS 
VISCOUS FLOW 

Resonator response to Non-Newtonian fluids, 19:31430 (R;US) 
VISIBLE RADIATION 

The visible Smith-Purcell radiation search, 19:31418 (R;US) 
VLASOV EQUATION 

See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 

See BOLTZMANN-VLASOV EQUATION 
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voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOCABULARY (CONTROLLED) 
See STANDARDIZED TERMINOLOGY 
VOCATIONAL TRAINING 
See TRAINING 
VOLATILE MATTER 
Method development for the determination of volatile organic 
compounds in mixed waste, 19:29280 (RA;US) 
Unsteady-state VOC transport in vented waste drums, 19:29267 
(RA;US) 
VOLCANIC REGIONS 
Full moment tensor retrieval and fluid dynamics in volcanic areas: 
The case of phiegraean field (south Italy), 19:30967 (R;XA) 
VOLCANIC ROCKS 
See also BASALT 
Yucca Mountain Site Characterization Project issues in rock me- 
chanics, 19:29298 (RA;US) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAGE REGULATORS 
A study of Schwarz converters for nuclear powered spacecraft, 
19:29795 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


W 


W CODES 

ORIGEN-S cross section libraries for CANDU used-fuel charac- 
terization, 19:29714 (IA;CA) 

Program WALKMAN: A code designed to perform electron sin- 
gle collision elastic scattering Monte Carlo calculations, 
19:31984 (R;US) 

Testing WIMS-D4M cross sections and the ANL ENDF/B-V 69- 
group library: Results from global diffusion and monte carlo 
calculations compared with measurements in the Romanian 
14-MW TRIGA reactor, 19:29992 (RA;JP) 

WAPPA: Waste Package Performance Assessment, 19:31952 
(CM;US) 

W MINUS BOSONS 

Measurements of the mass and width of the W Boson from 

CDF, 19:31509 (R;US) 
W PLUS BOSONS 

Measurements of the mass and width of the W Boson from 

CDF, 19:31509 (R;US) 
WAKEFIELD ACCELERATORS 

Optical guiding and electron acceleration in the laser wakefield 

accelerator, 19:31303 (RA;US) 
WALLS 

Structural integrity evaluation of high activity moderator system 

evaporator, 19:29948 (R;US) 
WARFARE 

See also CONVENTIONAL WARFARE 

Modeling battlefield sensor environments with the views work- 
bench, 19:30835 (R;US) 

WASHING 

Cleaning up: An efficient approach for estimating showerhead 
savings, 19:30152 (R;US) 

Washing and alkaline leaching of Hanford tank sludges: A sta- 
tus report, 19:29353 (R;US) 

WASHINGTON 

Evaluation of the ground water resources within the Lewiston 
basin, 19:30942 (RA:US) 

Selected remedy at the Queen City Farms superfund site: A risk 
management approach, 19:30938 (RA;US) 

WASTE BURIAL 

See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 

See CHEMICAL WASTES 
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WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 

Field study of disposed wastes from advanced coal processes: 
Quarterly technical progress report, Apri-June 1994, 
19:29055 (R;US) 

Non-storm water discharges technical report, 19:29368 (R;US) 

The development of surface barriers at the Hanford Site, 
19:29379 (R;US) 

WASTE FORMS 

Long-range alpha detection applied to mixed-waste monitoring, 
19:29266 (RA;US) 

Mixed waste solidification testing on thermosetting polymer and 
cement based waste forms in support of Hanford’s WRAP 
Module 2A Facility, 19:29217 (RA;US) 

Quality assurance plan for Final Waste Forms project in support 
of the development, demonstration, testing and evaluation ef- 
forts associated with the Oak Ridge reservation’s LDR/FFCA 
compliance, 19:29346 (R;US) 


WASTE ISOLATION PILOT PLANT 
See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE RETRIEVAL 
WASTE STORAGE 
WASTE TRANSPORTATION 

Design review report for multiport riser final design review, 
19:29385 (R;US) 

Morgantown Energy Technology Center, technology summary, 
19:30167 (R;US) 

Quality assurance plan for Final Waste Forms project in support 
of the development, demonstration, testing and evaluation ef- 
forts associated with the Oak Ridge reservation’s LDR/FFCA 
compliance, 19:29346 (R;US) 

The Western Environmental Technology Office (WETO), Butte, 
Montana, technology summary, 19:30168 (R;US) 

US Department of Energy Defense Programs’ approach to Pol- 
lution Prevention Technology transfer/information exchange, 
19:29223 (RA;US) 

WASTE OILS 

Decontamination flowsheet development for a waste oil contain- 
ing mixed radioactive contaminants, 19:29255 (RA;US) 

Impacts of BRC disposal of activated oil from the Stanford Lin- 
ear Accelerator Center, 19:29258 (RA;US) 


WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
RADIOACTIVE WASTE PROCESSING 
WET OXIDATION PROCESSES 
Mixed waste solidification testing on thermosetting polymer and 
cement based waste forms in support of Hanford’s WRAP 
Module 2A Facility, 19:29217 (RA;US) 
The Mixed Waste Management Facility at the Lawrence Liver- 
more National Laboratory, 19:29246 (RA;US) 
The Western Environmental Technology Office (WETO), Butte, 
Montana, technology summary, 19:30168 (R;US) 
The nitrate to ammonia and ceramic (NAC) process: A newly 
developed low-temperature technology, 19:29213 (RA;US) 


WASTE PROCESSING PLANTS 

Hazardous Waste Treatment Facility and skid-mounted treat- 
ment systems at Los Alamos, 19:29245 (RA;US) 

Heavy metals monitoring in waste incineration processes: In- 
vestigation of selected elements in the effluents, based on 
mass balance determination, 19:30181 (R;DK;In Danish) 

intensive archaeological survey of the proposed Central Sanitary 
Wastewater Treatment Facility, Savannah River Site, Aiken 
and Barnwell Counties, South Carolina, 19:30950 (R;US) 

Mixed Waste Management Facility, monthly report June 1994, 
19:29365 (R;US) 

The Mixed Waste Management Facility at the Lawrence Liver- 
more National Laboratory, 19:29246 (RA;US) 





WASTE PRODUCT UTILIZATION 

The Western Environmental Technology Office (WETO), Butte, 

Montana, technology summary, 19:30168 (R;US) 
WASTE RETRIEVAL 

Advanced conceptual design report solid waste retrieval facility, 
phase |, project W-113, 19:29383 (R;US) 

Innovative systems for mixed waste retrieval and/or treatment in 
confined spaces, 19:29286 (RA;US) 

Qualitative risk assessment of subsurface barriers in applica- 
tions supporting retrieval of SST waste, 19:29390 (R;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

Guidelines for Waste Accumulation Areas (WAAs) at LBL: Revi- 
sion 1, 19:29341 (R;US) 

WASTE TRANSPORTATION 

Defense Programs Transportation Risk Assessment, 19:29206 
(R;US) 

Potential for national consensus standards for the packaging 
and transportation of mixed waste, 19:29230 (RA;US) 

Requirements for shipment of DOE radioactive mixed waste, 
19:29233 (RA;US) 

The challenge of packaging and transporting mixed waste sam- 
ples and residues arising from the Department of Energy's 
Analytical Services Program, 19:29229 (RA;US) 

Training assessments and assistance, 19:29207 (R;US) 

Transportation of DOE mixed waste in the US, 19:29232 (RA;US) 

Transportation of liquid mixed waste in the US: Is it really a 
problem?, 19:29231 (RA;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

Anovel, integrated treatment system for coal waste waters: Quar- 
terly report, March 2, 1994—June 1, 1994, 19:29061 (R;US) 

Asymmetric PVDF pervaporation membranes for the removal of 
organic contaminants from waste water, 19:31008 (RA;US) 

Chemical pre-treatment of waste water from the Morcinek Mine 
in Poland, 19:29071 (R;US) 

Development of a membrane-based process for the treatment of 
oily waste waters: Final report, March 4, 1992—March 5, 
1994, 19:29161 (R;US) 

Evaluation of the freeze-thaw/evaporation process for the treat- 
ment of produced waters: Quarterly technical progress report, 
April 1, 1994—June 30, 1994, 19:29162 (R;US) 

Ice electrode electrolytic cell, 19:29347 (PA;US) 

intensive archaeological survey of the proposed Central Sanitary 
Wastewater Treatment Facility, Savannah River Site, Aiken 
and Barnwell Counties, South Carolina, 19:30950 (R;US) 

Magnetic adsorbents for actinide and heavy metal removal from 
waste water, 19:29355 (R;US) 

Mew Washington State water quality standards, 19:31001 (R;US) 

Oxidation of phenolics in supercritical water: Quarterly technical 
progress report, March 1, 1994—May 31, 1994, 19:29069 
(R;US) 

State Waste Discharge Permit application, 183-N Backwash 
Discharge Pond, 19:29324 (R;US) 

State waste discharge permit application: 400 Area secondary 
cooling water, 19:29416 (R;US) 

Vertical variation in groundwater chemistry inferred from fluid 
specific-conductance well logging of the Snake River Plain 
Basalt aquifer, Idaho National Engineering Laboratory, south- 
eastern Idaho, 19:30932 (RA;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, August 25, 1993-November 24, 1993, 
19:29163 (R;US) 

Wetland treatment of oil and gas well wastewaters: Quarterly 
technical report, March 25, 1994—May 24, 1994, 19:29057 
(R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTES 
See also BIOLOGICAL WASTES 
CHEMICAL WASTES 


WATER PUMPS 


GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

Failure analysis of buried tanks, 19:30524 (RA;US) 

Waste minimization and pollution prevention awareness plan, 
19:29317 (R;US) 

WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 

Comparison of the corrosion rates of FeAl, Fe3Al and steel in 
distilled water and 0.5 M sodium chloride: Technical report 
number 2, January—March 1991, 19:30254 (R;US) 

Development of an extraction process for removal of het- 
eroatoms from coal liquids: Final report, 19:29022 (R;US) 

Low temperature SO. removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, September 
1—December 31, 1992, 19:29064 (R;US) 

Low temperature SO. removal with solid sorbents in a circulat- 
ing fluidized bed absorber: Quarterly report, May 1—July 31, 
1992, 19:29063 (R;US) 

WATER CHEMISTRY 

Three-dimensional chemical structure of the INEL aquifer system 
near the idaho Chemical Processing Plant, 19:30928 (RA;US) 

Vertical variation in groundwater chemistry inferred from fluid 
specific-conductance well logging of the Snake River Plain 
Basalt aquifer, Idaho National Engineering Laboratory, south- 
eastern Idaho, 19:30932 (RA;US) 

WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFETR REACTOR 
HFIR REACTOR 
MAPLE TYPE REACTORS 
MURR REACTOR 
PWR TYPE REACTORS 

Compiled reports on the applicability of selected codes and 
standards to advanced reactors, 19:29646 (R;US) 

Feasibility of developing risk-based rankings of pressure bound- 
ary systems for inservice inspection, 19:29645 (R;US) 

WATER CURRENTS 

Modeling the response of the California Current system to global 
greenhouse warming: Final report to the National Institute for 
Global Environmental Change (August 1993), 19:30857 (R;US) 

WATER FAUCETS 

Cleaning up: An efficient approach for estimating showerhead 

savings, 19:30152 (R;US) 
WATER HAMMER 

Numerical solution of the waterhammer equations using the 
method of characteristics and comparison against experi- 
ments, 19:31960 (IA;CA) 

Thermalhydraulic transient analyses of the SGECS initial injec- 
tion period (Steam generator emergency cooling system.), 
19:29728 (IA;CA) 

WATER HEATING 

See also SOLAR WATER HEATING 

Optimization of major house stations for district heating, based 
on performance testing, 19:30148 (R;DK;In Danish) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

Environmental geophysics: Locating and evaluating subsurface 
geology, geologic hazards, groundwater contamination, etc., 
19:30933 (RA;US) 

WATER PUMPS 
Dimensioning of coolant pumps, 19:29642 (R;SE;iIn Swedish) 
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WATER QUALITY 


WATER QUALITY 

Quarterly report of RCRA groundwater monitoring data for period 
January 1, 1994 through March 31, 1994, 19:29415 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program - 
fourth quarter 1993, 19:29418 (R;US) 

WATER RESOURCES 

Evaluation of the ground water resources within the Lewiston 
basin, 19:30942 (RA;US) 

Groundwater development in granitic terrain Bogus Basin Ski 
Resort Boise, Idaho, 19:30919 (RA;US) 

WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT 

Interim report IV, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29964 (R;US) 

Interim report V, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29965 (R;US) 

Interim report Vil, production test IP-549-A half-plant low alum 
feed water treatment at F Reactor, 19:29966 (R;US) 

WATER VAPOR 

Daytime Raman lidar profiling of atmospheric water vapor, 

19:30899 (R;US) 
WATER WAVES 

Image sequence analysis using spatio-temporal 

19:30521 (RA;US) 
WATER WELLS 

A mise-a’-la-masse method for landfill contaminant plume eval- 
uation, 19:30921 (RA;US) 

Hydrogeology of the Pocatello aquifer: Implications for wellhead 
protection strategies, 19:30916 (RA;US) 

Hydrologic testing in wells near the Idaho Chemical Processing 
Plant at the Idaho National Engineering Laboratory, 19:30931 
(RA;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERFLOODING 

Development of cost-effective surfactant flooding technology: 
First annual report for the period, September 30, 1992— 
September 29, 1993, 19:29136 (R;US) 

Responsive copolymers for enhanced petroleum recovery: An- 
nual report, 19:29132 (R;US) 

Surfactant loss control in chemical flooding: Spectroscopic and 
calorimetric study of adsorption and precipitation on reservoir 
minerals: Annual report, September 30, 1992—September 30, 
1993, 19:29134 (R;US) 

WATERSHEDS 

See also MISSISSIPPI RIVER BASIN 

Evaluation of ground water nutrient loading to Priest Lake, Bon- 
ner County, Idaho, 19:30943 (RA;US) 

WAVE PROPAGATION 

Modeling of the acoustic propagation in sea water, considering 

the interactions with the anelastic sediments, 19:31020 (R;XA) 
WAVEGUIDES 

Cyclotron radiation of a REB injected into increasing magnetic 
field, 19:30624 (RA;US) 

Frequency response measurements of integrated-optic elec- 
trodes, 19:30820 (R;US) 

High-power microwave transmission and mode conversion pro- 
gram: Progress report, June 15, 1993-June 15, 1994, 
19:30597 (R;US) 

Numerical simulation methods for wave propagation through op- 
tical waveguides, 19:31426 (R;XA) 

White-light spectral analysis of lithium niobate waveguides, 
19:30818 (R;US) 

WAZ 16 
See NICKEL BASE ALLOYS 
WEAK NEUTRAL CURRENTS 

A model independent analysis of the Z lineshape, 19:31502 

(R;DE) 
WEATHERIZATION 

instrumented audits technology transfer project: Final report, 

19:30149 (R;US) 
WECS 
See WIND TURBINES 
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WEINBERG LEPTON MODEL 

All electroweak four fermion processes in electron-positron colli- 
sions, 19:31524 (R;NL) 

Low energy properties of the heavy vector fermions, 19:31488 
(R;XA) 

Z flux-line lattices and self-dual equations in the standard 
model, 19:31486 (R;XA) 

WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 

Complementarity of e*e- and pp colliders for the exploration of 

electroweak symmetry breaking, 19:31493 (R;US) 
WELDED JOINTS 

See also BRAZED JOINTS 

Friction welding method of hot isostatic press can closure for the 
ICPP calcine immobilization program, 19:29393 (R;US) 

The chemical composition determination and hardness mea- 
surement across the weld number 4 of the reactor pressure 
vessel Unit-1 in Jaslovske Bohunice, 19:29700 (RA;XA) 

WELDING RODS 

Investigations on the welding behaviour of eight different tung- 
sten electrodes in fully mechanized hyperbaric GTA-welding 
down to 450 water-depth, 19:30257 (R;DE;in German) 

WELDS 

See WELDED JOINTS 
WELL BORE DAMAGE 

See FORMATION DAMAGE 
WELL DRILLING 

Incremental constitutive relations for the study of wellbore fail- 
ure, 19:29142 (RA;US) 

WELL LOGGING EQUIPMENT 
Work plan for ground water elevation data recorder installation 
at Riverton, Wyoming, 19:29413 (R;US) 

WELL SKIN EFFECT 

See FORMATION DAMAGE 
WEST GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
WESTERN NEW YORK NUCLEAR RESEARCH REACTOR 

See PULSTAR-BUFFALO REACTOR 
WESTERN REGION 

See USA 
WESTVACO PROCESS 

See DESULFURIZATION 
WET OXIDATION PROCESSES 

Treatment of a simulated mixed waste with supercritical water 

oxidation, 19:29220 (RA;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 

See also SWAMPS 

Characterization of a shallow canyon aquifer contaminated by 
mine tailings and suggestions for constructed wetlands treat- 
ment, 19:30944 (RA;US) 

Natural and active chemical remediation of toxic metals and ra- 
dionuclides in the aquatic environment, 19:31006 (RA;US) 

WEYL FIELD 

See WEYL UNIFIED THEORY 
WEYL UNIFIED THEORY 

Weyl connection and non-Abelian gauge field, 19:31464 (R;XJ) 
WHOLE-BODY COUNTERS 

Establishment of a common protocol for the use of a whole- 

body counter, 19:31184 (RA;XE) 
WHOLESALE PRICES 
Petroleum marketing monthly, September 1994, 19:29107 (R;US) 
WIGGLER MAGNETS 

A passive scheme for ID end correction, 19:30737 (R;US) 

Measurements of x-ray spectral flux and intensity distribution of 
APS/CHESS undulator radiation, 19:30697 (R;US) 

Optimization design study for an elliptical wiggler at the ad- 
vanced light source, 19:30732 (R;US) 

Parallel reflector beam waveguide as a microwave undulator, 
19:30687 (R;US) 

WILPUTTE PROCESS 
See COAL GASIFICATION 





WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

Turbulence descriptors for scaling fatigue loading spectra of 

wind turbine structural components, 19:29593 (R;US) 
WIND POWER 

Renewable Energy Sources Brno '93: Proceedings of the IV. 
special conference with international participation, 19:30116 
(R;CZ;iIn Czech) 

Wind Energy Program overview, Fiscal year 1993, 19:29590 
(R;US) 

WIND TURBINES 

A chain of microphones: New measuring method for localising 
sources of noise on wind turbine blades. Phase |, 19:29589 
(R;DK;In Danish) 

The Near-Term Product Development Project, 19:29591 (R;US) 

Turbulence descriptors for scaling fatigue loading spectra of 
wind turbine structural components, 19:29593 (R;US) 

Wind Energy Program overview, Fiscal year 1993, 19:29590 
(R;US) 

Wind Turbine Development: Press release, 19:29592 (R;US) 

WINDOWS 

A variable thickness window: Thermal and structural analyses, 

19:30693 (R;US) 
WIPP 

3D structural analysis of SPDV Test Room 2 and cross drift in- 
tersections at the WIPP, 19:29313 (RA;US) 

Coupled permeability and hydrofracture tests to assess 
the waste-containment properties of fractured anhydrite, 
19:29307 (RA;US) 

Experimental evaluation of a constitutive model for inelastic flow 
and damage evolution in solids subjected to triaxial compres- 
sion, 19:29303 (RA;US) 

Hydrologic studies for the Waste Isolation Pilot Plant, 19:29359 
(R;US) 

Two- and three-dimensional calculations of scaled in situ tests 
using the M-D model of salt creep, 19:29304 (RA;US) 

WIRES 

See also SUPERCONDUCTING WIRES 

Modeling the pullout characteristics of welded wire mats embed- 
ded in silty sand, 19:30576 (RA;US) 

WOLFRAM 
See TUNGSTEN 
WOMEN 

Diversity employment and recruitment sources, 19:31923 (R;US) 

Iron deficiency anaemia in Sri Lanka, 19:31083 (RA;XA) 

Isotope - aided studies of the bioavailability of iron and zinc from 
human diets consumed in Poland, 19:31082 (RA;XA) 

lsotope-aided studies of the bioavailability of iron from diets and 
fortified foods to be used in iron fortifications programmes in 
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(Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society; 
St. John (Canada); 7-10 Jun 1992) 

See INIS-mf—13960 

(32. Annual conference of the Canadian Nuclear 
Association; Saint John (Canada); 7-10 Jun 
1992) 

See INIS-mf—13961 

See INIS-mf—13959 

(27. intersociety energy conversion engineering 
conference; San Diego, CA (United States); 
3-7 Aug 1992) 

See NASA-TM—105690 

See NASA-TM-105549 

See NASA-TM—105767 

See NASA-TM—105692 

See NASA-TM—105813 

(28. national heat transfer conference; San 
Diego, CA (United States); 9-12 Aug 1992) 

See NASA-CR-189173 

(American Nuclear Society meeting; Jackson 
Hole, WY (United States); 16-19 Aug 1992) 

See NASA-TM—1 05747 

(11. National Seminar on Electric Power Distri- 
bution; Blumenau (Brazil); 13-18 Sep 1992) 

See INIS-BR-3369 

(4. Hellenic school on elementary particle 
physics; Corfu (Greece); Sep 1992) 

See NIKHEF-H-93-06 

(5. international symposium on gas, oil and envi- 
ronmental biotechnology; Chicago, IL (United 
States); 21-24 Sep 1992) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(IAEA technical committee meeting on modeling 
of accident sequences during shutdown and 
low power conditions; Stockholm (Sweden); 
30 Nov - 3 dec 1992) 

See |AEA-TECDOC-—751 

(Easter oil shale symposium; Lexington, KY 
(United States); 13-15 Nov 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; institute of Gas Technology, 3424 South 
State Str., Chicago, IL 60616 

(24. NIRS symposium; Chiba (Japan); 3-4 Dec 
1992) 

See NIRS-M-34 

(10. symposium on space nuclear power and 
propulsion; Albuquerque, NM (United 
States); 10-14 Jan 1993) 

See NASA-TM-—1 06096 

See NASA-TM-105921 

(21. international workshop: gross properties of 
nuclei and nuclear excitations; Hirschegg 
(Austria); 18-23 Jan 1993) 

See KVI-973 

(Pulp and paper mill of the future workshop; Re- 
ston, VA (United States); 3-4 Feb 1993) 

OSTI; NTIS; GPO Dep. 


(1. research co-ordination meeting on applied 
research on air pollution using nuclear- 
related analytical techniques; Vienna 
(Austria); 30 Mar - 2 apr 1993) 

See NAHRES-19 

(Workshop on ‘future in HEP computing’; 
Tsukuba (Japan); 11-12 Mar 1993) 

See KEK-PROC-—93-16 


Order Distribution 
Number Category 


T194017668 


DE94017671 MF-123 
DE94017672 MF-123 
7194017673 


DE94013841 





Report 
Number 


CONF-9303298— 
CONF-9303299- 


1 
CONF-9304145— 


4 
CONF-930421 4— 


CONF-9304258— 
CONF-9304259— 
CONF-9305203— 


CONF-9305277- 

1 

a 
CONF-930531 4— 
CONF-9305329— 
CONF-9305369— 
CONF-9306134— 
CONF-9306176- 


24 
CONF-9306260— 


CONF-9306360— 


CONF-9306362- 


CONF-9307 169- 


2 
CONF-9307194- 


Abstract 
Number 


19:31668 


19:30070 


19:31676 


19:30481 


19:30128 


19:29651 


19:31565 


19:29178 


19:29179 


19:31569 


19:31521 


19:30756 


19:31522 


19:31494 


19:31594 


19:30725 


19:31740 


19:31541 


CONF-9307194— 


Source of GPO Order Distribution 

Availability Dep. Number Category 

(Workshop on dynamics and structure of disor- 
dered system; Tsukuba (Japan); 17-18 Mar 
1993) 

See KEK-PROC—93-14 

(8. annual conference of the Society of Competi- 
tive Intelligence Professions; Los Angeles, 
CA (United States); 31 Mar - 2 apr 1993) 

See PNL-SA-23128 

(International workshop on low energy muon sci- 
ence (LEMS ‘93); Santa Fe, NM (United 
States); 4-8 Apr 1993) 

See DOE/ER/40333—1 42 

(8. Argentine congress on physico-chemistry; 
Mar del Plata (Argentina); 19-22 Apr 1993) 

See INIS-AR-065 

(Kitchens, living environment and household en- 
ergy in Vietnam; Lund (Sweden); 27-30 Apr 
1993) 

See LCHS-A-3-R-3 

(Seminar on electrical equipment upgrade of 
WWERP-type nuclear power plants; Trnava 
(Slovakia); 6-9 Apr 1993) 

See IAEA-NENP-TC-SLR-4/003-93/1 

(International school seminar on heavy ion 
physics; Dubna (Russian Federation); 10-15 
May 1993) 

See CRN—-93-26 

(19983 American Gas Association (AGA) distribu- 
tion/transmission conference; Orlando, FL 
(United States); 16-19 May 1993) 

OSTI; Institute of Gas Technology, 3424 S. 
State St., Chicago, IL 60616. 

OSTI; Institute of Gas Technology, 3424 S. 
State St., Chicago, IL 60616. 

(2. two-arm photon spectrometer (TAPS) work- 
shop; Guardamar (Spain); 31 May - 5 jun 
1993) 

See GSI-94-22(prepr.) 

(21. international meeting on fundamental 
physics; Madrid (Spain); 9-15 May 1993) 

See LPNHE-93-08 

(CICC’93: Custom integrated circuit conference; 
San Diego, CA (United States); May 1993) 

See CEA-CONF—1 1690 

(Conference on hadron; Como (Italy); 21-25 Jun 
1993) 

See LPNHE-93-09 

(Workshop on physics at current accelerators 
and the supercollider; Argonne, IL (United 
States); 2-5 Jun 1993) 

See BNL-49643 

(Conference on exclusive reactions at high mo- 
mentum transfer; Elba (Italy); 24-26 Jun 
1993) 

See CEA-CONF-11709 

(2. international conference on dynamical 
aspects of nuclear fission; Smolenice (Slo- 
vakia); 14-18 Jun 1993) 

See INIS-mf—13963 

(3rd topical meeting on FEL and high power ra- 
diation; Tsukuba (Japan); 10-11 Jun 1993) 

See KEK-PROC-—93-17 

(20. EPS conference on controlled fusion and 
plasma physics; Lisboa (Portugal); 24-31 Jul 
1993) 

See GA-A-21368 

(SLAC: 21. Summer institute on particle physics, 
spin structure in high energy processes; 
Menlo Park, CA (United States); 26 Jul - 6 
aug 1993) 

See CEA-CONF—11713 


7194017653 


Ti94017648 
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CONF-9308193— 


Report 
Number 


CONF-9308193- 


Summ. 
CONF-9308210— 


3 
CONF-9308231-— 


CONF-9308242- 


CONF-9309166— 


5 
CONF-9309228— 


12 
CONF-9309278— 


2 
CONF-9309392- 


CONF-9309405— 


CONF-9309406— 


CONF-9309407— 


CONF-9309408— 


CONF-930941 2— 


CONF-930961— 


1 
CONF-930999— 


12 
CONF-9310181- 


CONF-931023— 


12 
CONF-9310285- 


4 
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Abstract 
Number 


19:29546 


19:31437 


19:30116 


19:30726 


19:30753 


19:30412 


19:31642 


19:30710 


19:31916 


19:31638 


19:31959 


19:31930 


19:31545 


19:30368 


19:31555 


19:30261 


19:30144 


Source of 
Availability 


Distribution 
Category 


(4. international conference on circulating flu- 
idized beds; Champion, PA (United States); 
1-5 Aug 1993) 

See NREL/TP-413-7061 

(3. workshop on relativistic aspects of nuclear 
physics; Rio de Janeiro (Brazil); 25-27 Aug 
1993) 

See BNL-60637 

(Renewable energy sources conference; Brno 
(Czech Republic); 30 Aug 1993) 

See INIS-mf-13868 

(Third workshop on negative ion formation and 
beam handling; Tsukuba (Japan); 18-19 Aug 
1993) 

See KEK-PROC—93-20 

(4. international conference on calorimetry in 
high-energy physics; Elba (Italy); 19-25 Sep 
1993) 

See BNL—-49948 

(Focus 93: site characterization and model vali- 
dation; Las Vegas, NV (United States); 26-29 
Sep 1993) 

See UCRL-JC—114116 

(International workshop on dynamical features of 
nuclei and finite fermi systems; Barcelona 
(Spain); 13-17 Sep 1993) 

See LBL-35596 

(international symposium on Dubna deuteron- 
93; Dubna (Russian Federation); 14-18 Sep 
1993) 

See CEA-LNS-SM-93-36/A 

(2. international workshop on electromagnetic 
forces and related effects on blankets and 
other structures surrounding the fusion 
plasma torus; Tokai (Japan); 15-17 Sep 1993) 

See UTNL-R-0302 

(1 meeting on e-+/-+y colliders; Tsukuba (Japan); 
28-29 Sep 1993) 

See KEK-PROC-—93-18 

(4. Academical meeting on technology; Re- 
sistencia (Argentina); 22-24 Sep 1993) 

See INIS-AR-073 

(26. National meeting of the Argentine Commit- 
tee of the Regional Electrical Integration 
Commission; Buenos Aires (Argentina); 16- 
17 Sep 1993) 

See INIS-AR-074 

(Spanish relativity meeting "93; Salas (Spain); 7- 
10 Sep 1993) 

See GSI-94-35(prepr.) 

(International conference on high temperature 
ceramic matrix composites; Bordeaux 
(France); 20-25 Sep 1993) 

OSTI; NTIS; GPO Dep. 

(NATO Advanced Study Institute on hot and 
dense nuclear matter; Bodrum (Turkey); 26 
Sep - 9 oct 1993) 

See LBL-35589 

(2. Argentine sessions on materials science; La 
Plata (Argentina); 25-28 Oct 1993) 

See INIS-AR-066 

(ICALEPCS'’93: International conference on ac- 
celerators and large experimental physics 
control systems; Berlin (Germany); 18-22 
Oct 1993) 

See BNL-49670 

(Institute of Electrical and Electronic Engineers- 
Industry Applications Society (IEEE-IAS) 
annual meeting; Ontario (Canada); 2-8 Oct 
1993) 

See LBL-35254 


DE93001715 MF-114 





Report 

Number 

CONF-9310328— 
2 

CONF-9310330— 


CONF-9310334— 


Summ. 
CONF-9310345— 


CONF-9310346- 


CONF-9310347— 


CONF-9310348— 


CONF-9310349-— 


CONF-9310350- 


CONF-9310353— 


CONF-931048— 


16 
9-Rev.1 
CONF-931079— 


29 
CONF-931107- 


CONF-931108— 


104 
105 


CONF-9311131- 


Abstract 
Number 


19:30312 


19:30758 
19:30759 


19:31537 


19:31754 


19:31632 


19:30262 
19:30263 
19:30264 
19:30265 
19:31687 


19:31190 
19:31192 


19:31191 


19:29187 


19:29898 


19:31827 
19:31896 


19:30018 


19:31033 
19:31034 
19:31035 


19:30369 
19:30370 


19:30371 


Source of GPO 
Availability Dep. 


(Science and Technology materials conference; 
Greensboro, NC (United States); 27-29 Oct 
1993) 

OSTI; NTIS; GPO Dep. 


(3. NESTOR international conference; Pylos 
(Greece); 19-21 Oct 1993) 

See DESY-94-049 

See DESY-—94-050 

(U.S. nuclear data network meeting: asilomar 
conference; Monterey, CA (United States); 
19 Oct 1993) 

See BNL-NCS—60566 

(2. Brazilian Meeting on Plasma Physics; 4. 
Brazilian Plasma Astrophysics Workshop; 
Serra Negra (Brazil); 27-29 Oct 1993) 

See INIS-BR-3359 

(1. symposium on simulation of hadronic many- 
body system; Tokai (Japan); 18-20 Oct 1993) 

See JAERI-M-94-028 

(78. National meeting of the Argentine Physics 
Association; Rosario (Argentina); 12-15 Oct 
1993) 

See INIS-AR-077 

See INIS-AR-078 

See INIS-AR-079 

See INIS-AR-080 

See INIS-AR-076 

(26. Annual meeting of the Argentine Division of 
the International Association for Dental Re- 
search (IADR); Entre Rios (Argentina); 21-23 
Oct 1993) 

See INIS-AR-067 

See INIS-AR-069 

(24. Argentine congress on genetic; 2. 
Argentine-Uruguayan sessions on genetics; 
Posadas (Argentina); 5-8 Oct 1993) 

See INIS-AR-068 

(4. Argentine congress on radioprotection; Men- 
doza (Argentina); 6-8 Oct 1993) 

See INIS-AR-075 

(IAEA Technical Committee Meeting: Use of di- 
agnostic systems to monitor performance 
and reliability of safety equipment; Vienna 
(Austria); 11-15 Oct 1993) 

See ECN-RX-93-121 

(11. international workshop on laser interaction 
and related plasma phenomena; Monterey, 
CA (United States); 25-29 Oct 1993) 

See UCRL-JC—114062 

See UCRL-JC—114969-Rev.1 

(21. water reactor safety information meeting; 
Bethesda, MD (United States); 25-27 Oct 
1993) 

See BNL-NUREG-49201 

(1993 IEEE nuclear science symposium and 
medical imaging conference; San Francisco, 
CA (United States); 2-5 Nov 1993) 

See CEA-CONF—1 1592 

See CEA-CONF—11593 

See CEA-CONF-—11719 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


(22. international thermal conductivity confer- 
ence; Tempe, AZ (United States); 7-10 Nov 
1993) 

OSTI; NTIS; GPO Dep. 


Order 
Number 


DE94017688 


DE94017680 
DE94017770 


DE94017767 


CONF-9311131- 


Distribution 
Category 


MF-404 
MF- 
1406 


MF- 
1425 
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CONF-9311137— 

Report 

Number 

CONF-9311137- 
2 

CONF-9311147— 


10 
CONF-931115— 


14 
CONF-9311167— 


CONF-9311194— 


CONF-9311228— 


CONF-9311230- 


CONF-9311231- 


CONF-931283- 


CONF-940101- 


34 
CONF-940122- 


5 
CONF-9401 42- 


43 

44 

46 
CONF-940169— 


8 
10 
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Abstract 
Number 


19:30487 


19:31741 


19:31944 


19:29204 
19:29708 
19:29709 
19:29710 
19:29893 
19:29910 
19:29968 
19:30259 
19:30260 
19:30266 
19:30494 
19:30497 
19:30750 
19:31049 
19:31194 


19:31438 


19:30267 


19:30420 


19:31193 


19:30727 


19:29837 


19:30313 


19:30550 
19:30811 
19:30830 


19:30794 
19:31643 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(3. long duration exposure flight (DEF) sympo- 
sium; Williamsburg, VA (United States); Nov 
1993) 

See LA-UR-94-897 

(IAEA meeting on H-mode physics; Naka 
(Japan); 15-17 Nov 1993) 

See GA-A-21522 

(Supercomputing conference on high perfor- 
mance computing and communications; 
Portland, OR (United States); 15-19 Nov 
1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(21. meeting of the Argentine Association of Nu- 
clear Technology; Mar del Plata (Argentina); 
8-12 Nov 1993) 

See INIS-AR—056 

See INIS-AR-055 

See INIS-AR-083 

See INIS-AR-084 

See INIS-AR-061 

See INIS-AR-059 

See INIS-AR-085 

See INIS-AR-060 

See INIS-AR-064 

See INIS-AR-088 

See INIS-AR-087 

See INIS-AR-086 

See INIS-AR-082 

See INIS-AR-071 

See INIS-AR-081 

(3. KEK topical conference on CP violation: its 
implications to particle physics and cosmol- 
ogy; Tsukuba (Japan); 16-18 Nov 1993) 

See DESY-94-031 

(1993 annual conference of the Israel associa- 
tion for crystal growth; Rehovot (israel); 16 
Nov 1993) 

See INIS-mf—13903 

(1. National sessions; 6. Regional sessions on 
the environment; La Plata (Argentina); 8-11 
Nov 1993) 

See INIS-AR-072 

(29. Annual meeting of the Argentine Associa- 
tion of Biochemical Research; Carlos Paz 
(Argentina); 17-20 Nov 1993) 

See INIS-AR-070 

(PF slow-positron source workshop; Tsukuba 
(Japan); 21-22 Dec 1993) 

See KEK-PROC-—93-21 

(11. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 9-13 
Jan 1994) 

See NASA-TM—106444 

(7. IWCC international workshop on critical cur- 
rents in superconductors; Alpbach (Austria); 
24-27 Jan 1994) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(OE/LASE '94: conference on optics, electro- 
optics, and laser applications in science and 
engineering; Los Angeles, CA (United 
States); 22-29 Jan 1994) 

See UCRL-JC—114400 

See LA-UR-94-2557 

See LBL-35089 

(10. winter workshop on nuclear dynamics; 
Snowbird, UT (United States); 15-21 Jan 
1994) 


See LBL-35702 
See LBL-35729 


DE94017883 


DE94017704 





Report 
Number 


CONF-940194— 


2 
CONF-940197— 
CONF-940204— 


9 
CONF-940226— 

9 
CONF-940248— 


2 
CONF-940273— 


CONF-940286-— 


2 
3 
CONF-940292-— 


1 
CONF-940293— 


CONF-940301— 


39 
40 
42 


CONF-940307— 


CONF-9403119- 


2 
CONF-9403122- 


3 
CONF-9403124— 


2 
CONF-9403127— 


2 
CONF-9403146— 


1 
CONF-9403147— 


Summ. 
CONF-9403148— 


1 


Abstract 
Number 


19:30819 


19:30230 


19:30241 


19:30640 


19:29378 


19:30146 


19:30242 
19:30243 


19:29457 


19:30977 


19:29211 
19:30416 
19:30225 


19:30304 


19:31493 


19:29404 


19:31507 


19:31917 


19:30883 


19:29072 


Source of 
Availability 


(4. annual Advanced Research Project Agency 


(ARPA) symposium on photonics systems for 


antenna applications; Monterey, CA (United 
States); 18-21 Jan 1994) 

See UCRL-JC—115676 

(Advisory board on disarmament matters; Con- 
ference on disarmament; Geneva 
(Switzerland); 12 Jan 1994) 

See INIS-mf—13970 

(123. annual meeting of the Minerals, Metals 
and Materials Society; San Francisco, CA 
(United States); 27 Feb - 3 mar 1994) 

OSTI; NTIS; GPO Dep. 

(9. advanced solid-state lasers meeting; Salt 
Lake City, UT (United States); 7-10 Feb 1994) 

See UCRL-JC—115148 

(4. annual symposium on chemical oxidation; 
Nashville, TN (United States); 16-18 Feb 
1994) 

See WHC-SA-2221 

(Cool building materials workshop; Washington, 
DC (United States); 28 Feb 1994) 

See LBL-35514 

(Metallurgical Society Annual meeting; San 
Francisco, CA (United States); 27 Feb - 3 
mar 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(25. IECA annual conference and trade exposi- 
tion; Reno, NC (United States); 15-18 Feb 
1994) 

See WHC-SA-1968 

(Israel Geological Society annual meeting 1994; 
Ginosar (Israel); 28 Feb - 2 mar 1994) 

See INIS-mf-13912 

(207. spring national meeting of the American 
Chemical Society (ACS); San Diego, CA 
(United States); 13-18 Mar 1994) 

See ANL/CHM/CP-83709 

See ANL/CHM/CP-83879 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(International symposium on nuclear material 
safeguards; Vienna (Austria); 14-18 Mar 
1994) 

See ECN-RX-94-007 

(1994 meeting of the International Collaborative 
Group on Irradiation-Assisted Stress Corro- 
sion Cracking (ICGIASCC); Stevenson, WA 
(United States); 30 Mar - 1 apr 1994) 

See WAPD-T-3027 

(INS symposium; Tokyo (Japan); 8-10 Mar 1994) 

See SLAC-PUB-6582 

(Air monitoring user’s group meeting; Carlsbad, 
NM (United States); 21 Mar 1994) 

OSTI; NTIS; GPO Dep. 

(Les rencontres de physique de la vallee 
d'aoste; La Thuile (Italy); 6-12 Mar 1994) 

See FNAL/C—94/128-E 

(35. annual meeting of the Western Association 
of Graduate Schools; Eugene, OR (United 
States); 12 Mar 1994) 

OSTI; NTIS; GPO Dep. 

(Uncertainty and global climate change re- 
search; Knoxville, TN (United States); 22-23 
Mar 1994) 

See ORNL/M-3704 

(Petroleum environmental conference; Houston, 
TX (United States); 2-4 Mar 1994) 

See UCRL-JC—116433 


CONF-94031 48- 


GPO Order 
Dep. Number 


Distribution 
Category 


DE94017855 


DE94017709 
DE94017904 


7194017658 


DE94017878 


DE94015949 MF-400 
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CONF-9403157— 


Report 
Number 


CONF-9403157— 


CONF-940327-— 


8 

9 

10 
CONF-940351- 


1 
CONF-940391- 


11 
CONF-940407- 


23 
CONF-940411- 


45 

47 

49 

50 

51 
CONF-9404143- 


con F-940416— 
24 

CONF-9404166- 
1 


CONF-9404194— 


CONF-9404197— 


1 
CONF-9404198— 


1 
CONF-9404200- 


1 
CONF-9404201- 


1 
CONF-9404202- 


Abstract 
Number 


19:29907 


19:31502 
19:31503 
19:31509 
19:31448 
19:31481 


19:31525 


19:31433 


19:31648 


19:30401 
19:30802 
19:30801 
19:30298 
19:30413 


19:31996 


19:30372 


19:30174 


19:29510 


19:31562 


19:31667 


19:31553 


19:29157 


19:31444 
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Source of 
Availability 


(Seminar on the role and responsibilities of 
management in NPP personnel training and 
competence; Paks (Hungary); 21-25 Mar 
1994) 

See I|AEA-TC-HUN-9/019/1 

(29. Moriond meeting on quantum chromody- 
namics and high energy hadronic 
interactions; Les Arcs (France); 12-26 Mar 
1994) 

See DESY-94-101 

See DESY-94-112 

See FNAL/C—94/169-E 

See FNAL/C-94/214 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop on gamma-gamma colliders; Berke- 
ley, CA (United States); 28-31 Mar 1994) 

See SLAC-PUB-6571 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) conference; Kona Beach, HI 
(United States); 13-18 Mar 1994) 

See UCRL-JC—115104 

(Topical meeting on advances in reactor 
physics; Knoxville, TN (United States); 11-14 
Apr 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 4-8 
Apr 1994) 

See SAND-94-0360C 

See BNL-60592 

See BNL-60591 

See UCRL-JC—115364 

See UCRL-JC—116430 

(Oracle CAS SIG spring ‘94 conference; Key- 
stone, CO (United States); 23-26 Apr 1994) 

See WHC-SA-2434 

(96. annual meeting of the American Ceramic 
Society; Indianapolis, IN (United States); 24- 
28 Apr 1994) 

OSTI; NTIS; GPO Dep. 


(Conference on alternatives for pollution control 
from coal-fired low emission sources; Plzen 
(Czech Republic); 26-28 Apr 1994) 

See BNL-60377 

(1994 Department of Energy/National Renew- 
able Energy Laboratory (DOE/NREL) 
hydrogen program review meeting; Liver- 
more, CA (United States); 18-21 Apr 1994) 

See NREL/CP-470-6431 

(Workshop on CEBAF at higher energies; New- 
port News, VA (United States); 14-16 Apr 
1994) 

See ANL/PHY/CP-83533 

(Workshop on atomic physics at high brilliance 
light sources; Argonne, IL (United States); 
23-24 Apr 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(2. international seminar on interaction of 
neutrons with nuclei; Dubna (Russian Feder- 
ation); 26-28 Apr 1994) 

See LA-UR-94-2605 

(Measurement and control of flow in ducts; 
Grenoble (France); 20-21 Apr 1994) 

See CEA-CONF-1 1825 

(Physical colloquium of Hamburg University; 
Hamburg (Germany); 14 Apr 1994) 

See DESY-94-075 


Distribution 
Category 


DE94018129 


DE94017907 


DE94017759 


DE94018052 





Report 
Number 


CONF-9404210- 


3 
CONF-940440— 


4 
CONF-940449— 


14 
15 
CONF-940452- 


CONF-940492- 


11 
CONF-940507-— 


CONF-9405124— 


5 
CONF-9405132- 


8 
CONF-9405138— 


2-Vugraphs 
CONF-9405139— 


4 
CONF-940514— 


10 
CONF-9405162- 


1 
CONF-9405185— 


Abstract 
Number 


19:31501 


19:29514 


19:30364 


19:30807 
19:30522 


19:31982 


19:31567 
19:31646 
19:29860 


19:31539 
19:31563 
19:31644 


19:29087 


19:31641 


19:31564 


19:31480 


Source of GPO 
Availability Dep. 


(Zeuthen workshop on elementary particle the- 
ory: Physics at LEP200 and beyond; Teupitz 
(Germany); 10-15 Apr 1994) 

See DESY-94-097 

(International conference on global climate 
change: science, policy and mitigation 
strategies; Phoenix, AZ (United States); 5-8 
Apr 1994) 

See BNL-60575 

(International conference on metallurgical coat- 
ings and thin films; San Diego, CA (United 
States); 25-29 Apr 1994) 

See SAND—94-8620C 

(Society of Photo-Optical Instrumentation Engi- 
neers conference on intelligent information 
systems; Orlando, FL (United States); 4-8 
Apr 1994) 

See UCRL-JC—117416 


OSTI; NTIS; GPO Dep. E 1.99: 


(American Nuclear Society international meeting 
on LWR fuel performance; West Palm 
Beach, FL (United States); 16-19 Apr 1994) 

See CEA-CONF-11753 

(Meeting on computing in high-energy physics; 
San Francisco, CA (United States); 21-27 
Apr 1994) 

See SLAC-PUB-6478 

(international conference on nuclear data for sci- 
ence and technology; Gatlinburg, TN (United 
States); 9-13 May 1994) 

See ECN-RX-94-019 

See UCRL-JC—117463 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Conference on nucleus-nucleus collisions; 
Catania (Italy); 30 May - 4 jun 1994) 

See ANL/PHY/CP-83800 

See ANL/PHY/CP-83783 

See LBL-35782 

(Electric Power Research Institute (EPRI) 
fluidized-bed combustion for power genera- 
tion conference; Atlanta, GA (United States); 
17-19 May 1994) 

See DOE/METC/C—94/7137 

(14. international conference on few body prob- 
lems in physics; Williamsburg, VA (United 
States); 26-31 May 1994) 

See LA-UR-94-2568 

(1994 Department of Energy configuration man- 
agement workshop; Las Vegas, NV (United 
States); 3 May 1994) 

See FEMP-2326 

(1994 international American Vacuum Society 
users conference; Boston, MA (United 
States); 2-13 May 1994) 

See UCRL-JC—116205 

(intersections of particle and nuclear physics; St. 
Petersburg, FL (United States); 31 May - 6 
jun 1994) 

See BNL-60634 

(Symposium on particles, strings and cosmol- 
ogy; Syracuse, NY (United States); 19-24 
May 1994) 

See ANL-HEP-CP-—94-33 

(International symposium on the scientific and 
engineering aspects of deep injection dis- 
posal of hazardous and industrial wastes; 
Berkeley, CA (United States); 10-13 May 
1994) 

See PNL-SA-24157 
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19:30496 


19:31747 
19:31891 
19:31744 
19:31828 
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Source of GPO Order 
Availability Dep. Number 


Distribution 

Category 

(International conference on superplasticity in 
advanced materials (ICSAM); Moscow (Rus- 
sian Federation); 24-26 May 1994) 

See UCRL-JC—117600 

(6. international workshop on slow-positron beam 
techniques for solids and surfaces (SLO- 
POS6); Makuhari (Japan); 18-22 May 1994) 

See BNL-60583 

(Mesons and nuclei at intermediate energies; 
Dubna (Russian Federation); 3-7 May 1994) 

See LA-UR-94-2338 

See LA-UR-94-2625 

(Workshop on heavy ion fusion reactions; 
Padova (Italy); 25-27 May 1994) 

See ANL/PHY/CP-82365 

(Quantum complexity in mesoscopic systems; 
Los Alamos, NM (United States); 16-20 May 
1994) 

See LA-UR-94-2479 

(EPRVHDDR geothermal power for U.S. electric 
utilities; Irwindale, CA (United States); 23-24 
May 1994) 

See LA-UR-94-2603 

(Scalable high performance computing confer- 
ence (SHPCC ‘94); Cincinnati, OH (United 
States); May 1994) 

See SAND-94-8691C 

(CIRP 6: international conference on infrared 
physics; Ascona (Switzerland); 29 May - 3 
jun 1994) 

See LRP-496/94 

(Neutrino ‘94: 16th international conference on 
neutrino physics and astrophysics; Eilat (Is- 
rael); 29 May - 3 jun 1994) 

See LA-UR-94-2761 

(International quantum electronics conference; 
Anaheim, CA (United States); 8-13 May 
1994) 

See LBL-35204 

See LBL-35203 

See LBL-35205 

See LBL—-35206 

(Regional seminar on nuclear energy for better 
life; Sofia (Bulgaria); 16-18 May 1994) 

See INIS-mf-13975 

See INIS-mf-13971 

See INIS-mf—13978 

See INIS-mf-13979 

See INIS-mf—13972 

See INIS-mf-13973 

See INIS-mf-13974 

See INIS-mf-13977 

See INIS-mf-13976 

(8. symposium on radiation measurements and 
applications; Ann Arbor, MI (United States); 
16-19 May 1994) 

See PNL-SA-24120 

(185. Electrochemical Society meeting; San 
Francisco, CA (United States); 22-27 May 
1994) 

See WSRC-MS—94-0197 

See SAND-94-1742C 

OSTI; NTIS; GPO Dep. E 1.99: 

(10. topical conference on high-temperature 
plasma diagnostics; Rochester, NY (United 
States); 8-12 May 1994) 

See GA-A-21715 

See SAND-94-0385C 

See GA-A-21695 

See UCRL-JC—116820 

See UCRL-JC—116183 
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CONF-9406133— 
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19:30145 


CONF-9406134— 


Source of GPO Order 
Availability Dep. Number 


See UCRL-JC—116211 

See UCRL-JC—116199 

See GA-A-21718 

See GA-A-21704 

See GA-A-21694 

See UCRL-JC—116182 

See GA-A-21703 

(International high-level radioactive waste man- 
agement conference; Las Vegas, NV (United 
States); 22-26 May 1994) 

See UCRL-JC—116357 

See UCRL-JC—114784 

See UCRL-JC—116147 

OSTI; NTIS; INIS; GPO Dep. 

(7. international meeting on lithium batteries; 
Cambridge, MA (United States); 15-20 May 
1994) 

See BNL-60652 

(Pollution prevention conference; Denver, CO 
(United States); 3-5 May 1994) 

See FEMP-2320 

(11. international conference on plasma surface 
interactions in controlled fusion devices; Mito 
(Japan); 23-27 May 1994) 

See GA-A-21714 

See GA-A-21693 

See GA-A-21706 

See GA-A-21702 

(international conference on laser processing of 
materials; Palm Coast, FL (United States); 1- 
6 May 1994) 

OSTI; NTIS; GPO Dep. 

(4. international colloquium on X-ray lasers; 
Williamsburg, VA (United States); 16-20 May 
1994) 

See UCRL-JC—116837 

See UCRL-JC—116927 

See UCRL-JC—117795 

See UCRL-JC—116836 

See UCRL-JC—116926 

See UCRL-JC—117793 

(9. international conference on ultrafast phenom- 
ena; Dana Point, CA (United States); 1-5 
May 1994) 

See UCRL-JC—117330 

(35. annual meeting of the American Nuclear 
Society; New Orleans, LA (United States); 
11-16 Jun 1994) 

See UCRL-JC—117385 

See UCRL-JC—115580 

(Optical Society of America meeting on diffractive 
optics: design, fabrication and applications; 
Rochester, NY (United States); 6-8 Jun 1994) 

See UCRL-JC—116056-Rev.1 

(1994 pressure vessels and piping conference; 
Minneapolis, MN (United States); 19-23 Jun 
1994) 

OSTI; NTIS; GPO Dep. 
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DE94017877 MF-400 


DE94017699 MF-404 


DE94017888 


(Coal-fired power systems: advances in IGCC 
and PEBC review meeting; Morgantown, WV 
(United States); 21-23 Jun 1994) 

See ANL/ES/CP-83735 

OSTI; NTIS; GPO Dep. 

(1994 American control conference; Baltimore, 
MD (United States); 29 Jun - 1 jul 1994) 

See SAND—-94-1702C 

(SOLAR ‘94: American Solar Energy Society 
conference; San Jose, CA (United States); 
25-30 Jun 1994) 

See LBL-35412 
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Source of GPO Order 
Availability Dep. Number 


(24. annual anomalous absorption conference; 
Pacific Grove, CA (United States); 5-10 Jun 
1994) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(International symposium on optical interference 
coatings; Grenoble (France); 6-14 Jun 1994) 

See UCRL-JC—115161 

(4. European particle accelerator conference; 
London (United Kingdom); 27 Jun - 1 jul 
1994) 

See BNL-49992 

See BNL-49754 

See ANL/ASD/CP-83521 

See UCRL-JC—117705 

See ANL/ASD/CP-83491 

See BNL-49763 

See BNL-49860 

See BNL-49856 

See BNL-49858 

See BNL-49857 

See BNL-49820 

See BNL-49700 

See ANL/ASD/CP-81726 

See FNAL/C—94/203 

See BNL-49854 

See BNL-49853 

See SLAC-PUB-—6609 

See BNL-49932 

See BNL-49872 

See BNL-49812 

See BNL-49859 

See BNL-49852 

See BNL-49993 

See BNL-60739 

See LBL-34905 

See LBL-34960 

See BNL-49826 

See BNL-49896 

See LBL-35956 

See LBL-35959 

See BNL-60629 

See LBL-34954 

See LBL-34953 

See LBL-34957 

See UCRL-JC—115555 

(18. American Institute of Aeronautics and As- 
tronautics (AIAA) aerospace ground test 
conference; Colorado Springs, CO (United 
States); 20-23 Jun 1994) 

See SAND—93-2525C 

(Annual frequency control symposium; Boston, 
MA (United States); 1-3 Jun 1994) 

See SAND-94-0165C 

(4. European vacuum conference and the ist 
Swedish vacuum meeting; Uppsala (Swe- 
den); 13-17 Jun 1994) 

See UCRL-JC—117539 

(4. workshop on role of point defects/defect com- 
plexes in silicon device processing; Beaver 
Creek, CO (United States); 27-29 Jun 1994) 

See NREL/TP-413-7050 

(American Society for Engineering Education 
(ASEE) annual conference and exposition; 
Edmonton (Canada); 27-30 Jun 1994) 

See BNL-60015 

(Health Physics Society annual meeting; San 
Francisco, CA (United States); 27-30 Jun 
1994) 

See WHC-SA-2518 

See PNWD-SA-3968-HEDR 
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Availability Dep. 


(CatCon conference; Philadelphia, PA (United 
States); 26-28 Jun 1994) 

See PNL-SA-24313 

(127. Acoustical Society of America conference; 
Cambridge, MA (United States); 6-10 Jun 
1994) 

See UCRL-JC—116124 

(International conference on computational sto- 
chastic mechanics; Athens (Greece); 13-15 
Jun 1994) 

See BNL-60611 

See BNL-NUREG-60612 

(International Energy Agency meeting on wind 
conditions for wind turbine design; Hamburg 
(Germany); 27-28 Jun 1994) 

See NREL/TP—442-7035 

(Lifetime data models in reliability and survival; 
Boston, MA (United States); 14-18 Jun 1994) 

See LA-UR-94-2275 

(American Crystallographic Association meeting; 
Atlanta, GA (United States); 25 Jun - 1 jul 
1994) 

See LA-UR-94-2273 

(DOE integrated planning workshop; Golden, 
CO (United States); 1-2 Jun 1994) 

See LA-UR-94-2465 

(ISMANAM-94; Grenoble (France); 27 Jun - 1 jul 
1994) 

See LA-UR-94-2528 

(American Public Transit Association (APTA) 
rapid transit conference; Sacramento, CA 
(United States); 11-16 Jun 1994) 

See SAND—94-8711C 

(Electron ion and photon beams symposium; 
New Orleans, LA (United States); Jun 1994) 

See SAND-94-8619C 

(International conference on applications of pho- 
tonic technology, sensing, signal processing 
and communications; Ontario (Canada); 21- 
23 Jun 1994) 

See LBL—-35444 

(41. international conference on campus safety; 
Morgantown, WV (United States); 19-24 Jun 
1994) 

See DOE/METC/C—94/7138 

(Oji international seminar; Tomakomai (Japan); 
27 Jun - 1 jul 1994) 

See UCRL-JC—117695 

(1994 Powder Metallurgy World Congress; Paris 
(France); 6-9 Jun 1994) 

See CEA-CONF-11845 

(8. international context on modern materials 
technologies; Faenza (Italy); 30 Jun - 4 jul 
1994) 

See UCRL-JC—117168 

(Meeting on geometry of constrained dynamical 
systems; Cambridge (United Kingdom); 15- 
18 Jun 1994) 

See DESY-94-113 

(Intermag: 6th joint conference on magnetism 
and magnetic materials; Albuquerque, NM 
(United States); 20-23 Jun 1994) 

See UCRL-JC—115741 

(11. topical meeting on the technology of fusion 
energy; New Orleans, LA (United States); 
19-24 Jun 1994) 

See UCRL-JC—115588 

See UCRL-JC—115585 

See UCRL-JC—115583 

See UCRL-JC—117382 

See UCRL-JC—117399 
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19:30707 


19:29173 
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19:31708 
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Source of 
Availability 


Distribution 

Category 

See UCRL-JC—117395 

See UCRL-JC—115579 

See GA-A-21743 

See UCRL-JC—117349 

See GA-A-21736 

See UCRL-JC—115582 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See UCRL-JC—115580 

(Annual meeting and exhibition of the Air and 
Waste Management Association; Cincinnati, 
OH (United States); 19-24 Jun 1994) 

See UCRL-JC—116526-Rev.1 

See FEMP-2323 

(10. international conference on high power par- 
ticle beams; San Diego, CA (United States); 
20-24 Jun 1994) 

See SAND-93-3837C 

See SAND-93-3803C 

See LA-UR-94-2559 

See UCRL-JC—118133 

(European conference on controlled fusion and 
plasma physics; Marseilles (France); 26 Jun 
- 1 jul 1994) 

See GA-A-21762 

See GA-A-21756 

See GA-A-21742 

See GA-A-21759 

See GA-A-21750 

See GA-A-21761 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(17. symposium on effects of radiation on mate- 


rials; Sun Valley, ID (United States); 20-23 
Jun 1994) 

See PNL-SA-23641 

(ISFNT-3: 3rd international symposium on fu- 
sion nuclear technology; Los Angeles, CA 
(United States); 27 Jun - 1 jul 1994) 

See SAND-94-1769C 

See ANL/TD/CP-81661 

See NUREG/CR-0137-Vol.2 

(21. international power modulator symposium; 
Costa Mesa, CA (United States); 28-30 Jun 
1994) 

See SAND-94-0428C 

See BNL-60572 

(45. annual technical meeting of The Petroleum 
Society of CIM and annual technical confer- 
ence of AOSTRA; Calgary (Canada); 12-15 
Jun 1994) 

See DOE/METC/C—94/7133 

(4. international symposium on polymer elec- 
trolytes; Newport, RI (United States); 19-24 
Jun 1994) 

See BNL-60409 

(Meeting on materials and mechanisms of 
superconductivity: high temperature super- 
conductors; Grenoble (France); 4-9 Jul 1994) 

See ANL/MSD/CP-83617 

See ANL/MSD/CP-83799 

See ANL/MSD/CP-83767 

(International conference on solid-to-solid phase 
transformations in organic materials; Pitts- 
burgh, PA (United States); 17-22 Jul 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 
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Source of Distribution 

Availability Category 

(1. National Renewable Energy Laboratory 
(NREL) conference on thermophotovoltaic 
generation of electricity; Copper Mountain, 
CO (United States); 24-27 Jul 1994) 

See NREL/CP-413-6186 

(21. international power modulator symposium; 
Costa Mesa, CA (United States); 27-30 Jul 
1994) 

See SAND-94-1781C 

(International conference on accelerated-driven 
transmutation technologies and applications; 
Las Vegas, NV (United States); 25-28 Jul 
1994) 

See LA-UR-94-2495 

See LA-UR-94-2522 

See LA-UR-94-2504 

See LA-UR-94-2463 

See LA-UR-94-2534 

See LA-UR-94-2548 

See ANL/TD/CP-83127 

See ANL/RA/CP-82797 

See LA-UR-94-2553 

See ANL/TD/CP-83128 

(8. international symposium on electrets; Paris 
(France); 12 Jul 1994) 

See SAND—94-1926C 

(17. international laser radar conference; Sendai 
(Japan); 25-29 Jul 1994) 

See SAND-94-8716C 

See SAND-94-8715C 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on the Sxnergy 
between dynamics and reactivity; Drymen 
(United Kingdom); 3-8 Jul 1994) 

See SAND-94-1804C 

(Workshop on mechanics and materials science 
of contact: issues and opportunities; 
Nashville, TN (United States); 18-20 Jul 
1994) 

See ANL/ET/CP-83508 

(1994 photovoltaic systems workshop; Allbu- 
querque, NM (United States); 13 Jul 1994) 

See SAND—94-1898C 

(Kreidl symposium; Malbun (Liechtenstein); 3-8 
Jul 1994) 

See SAND—94-1929C 

(Electronic structure of solids using cluster 
methods workshop; East Lansing, Mi (United 
States); 17-19 Jul 1994) 

See LA-UR-94-2450 

(International conference on science and tech- 
nology of synthetic metals; Seoul (Korea, 
Republic of); 24-29 Jul 1994) 

See ANL/CHM/CP--83725 

(11. topical meeting on the technology of fusion 
energy; New Orleans, LA (United States); 
19-23 Jul 1994) 

See UCRL-JC—115586 

(International meeting on synchrotron radiation 
instrumentation; Stony Brook, NY (United 
States); 18-22 Jul 1994) 

See ANL/XFD/CP-82881 

See ANL/XFD/CP-82877 

See BNL-60676 

See ANL/XFD/CP-82931 

See ANL/XFD/CP-82932 

See ANL/XFD/CP-82667 

See ANL/XFD/CP-82930 

See ANL/XFD/CP-82948 

See ANL/XFD/CP-82937 

See ANL/XFD/CP-82777 
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19:29360 
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19:29471 
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19:30374 
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Source of 
Availability 


Distribution 
Category 


See ANL/XFD/CP-82781 

See ANL/XFD/CP-82933 

See LBL-35577 

See LBL-35575 

See ANL/XFD/CP-83940 

See LBL-35510 

(27. international conference on high energy 
physics; Glasgow (United Kingdom); 21-27 
Jul 1994) 

See FNAL/C—94/136-E 

(Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers; San Diego, CA 
(United States); 24-29 Jul 1994) 

See UCRL-JC—117604 

See UCRL-JC—116340 

See UCRL-JC—117808 

See UCRL-JC—117810 

See PNL-SA-24664 

See UCRL-JC—114328 

(2. international conference on computer simula- 
tion of radiation effects; Santa Barbara, CA 
(United States); 24-29 Jul 1994) 

See LA-UR-94-2517 

See UCRL-JC—117584 

(Computational methods in water resources; 
Heidelberg (Germany); 19-22 Jul 1994) 

See LBL-35134 

(institute of Nuclear Materials Management an- 
nual meeting; Naples, FL (United States); 
17-20 Jul 1994) 

See SAND-94-0755C 

See SAND-94-0622C 

See SAND-94-0758C 

See SAND-94-1157C 

See PNL-SA-23879 

See SAND-94-0756C 

See LA-UR-94-2377 

See LA-UR-94-2445 

See LA-UR-94-2472 

See LA-UR-94-2561 

See LA-UR-94-2501 

See LA-UR-94-2319 

See LA-UR-94-2359 

See LA-UR-94-2381 

See LA-UR-94-2390 

See LA-UR-94-2440 

See BNL-60057 

See BNL-60043 

See BNL-60021 

See UCRL-JC—116145 

See UCRL-JC—116387 

See ANL/TD/CP-82103 

See SAND-94-2051C 

See PNL-SA-24739 

See PNL-SA-23795 

See WSRC-MS-94-0111 

(Microscopy Society of America and Microbeam 
Analysis Society joint meeting; New Orleans, 
LA (United States); 31 Jul - 5 aug 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(8. ACM international conference on supercom- 
puting; Manchester (United Kingdom); 11-15 
Jul 1994) 

See SAND-94-8233 

(13. international congress on electron mi- 
croscopy; Paris (France); 17-22 Jul 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(6. conference on mesoscale processes; Port- 
land, OR (United States); 18-22 Jul 1994) 

See UCRL-JC—115990 
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Number 
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19:29083 


19:30157 


19:31980 


19:29038 
19:29543 


19:30647 


19:30540 
19:30414 


19:30841 
19:36843 


19:29206 
19:30842 
19:29208 
19:29207 
19:30552 


19:30682 
19:30728 
19:30706 
19:30729 
19:30705 
19:31415 
19:30689 
19:30663 
19:31416 


19:30629 
19:30633 
19:30539 


19:31887 
19:31888 


Source of GPO 
Availability Dep. 


(3. ASME/NRC symposium on valve and pump 
testing; Washington, DC (United States); 18- 
21 Jul 1994) 

See NUREG/CP-0137-Vol.1 

(10. annual coal preparation, utilization and en- 
vironmental control contractors conference; 
Pittsburgh, PA (United States); 18-21 Jul 
1994) 

See ANL/ES/CP-83739 

See ANL/ES/CP-83738 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1.99: 

(Portland ITE district annual meeting; Portland, 
OR (United States); 10-13 Jul 1994) 

See LA-UR-94-1713 

(NIAM-ISDM 1994 conference; Albuquerque, 
NM (United States); 24-26 Aug 1994) 

See SAND—94-2010C 

(29. intersociety energy conversion engineering 
conference; Monterey, CA (United States); 7- 
12 Aug 1994) 

See PNL-SA-24485 

See NREL/TP-41 1-6639 

(Optical Society of America conference on high 
field interactions; St. Malo (France); 21-25 
Aug 1994) 

See UCRL-JC—117522 

(2. international rapid thermal processing confer- 
ence; Monterey, CA (United States); 13 Aug 
- 2 sep 1994) 

See SAND—-94-8705C 

See UCRL-JC—118222 

(1994 joint Army, Navy, NASA, Air Force (JAN- 
NAF) propulsion systems hazards meeting; 
San Diego, CA (United States); 1-5 Aug 
1994) 

See SAND—94-0395C 

See SAND—-94-1909C 

(Transportation management annual workshop; 
Rockville, MD (United States); 8-11 Aug 
1994) 

See SAND-94-1936C 

See SAND-94-1882C 

See WHC-SA-2547 

See WHC-SA-2545 

See WHC-SA-2568 

(17. international LINAC conference; Tsukuba 
(Japan); 21-26 Aug 1994) 

See LA-UR-94-2560 

See LA-UR-94-2662 

See BNL-60236 

See LA-UR-94-2765 

See BNL-60235 

See LA-UR-94-2686 

See ANL/TD/CP-83977 

See ANL/ASD/CP-83968 

See LA-UR-94-2805 

(87. midwest symposium on circuits and sys- 
tems; Lafayette, LA (United States); 2-5 Aug 
1994) 

See SAND-94-1306C 

See SAND—94-1987C 

See SAND—94-2026C 

(45. Scottish Universities summer school in 
physics; Fife (United Kingdom); 7-20 Aug 
1994) 

See LA-UR-94-2595 

See LA-UR-94-2684 


CONF-9408127— 


Order Distribution 
Number Category 


DE94017535 
DE94017536 


ERA Vol. 19, No. 11 777 





CONF-9408128— 
Report 
Number 


CONF-9408128— 


1 
CONF-9408129— 


1 
CONF-940813— 


CONF-9408130- 
1 
CONF-9408131— 
1 
2 
CONF-9408132- 


{ 
CONF-9408133— 


1 
CONF-9408136— 


1 
CONF-9408139- 


1 
CONF-940815— 


CONF-940816— 


1 

2 

3 
CONF-940831-— 


2 
CONF-940838— 


a, 
CONF-940843— 


1 
CONF-940846— 


1 
CONF-940847— 


Abstract 
Number 


19:30320 


19:30835 


19:30486 
19:29533 
19:29009 
19:30473 


19:30596 


19:30305 
19:30415 


19:30532 


19:31914 


19:30848 


19:29209 


19:29340 
19:31985 
19:29355 
19:29371 
19:29290 


19:31467 
19:31290 
19:30751 


19:31686 


19:30514 
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Source of GPO 
Availability Dep. 


(RTP ‘94: rapid thermal processing conference; 
Austin, TX (United States); 31 Aug - 2 sep 
1994) 

See LA-UR-94-2199 

(DOD database colloquium ‘94; San Diego, CA 
(United States); 29-31 Aug 1994) 

See ANL/DIS/CP-83605 

(208. American Chemical Society national meet- 
ing; Washington, DC (United States); 21-26 
Aug 1994) 

See LA-UR-94-431 

See SAND-94-1489C 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Texas Instruments TMS320 conference; Hous- 
ton, TX (United States); 5-7 Aug 1994) 

See ANV/ET/CP-83611 

(8. international conference on x-ray absorption 
fine structure; Berlin (Germany); 28 Aug - 2 
sep 1994) 

See ANL/CHM/CP-82279 

See ANL/CHM/CP-82280 

(AIAA small satellite conference; Logan, UT 
(United States); 29 Aug - 1 sep 1994) 

See LA-UR-94-2665 

(Institute for Electrical and Electronics Engi- 
neers/Lasers and Electro-Optics Society 
(IEEE/LEOS) conference; Amsterdam 
(Netherlands); 28 Aug - 2 sep 1994) 

See UCRL-JC—117490 

(26. Department of Defense explosives safety 
seminar; Miami, FL (United States); 16-18 
Aug 1994) 

See UCRL-JC—117941 

(Transportation management Division workshop; 
Rockville, MD (United States); 8 Aug 1994) 

See WHC-SA-2587 

(International nuclear and hazardous waste 
management conference; Atlanta, GA 
(United States); 14-18 Aug 1994) 

See LA-UR-94-2664 

See UCRL-JC—115613 

See RFP-4861 

See UCRL-JC—115171 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Meeting of the Division of Particles and Fields 
of the American Physical Society; Albu- 
querque, NM (United States); 2-6 Aug 1994) 

See SLAC-PUB-6631 

See SLAC-PUB-6630 

See ANL-HEP-CP-—94-43 

(4. international symposium on research in high 
magnetic fields; Nijmegen (Netherlands); 29- 
31 Aug 1994) 

See EGG-—11265-2051 

(25. combustion symposium; Irvine, CA (United 
States); 1 Aug 1994) 

See SAND-94-8701C 

(18. European symposium on fusion technology; 
Karlsruhe (Germany); 22-26 Aug 1994) 

See PPPL-CFP-3148 

(6. international conference on high pressures in 
semiconductor physics; Vancouver (Canada); 
22-24 Aug 1994) 

See SAND-94-1002C 

(Conference on the application of high magnetic 
fields; Cambridge, MA (United States); 8-12 
Aug 1994) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 
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19:30847 


19:30301 
19:30278 


19:30820 
19:30818 


19:30538 
19:30407 
19:30277 


Source of 
Availability 


(Summer meeting of the American Institute of 
Chemical Engineers; Denver, CO (United 
States); 14-17 Aug 1994) 

See ANLU/CMT/CP-82121 

(Conference on plastic deformation of ceramics; 
Snowbird, UT (United States); 7-12 Aug 
1994) 

See ANL/ET/CP-83876 

See ANV/ET/CP-82163 

(Fuel cells '94; Morgantown, WV (United 
States); 17-19 Aug 1994) 

See ANL/CMT/CP-83649 

See ANL/CMT/CP-83784 

See ANL/CMT/CP-83638 

See ANL/CMT/CP-—83647 

See ANL/CMT/CP-83637 

(Physics with large gamma ray decector arrays 
conference; Berkley, CA (United States); 2-6 
Aug 1994) 

See LBL-35687 

(Summer conference on energy efficiency in 
buildings; Monterey, CA (United States); 29 
Aug - 3 sep 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


See PNL-SA-24510 

(15. international conference on the numerical 
simulation of plasmas; Valley Forge, PA 
(United States); 7-9 Sep 1994) 

See LA-UR-94-2335 

See UCRL-JC—117498 

(Annual New Mexico water conference; Caris- 
bad, NM (United States); 30 Sep - 1 oct 1994) 

See SAND-94-1070C 

(5. world conference on robotics research; Cam- 
bridge, MA (United States); 27-29 Sep 1994) 

See SAND-93-2018C 

(International energy and environmental 
congress and the commercialV/industrial en- 
ergy expo; Milwaukee, WI (United States); 
21-22 Sep 1994) 

See NREL/TP-472-7011 

(Coal liquefaction and gas conversion contrac- 
tors’ review conference; Pittsburgh, PA 
(United States); 7-8 Sep 1994) 

See SAND-94-1785C 

(Optical Society of America conference on ex- 
treme ultraviolet lithography; Monterey, CA 
(United States); 19-21 Sep 1994) 

See UCRL-JC—117440 

See SAND—94-8602C 

(American Chemical Society meeting on indus- 
trial and engineering chemistry; Atlanta, GA 
(United States); 19-21 Sep 1994) 

See UCRL-JC—117576 

(4. international conference of aluminum alloys; 
Atlanta, GA (United States); 11-16 Sep 1994) 

See UCRL-JC—117528 

See LBL-35725 

(Symposium on optical fiber measurements; 
Boulder, CO (United States); 13-15 Sep 
1994) 

See UCRL-JC—117433 

See UCRL-JC—115292-Rev.1 

(19. Department of Energy conference on com- 
patibility, aging and service life; Los Alamos, 
NM (United States); 28-30 Sep 1994) 

See SAND-94-1994C 

See SAND-94-2035C 

See LA-UR-94-2731 
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Source of GPO Order 


Distribution 
Availability Dep. Number 


Category 

(Fluctuation phenomena: disorder and nonlin- 
earity conference; Madrid (Spain); 26-30 Sep 
1994) 

See LA-UR-94-2592 

(11. annual international Pittsburgh coal confer- 
ence: coal, energy and the environment; 
Pittsburgh, PA (United States); 12-16 Sep 
1994) 

See DOE/METC/C-94/7139 

See DOE/METC/C—94/7135 

(EURODYMAT ‘94: 1st international conference 
on mechanical and physical behavior of ma- 
terials under dynamic loading; Oxford 
(United Kingdom); 26-30 Sep 1994) 

See UCRL-JC—116339 

(Symposium on liquid metal processing and 
casting; Santa Fe, NM (United States); 11-14 
Sep 1994) 

See LA-UR-94-2409 

(21. international symposium on compound 
semiconductors; San Diego, CA (United 
States); 18-22 Sep 1994) 

See SAND—94-0864C 

See SAND—94-0892C 

(Europe-U.S. workshop on fracture and damage 
in quasibrittle structures: experiment, model- 
ing and computer analysis; Prague (Czech 
Republic); 21-23 Sep 1994) 

See LBL-35457 

(American Society for Quality Control Energy and 
Environmental Quality Division conference; 
Tucson, AZ (United States); 18-21 Sep 1994) 

See WSRC-MS—94-0370 

See LA-UR-94-2694 

(Annual conference of the Optical Society of 
America and exhibit; Boston, MA (United 
States); 30 Oct - 4 nov 1994) 

See UCRL-JC—117358 

(Institute of Electrical and Electronics Engineers 
international Carnahan conference on secu- 
rity technology; Albuquerque, NM (United 
States); 12-14 Oct 1994) 

See SAND—94-1350C 

See SAND-94-1344C 

See SAND-94-1663C 

(WEFTEC ‘94; Chicago, IL (United States); 18 
Oct 1994) 

See ANL/EA/CP-81525 

(1994 hypervelocity impact symposium; Santa 
Fe, NM (United States); 16-20 Oct 1994) 

See SAND-94-1333C 

See SAND-93-3901C 

(Microcontamination ‘94; San Jose, CA (United 
States); 5-6 Oct 1994) 

See SAND-94-1554C 

(SEMATECH: symposium on contamination free 
manufacturing; San Jose, CA (United 
States); 4-6 Oct 1994) 

See SAND-94-1533C 

(ICSPAT 94: signal procession applications and 
technology; Dallas, TX (United States); 18- 
21 Oct 1994) 


See LA-UR-94-2639 
See LA-UR-94-2620 
See SAND—94-8613C 


(Neutron scattering; Sendai (Japan); 11-14 Oct 
1994) 


See LA-UR-94-2318 
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Availability Dep. Number 


Distribution 
Category 
(8. COGEN-TURBO power congress and expo- 

sition: gas turbines in cogeneration and 

utility, industrial and independent power gen- 


eration; Portland, OR (United States); 25-27 
Oct 1994) 


See DOE/MC/21023—94/C0345 
(Annual meeting of the Geothermal Resources 


Council; Salt Lake City, UT (United States); 
3-5 Oct 1994) 


See LA-UR-94-1712 

See UCRL-JC—117542 

(Rapid prototyping: a paradigm to agile manu- 
facturing; Albuquerque, NM (United States); 
14-15 Oct 1994) 


See SAND-94-0179C 

(Nuclear science symposium: medical imaging 
conference; Norfolk, VA (United States); 30 
Oct - 5 nov 1994) 


See BNL-60274 

See BNL-60273 

(186. meeting of the Electrochemical Society; 
Miami, FL (United States); 9-14 Oct 1994) 

See SAND-94-1310C 

See SAND-94-1308C 

(Winter meeting of the American Nuclear Soci- 
ety; Washington, DC (United States); 13-18 
Nov 1994) 

See WSRC-MS—94-0287 

See LA-UR-94-2017 

See LA-UR-94-2016 

See LA-UR-94-1703 

See WSRC-MS—94-0315 

See LA-UR-94-2505 

See LA-UR-94-2488 

See LA-UR-94-2524 

See LA-UR-94-2521 

See LA-UR-94-2547 

See LA-UR-94-2397 

See LA-UR-94-2520 

See LA-UR-94-2523 

See LA-UR-94-2644 

See LA-UR-94-2376 

See LA-UR-94-2250 

See LA-UR-94-2516 

(International conference on auditory display; 
Santa Fe, NM (United States); 7-9 Nov 1994) 

See UCRL-JC—116626 

(Institute of Electrical and Electronics Engineers 
(IEEE) international conference on image 


processing; Austin, TX (United States); 13- 
16 Nov 1994) 


See LA-UR-94-2648 

See LA-UR-94-2649 

(1994 National Coordinating Council for Emer- 
gency Management annual conference; 
Chicago, IL (United States); 10-16 Nov 1994) 

See DOE/NV/11432—142 

(Institutional issues workshop; San Francisco, 
CA (United States); 12 Nov 1994) 

See DOE/CH/10093—283 

(Supercomputing '94 meeting; Washington, DC 
(United States); 14-18 Nov 1994) 

See SAND—94-0989C 

See SAND—-94-1228C 

See IS-M-789 

See UCRL-JC—118234 
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(33. Hanford symposium on health and the envi- 
ronment: symposium on in-situ 
remediation—scientific basis for current and 
future technologies; Richland, WA (United 
States); 7-11 Nov 1994) 

See SAND-94-0715C 

See SAND-94-0716C 

See SAND—94-0676C 

See SAND—94-0786C 

See WHC-SA-2393 

See WHC-SA-2241 

See WHC-SA-2377 

(7. international vacuum web coating conference; 
Miami, FL (United States); 10-12 Nov 1994) 

See NREL/TP-471-6092 

(International conference on polymers for micro- 
electronics; Kawasaki (Japan); 14-19 Nov 
1994) 

See SAND—94-0198C 

(Physics, safety and applications of pulse reac- 
tors; Washington, DC (United States); 13-17 
Nov 1994) 

See SAND-94-0936C 

See LA-UR-94-2213 

See SAND-94-0950C 

(American Society of Mechanical Engineers’ 
winter annual meeting; Chicago, IL (United 
States); 9-11 Nov 1994) 

See LA-UR-94-725 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See UCRL-JC—115939 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See WSRC-MS—94-016 

See WSRC-MS-—93-622 

See SAND—94-1396C 

See WSRC-MS—94-0346 

See BNL-60600 

See SAND-94-1925C 

See SAND—94-1005C 

See LA-UR-94-2443 

See SAND-94-8704C 

See SAND—-94-0985C 

See LA-UR-94-724 

(Thermal conductivity 22; Tempe, AZ (United 
States); 7-10 Nov 1994) 

See SAND-93-1716C 

(Symposium on foundations of computer sci- 
ence; Santa Fe, NM (United States); 20-22 
Nov 1994) 

See LA-UR-94-2014 

(7. international conference on surface modifica- 
tion technology; Nagaoka (Japan); 1-3 Nov 
1994) 

See SAND-93-1306C 

(Neural information processing systems; Denver, 
CO (United States); 29 Nov - 3 dec 1994) 

See LA-UR-94-1705 

(18. climate diagnostics workshop; Boulder, CO 
(United States); 1-5 Nov 1994) 

See UCRL-JC—114511 

(2. ANS workshop on the safety of Soviet- 
designed nuclear power plants in conjunction 
with the winter meeting of the American Nu- 
clear Society; Washington, DC (United 
States); 12-13 Nov 1994) 

See UCRL-JC—117486 


DE94010125 


DE94012326 
DE94012745 


See DOE/ER/40333-142 


See IC—-94/72 





94-060 
94-062 
94-064 
94-066 
94-068 
94-069 
94-070 
94-071 
94-072 
94-073 
94-074 
94-075 
94-078 
94-085 
94-094 
94-095 
94-096 
94-097 
94-101 
94-108 
94-112 
94-113 
DOE- 
0252 


94016248 
DOE-EE- 
0019 


DOE-STD- 
1075-94 
3009-94 

DOE/AL- 


62350-24F-Attach.3- 


App.A 


Abstract 
Number 


19:29198 


19:30055 


19:29534 


19:30057 


19:29552 


19:31565 


19:30839 


19:31720 
19:31721 


19:31722 
19:31723 


19:31495 
19:31438 
19:31420 
19:31421 
19:31422 
19:30758 
19:30759 
19:31439 
19:31528 
19:31496 
19:31482 
19:31440 
19:30676 
19:31497 
19:31441 
19:31271 
19:31498 
19:31442 
19:31443 
19:31444 
19:31483 
19:30743 
19:31499 
19:31529 
19:31500 
19:31501 
19:31502 
19:31272 
19:31503 
19:31445 


19:29291 


19:31992 


19:30136 


19:31928 


19:29441 


19:29407 


Source of 
Availability 


See RFP-4881 


OSTI; NTIS; Available from Central Research 
Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan 


OSTI; NTIS; Available from Central Research 
Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS; Available from Central Research 
Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS; Available from Central Research 
Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan 


OSTI; NTIS (US Sales Only); INIS 
See UCRL-JC—117258 


OST!; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI (Free of Charge) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


Order 
Number 


DE94796584 


DE94796586 


DE94796585 


DE94796587 


DE94634423 


DE94636986 
DE94636976 


DE94636999 
DE94636977 


DE94794130 
DE94789690 
DE94789686 
DE94794111 
DE94789718 
DE94794100 
DE94794129 
DE94794125 
DE94794132 
DE94794131 
DE94794113 
DE94794135 
DE94794110 
DE94794106 
DE94794134 
DE94794133 
DE94794109 
DE94794108 
DE94794103 
DE94794104 
DE94794105 
DE94794102 
DE94797776 
DE94797777 
DE94797763 
DE94797756 
DE94797758 
DE94797656 
DE94797655 
DE94797657 


DE94018688 
DE94016248 
7194012662 

DE94018438 
DE94016340 


DE94018531 


DOE/AL- 


Distribution 
Category 


MF- 
2000 
MF-900 


MF- 
1330 


MF-500 
MF-507 


MF- 
2000 
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DOE/AL/45807— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


DOE/AL/45807— 
T13 19:29553 OSTI; NTIS; GPO Dep. ; DE94014780 MF- 


1290 
T14 19:29554 OSTI; NTIS; GPO Dep. : DE94014778 MF- 


1290 
T15 19:29555 OSTI; NTIS; GPO Dep. : DE94014768 MF- 


1290 
DOE/AL/57510- 


T2 19:29556 OSTI; NTIS; GPO Dep. : DE94012169 MF-276 
DOE/AL/62350- 


128 19:29408 OSTI; NTIS; INIS; GPO Dep. : DE94018482 MF- 


2000 
133 19:29409 OSTI; NTIS; INIS; GPO Dep. : DE94018480 MF- 


2000 
136 19:29410 OSTI; NTIS; INIS; GPO Dep. : DE94018479 MF- 


19:29411 CSTI; NTIS; INIS; GPO Dep. 2 DE94018481 
144 19:29412 OSTI; NTIS; INIS; GPO Dep. : DE94018477 
148 19:29413 OSTI; NTIS; INIS; GPO Dep. ; DE94018478 
19F-Rev.3 19:29405 OSTI; NTIS; INIS; GPO Dep. : DE94018483 
24F-Attach.3-4 19:29406 OSTI; NTIS; INIS; GPO Dep. : DE94018530 
24F-Attach.3-App.B 19:29430 OSTI; NTIS; INIS; GPO Dep. : DE94018532 


DOE/BC/14434— 


11 19:29105 OSTI; NTIS; GPO Dep. ; DE94018779 
DOE/BC/14852- 
8 


19:29124 OSTI; NTIS; GPO Dep. : DE94018821 
DOE/BC/14861-— 


< 19:29125 OSTI; NTIS; GPO Dep. : DE94018806 
DOE/BC/14862- 


5 19:29126 OSTI; NTIS; GPO Dep. .99: DE94018823 
DOE/BC/14875— 


19:29127 OSTI; NTIS; GPO Dep. .99: DE94018812 


4 
DOE/BC/14880- 
7 


19:29128 OSTI; NTIS; GPO Dep. .99: DE94018825 
8 19:29129 OSTI; NTIS; GPO Dep. .99: DE94018824 
DOE/BC/14881-— 
5 19:29130 OSTI; NTIS; GPO Dep. .99: DE94000142 
8 19:29131 OSTI; NTIS; GPO Dep. .99: DE94018810 
DOE/BC/14882- 
5 19:29132 OSTI; NTIS; GPO Dep. .99: DE94000141 
8 19:30474 OSTI; NTIS; GPO Dep. .99: DE94018822 
DOE/BC/14883— 


5 19:29133 OSTI; NTIS; GPO Dep. .99: DE94000143 
DOE/BC/14884— 

> 19:29134 OSTI; NTIS; GPO Dep. .99: DE94000144 

8 19:29135 OSTI; NTIS; GPO Dep. .99: DE94018781 
DOE/BC/14885— 


5 19:29136 OSTI; NTIS; GPO Dep. .99: DE94000140 
DOE/BC/14892- 


3 19:29137  OSTI; NTIS; GPO Dep. .99: DE94018809 
DOE/BC/14893- 
3 


19:29106 OSTI; NTIS; GPO Dep. ; DE94018802 
DOE/BC/14960— 


> 19:29138 OSTI; NTIS; GPO Dep. : DE94018775 
DOE/BC/14963- 


3 19:29139 OSTI; NTIS; GPO Dep. 2 DE94018820 
DOE/BC/14983- 


1 19:29140 OSTI; NTIS; GPO Dep. ; DE94018835 
DOE/BP- 


2374 19:30046 See DOE/EIS—0145-ROD 
2423 19:30105 See DOE/EIS—0171-FINAL 


2430 19:29594 See DOE/EIS—0201 
DOE/BP/00467— 


2 19:31004 OSTI; NTIS; GPO Dep. .99: DE94015996 
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Report 
Number 


DOE/BP/03362- 
T1 
DOE/BP/60559— 


2 
DOE/BP/99654— 
13 
DOE/CE/15558— 
T2 


DOE/CE/23810— 
38D 


42 


DOE/CE/40740— 
7 


DOE/CE/40993— 
71 


DOE/CH/10093— 
279 
283 


295 
297 


312 
313 
DOE/EA-— 

0935 

0959 
DOE/EE- 

0030 


DOE/EH- 
0396P 
0404 
0404-Summ. 
DOE/EIA- 
0035(73-92) 
0109(94/08) 
0130(94/08) 
0226(94/08) 
0246(92) 
0380(94/08) 
0380(94/09) 
0478(93) 
0560(94) 
0569(94/3Q) 
0583 
DOE/EIS— 
0145-ROD 
0171-FINAL 
0201 
0212 
DOE/EM— 
0109P-Rev.1 


0177-Vol.1 
0178 


0181 
0191P 
0192T 


0194 


Abstract 
Number 
19:30217 
19:29537 
19:29538 


19:30155 


19:30134 


19:30135 


19:30166 


19:30376 


19:29590 
19:30048 


19:30127 


19:29505 


19:29591 
19:29592 


19:30059 
19:30911 


19:30247 


19:31920 
19:29292 
19:29293 


19:30109 
19:29159 
19:29176 
19:30104 
19:30137 
19:29160 
19:29107 
19:291 86 
19:29177 
19:29108 
19:30058 


19:30046 
19:30105 
19:29594 
19:29294 
19:29431 


19:29295 
19:31921 


19:31922 
19:29296 
19:30167 


19:30168 


Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


eee ee ek ek tk ok ot ot =~ ah ot 


a ok ot ok 


mm m mmmm nom mM Mmm mMmmm mmm 
_ 


+ 


8 88 88 8 8 88 


$8 8 8888 B8BBB8esse8 B88 


Order 
Number 
DE94013095 
DE94015992 
DE94016001 


DE94013379 


DE94013666 


DE94018414 


DE94014503 


DE94018569 


DE94000285 
DE94000296 


DE94006860 
DE94006863 


DE94006883 
DE94006884 


DE94017166 
DE94017165 


DE94017932 


DE94018607 
DE94018400 
DE94018401 


DE94017310 
DE94017747 
DE94017955 
DE94017974 
DE94012131 
DE94017311 
DE94018678 
DE9401 8625 
DE94017190 
DE94018717 
DE94017471 


DE94017204 
DE94017167 
DE94017191 
DE94017313 
DE94017314 


DE94016636 
DE94017502 


DE94017503 
DE94018398 
DE94018616 


DE94018931 


DOE/EM- 


Distribution 
Category 


MF-920 
MF-S00 
MF-902 


MF- 
1500 


MF- 
1600 
MF- 
1425 


PC- 
1400 


MF- 
1425 


PC-261 
MF- 
1400 
MF- 
1600 
MF- 
1503 
PC-261 
PC-261 


MF-630 
MF-630 


MF- 
1402 


MF-607 
MF-630 
MF-630 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


MF-630 
MF-630 
MF-630 
MF-630 


MF- 
2010 
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DOE/EM- 


Report 
Number 


D171P 
DOE/ER- 
0619P 
DOE/ER/10629— 
T4 
DOE/ER/12103— 
1 
DOE/ER/13543— 
6 
DOE/ER/13778— 
62 
DOE/ER/13823— 
T3 
DOE/ER/13904— 
T2 
is 
DOE/ER/13934— 
6 
DOE/ER/13950— 
T3 
DOE/ER/13955— 
16 
DOE/ER/14039— 
3 
DOE/ER/14052- 
2 
DOE/ER/14135— 
3 
DOE/ER/14143— 
3 
DOE/ER/14218- 
T1 
DOE/ER/14320- 


2 
DOE/ER/14421- 

1 
DOE/ER/40333— 

142 
DOE/ER/40561- 

127 

146 

148 

149 

150 

151 

153 

154 
DOE/ER/40694— 

3 
DOE/ER/40748— 

2 
DOE/ER/40795— 


{ 
DOE/ER/40809— 
T1 
DOE/ER/45114— 
7 
DOE/ER/45194— 


2 
DOE/ER/45238— 
7 


DOE/ER/45310— 
27 

DOE/ER/45357- 
. 

DOE/ER/45367-— 
6 

DOE/ER/45461-— 
T1 

DOE/ER/51112- 
T1 
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Abstract 
Number 


19:29432 
19:31005 
19:31504 
19:30825 
19:31026 
19:31670 
19:30826 


19:31029 
19:31030 


19:30510 
19:30475 
19:31672 
19:30493 
19:30711 

19:29866 
19:30476 
19:29109 
19:30418 
19:30477 
19:31676 
19:31566 
19:31530 
19:31505 
19:31531 

19:31423 
19:31556 
19:31532 
19:31533 
19:31542 
19:30655 
19:30760 
19:31543 
19:30478 
19:30387 
19:31680 
19:30248 
19:30314 
19:30249 
19:30250 


19:31724 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


mm m 
8 8 8 


mmmMmMmMmmm om 
88888888 


mem 
8 8 


Order 
Number 


DE94016043 
DE94018006 
DE94004874 
DE94017918 
DE94017156 
DE94017355 
DE94017738 


DE94017914 
DE94018219 


DE94018595 
DE94018101 
DE94017593 
DE94018417 
DE94016493 
DE94018884 
DE94016491 
DE94016952 
DE94018580 
DE94017605 
DE94017056 
DE94007276 
DE94017574 
DE94017575 
DE94017576 
DE94017577 
DE94017578 
DE94017579 
DE94017580 
DE94016425 
DE94017359 
DE94017743 
DE94017604 
DE94017741 
DE94018216 
DE94017594 
DE94017951 
DE94015652 
DE94017047 
DE94016954 


DE94017786 


Distribution 
Category 
MF-902 
MF-402 
MF-414 
MF-406 
MF-408 
MF-411 


MF-406 


MF-408 
MF-408 


MF-401 
MF-401 
MF-410 
MF-401 
MF-414 
MF-406 
MF-401 
MF-403 
MF-406 
MF-401 
MF-414 
MF-413 
MF-413 
MF-414 
MF-413 
MF-413 
MF-413 
MF-414 
MF-413 
MF-413 
MF-414 
MF-406 
MF-413 
MF-404 
MF-401 
MF-411 
MF-404 
MF-404 
MF-404 
MF-404 


MF-420 





DOE/MC/11076— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


DOE/ER/52122-— 

10 19:30597 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94017046 MF-421 
DOE/ER/53295— 

ha 19:31725 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94018254 MF-420 
DOE/ER/54110- 

3 19:31709 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94018416 MF-423 
DOE/ER/54178— 

4 19:31864 OSTI; NTIS; GPO Dep. E 1.99: DE94018646 MF-427 
DOE/ER/54221-— 

1 19:31865 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94017606 MF-422 
DOE/ER/54222- 

1 19:31866 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94018657 MF-422 
DOE/ER/60233— 

T5 19:31036 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94018578 MF-408 
DOE/ER/60866— 

4 19:31031 OSTI; NTIS; GPO Dep. E 1.99: DE94017917 MF-408 
DOE/ER/61010— 

T26 19:30857 OSTI; NTIS; GPO Dep. E 1.99: DE94018253 MF-402 
DOE/ER/61039-— 

2 19:31065 OSTI; NTIS; GPO Dep. E 1. 
DOE/ER/61227-— 

T2 19:31037  OSTI; NTIS; GPO Dep. Et: 
DOE/ER/61666— 

1 19:30858 OSTI; NTIS; GPO Dep. E 1 
DOE/ER/75760— 

T1 19:31918 | OSTI; NTIS; GPO Dep. E 1 
DOE/ER/79115— 

T1 19:30511 OSTI; NTIS; GPO Dep. E 1 

T2 19:30827  OSTI; NTIS; GPO Dep. E 1 
DOE/ET/10815— 

227 19:29595 OSTI; NTIS; GPO Dep. 
DOE/ET/53088— 

666 19:31737 OSTI; NTIS; INIS; GPO Dep. 

T5 19:31738 | OSTI; NTIS; INIS; GPO Dep. 

Té 19:31739 OSTI; NTIS; INIS; GPO Dep. 
DOE/EW/50625— 

T17 19:29433 OSTI; NTIS; GPO Dep. 


© 
© 


DE94017357 MF-408 
DE94017354 MF-408 
DE94017067 MF-402 
DE94018413 MF-400 


DE94017352 MF-406 
DE94017353 MF-406 


DE94017691 MF-112 
DE94016860 MF-420 


DE94017330 MF-420 
DE94017329 MF-420 


99: 
.99: 
.99: 
99: 
99: 
.99: 
.99: 
99: 
99: 
99: 


DE94017280 MF- 


2000 
DOE/FE- 


0295P 19:29084 OSTI; NTIS; GPO Dep. .99: DE94017563 PC-101 
0315P 19:28974 OSTI; NTIS; GPO Dep. .99: DE94017777 MF-101 
0316P 19:29085 OSTI; NTIS; GPO Dep. .99: DE94017288 PC-101 
94016774 19:30100 OSTI; NTIS; GPO Dep. 99: DE94016774 MF-103; 
MF-109; 
MF-110; 
MF-112; 


DOE/FTR- 
94005807 19:30138  OSTI; NTIS (US Sales Only); GPO Dep. 
94006516 19:30828  OSTI; NTIS (US Sales Only); GPO Dep. 


( DE94005807 MF-350 
( 
94007262 19:30115  OSTI; NTIS (US Sales Only); GPO Dep. 
( 
( 


DE94006516 MF-706 
DE94007262 MF-270 
DE94008320 MF-270 
DE94009395 MF-414 


94008320 19:29557 OSTI; NTIS (US Sales Only); GPO Dep. 
94009395 19:31506  OSTI; NTIS (US Sales Only); GPO Dep. 
DOE/HR- 
0090 19:31923 OSTI; NTIS; GPO Dep. 
0099 19:31924 OSTI; NTIS; GPO Dep. 
DOEND/12781- 
T1 19:30804 OSTI; NTIS; GPO Dep. 


888% 


DE94016766 MF-900 
DE94016765 MF-900 


—_— 


m mm mmmmm 
8 88 


_ 


DE94017037 MF- 


1400 
DOE/ID/13040— 


Vee 19:29573 OSTI; NTIS; GPO Dep. 
DOE/NG- 

0352 19:31925 | OSTI (Free of Charge) 7194017481 PC-960 

0353 19:31926  OSTI (Free of Charge) T194017500 PC-960 

0354 19:29462 OSTI (Free of Charge) T194017499 PC-960 
DOE/LLW- 

108 19:29414 OSTI; NTIS; INIS; GPO Dep. .99: DE94017278 MF-512 
DOE/MC/11076- 

3829 19:29171 OSTI; NTIS; GPO Dep. .99: DE94012263 PC-105 

3830 19:29180 OSTI; NTIS; GPO Dep. .99: DE94012264 PC-122 


m 
8 


DE94011546 MF-257 
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DOE/MC/21023— 


Report 
Number 


DOE/MC/21023— 
3802 
94/C0345 

DOE/MC/22118— 
3854 

DOE/MC/23166— 
3826 

DOE/MC/26268— 
3748 

DOE/MC/27115— 
3831 

DOE/MC/27286— 
3851 

DOE/MC/27363— 
3794 

DOE/MC/27403— 
3754 

DOE/MC/28130— 
3759 

DOE/MC/28162- 
3857 

DOE/MC/29105— 
3719 

DOE/MC/29228— 
3837 


DOE/MC/29467- 
3779 


DOE/MC/30127— 
3859 
DOE/MC/30246— 
3841 
DOE/MC/30247- 
3846 
DOE/METC/C— 
94/7133 
94/7135 
94/7137 
94/7138 
94/7139 


DOE/MT/92004— 

Zz 

9 

10 
DOE/MT/92005— 

9 
DOE/MT/92009— 

8 
DOE/MT/92010—- 

5 

7 
DOE/MT/92017— 

1 
DOE/MT/92019— 

2 

3 
DOE/MT/93006— 


2 
DOE/MT/93007— 

2 
DOE/MT/93010— 


2 
DOE/NV- 
376 
DOE/NV/10874— 
T2 
DOE/NV/11432- 
129 


Abstract 
Number 


19:29597 
19:29596 
19:29055 
19:29086 
19:29181 
19:29523 
19:29182 
19:29010 
19:29624 
19:29172 
19:29056 
19:30945 


19:29524 


19:29434 


19:29150 
19:30094 
19:29598 
19:29173 
19:29011 
19:29087 


19:31217 
19:29012 


19:29164 
19:29165 
19:29166 
19:29161 
19:29162 


19:29163 
19:29057 


19:29058 


19:30583 
19:30584 


19:29088 
19:29151 
19:29525 
19:29317 
19:29435 


19:30946 
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Source of 
Availability 


OST]; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI; 
OSTI; 


OSTI; 


OSTI 


OSTI; 
OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OST]; 
OSTI 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


; NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


; NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


; NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
; NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


E 1.99: 


—_~ — ot 


8 8 8 88% 


mm mmmMm Mm mmm 
_ > 


mm 
8 8 


—s 
© 
© 


8 8 


Order 
Number 


DE94012251 
DE94015290 
DE94017581 
DE94012260 
DE94004123 
DE94017890 
DE94012282 
DE94016720 
DE94004128 
DE94004129 
DE94017589 
DE94004107 


DE94012270 


DE94018526 


DE94017583 
DE94012273 
DE94012278 
DE94016855 
DE94016464 
DE94016856 


DE94016800 
DE94016857 


DE94018761 
DE94018760 
DE94018759 
DE94018795 
DE94018777 


DE94018827 
DE94018826 


DE94018801 


DE94018757 
DE94018756 


DE94018798 
DE94018782 
DE94018784 
DE94017512 
DE94017189 


DE94017062 


Distribution 
Category 


PC-103 
MF-103 
MF-107 
PC-111 
PC-123 
MF-132 
MF-103 
MF-109 
PC-103 
PC-132 
MF-107 
PC-902 


MF-113; 
MF-106 


MF- 
2000 


MF-125 
MF-111 
MF-111 
MF-132 
MF-109 
MF-103 
MF-101 
MF-104; 
MF-109; 
MF-114 
MF-122 
MF-122 
MF-122 
MF-122 
MF-122 


MF-122 
MF-122 


MF-105 


MF-122 
MF-122 


MF-103 
MF-122 
MF-113 
MF-700 
MF-814 


MF-721 





Report 
Number 


142 
DOE/OR- 
01-1276-D1 
DOE/OR/21941- 
se 


T2 


T3 


DOE/OR/22088— 
1 


2 
3 
4 
5 


DOE/OR/22160- 
te 

DOE/OSTI- 
11680 


11681 
11682 
11683 
11684 


DOE/PA- 


DOE/PC/79881- 

T2 

T3 
DOE/PC/88810- 

7 

8 

9 

10 

11 
DOE/PC/88854— 

T20 
DOE/PC/88881- 

T22 
DOE/PC/89659— 

T16 
DOE/PC/89660— 

T1 

T4 
DOE/PC/89785—- 

17 

18 
DOE/PC/89786— 


Abstract 
Number 


19:31218 
19:29318 
19:30253 
19:30254 


19:30255 


19:29582 
19:29583 
19:29584 
19:29585 


19:29586 


19:30947 
19:29436 
19:30948 
19:29437 
19:30949 


19:29319 


19:31927 
19:29625 


19:28975 
19:28976 


19:29152 
19:29153 
19:29154 
19:29155 
19:29156 
19:29013 
19:28977 
19:29089 


19:29059 
19:29060 


19:29041 
19:29042 


19:29526 
19:29014 


19:29090 
19:29091 


19:29043 


19:29046 
19:29047 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI (Free of Charge); INIS 
OSTI (Free of Charge); INIS 
OSTI (Free of Charge); INIS 
OSTI (Free of Charge); INIS 


OSTI (Free of Charge); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep, 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mm 
8 8 


mmmim im mm 
a ee ee —_ > 


_ 


_ 


eg 8 88 8 8 88 88 8 8 8 


mm m mm m m mm mm m m m 
—_ —_- > — ed -_~ —_- —_ 


—~ 


88888 88 


Order 
Number 


DE94017157 
DE94017161 
DE94017331 
DE94017332 


DE94017351 


DE94017943 
DE94017945 
DE94017944 
DE94017946 


DE94017947 


DE94017164 
T1I94009721 
TI94009722 
T194009723 
7194009724 


T194009725 


DE94018785 
DE94017372 


DE94017925 
DE94017926 


DE94017927 
DE94017928 
DE94017929 
DE94017930 
DE94017931 
DE94017127 
DE94017555 
DE94013052 


DE9401 7387 
DE94017384 


DE94017378 
DE94017377 


DE94017391 
DE94008328 


DE94017788 
DE94017787 


DE94018851 


DE94017923 
DE94017924 


DOE/PC/90303— 


Distribution 
Category 
MF-700 
MF-902 


MF- 
1425 
MF- 
1425 
MF- 
1425 


MF- 
1240 
MF- 
1240 
MF- 
1240 
MF- 
1240 
MF- 
1240 


MF-902 


MF- 
2020 
MF- 
2020 
MF- 
2000 
MF- 
2020 
MF- 
2020 


MF-900 
MF-105 


MF-102 
MF-102 


MF-108 
MF-108 
MF-108 
MF-108 
MF-108 
MF-105 
MF-102 
PC-105 


MF-105 
MF-105 


MF-113 
MF-113 


MF-108 
MF-109 


MF-104 
MF-104 


MF-113 


MF-102 
MF-102 
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DOE/PC/90303— 


Report 
Number 


Té 
7 
DOE/PC/90313- 
T10 
DOE/PC/90550-— 
T13 
DOE/PC/91027— 
T1 
DOE/PC/91029- 


DOE/PC/91042- 
9 
10 
DOE/PC/91051—- 
T7 


DOE/PC/91054— 
T11 
DOE/PC/91057- 
T8 
DOE/PC/91161- 
T8 
DOE/PC/91280— 
T10 
DOE/PC/91290- 
T11 
DOE/PC/91291- 
T12 
DOE/PC/91295— 
T11 
DOE/PC/91299- 
15 
DOE/PC/91301— 
1 
DOE/PC/91302- 
11 
DOE/PC/91311- 
T11 
DOE/PC/91336— 
T3 
T4 
T5 
DOE/PC/92104— 


DOE/PC/92114— 
T3 
DOE/PC/$2117- 
T8 
DOE/PC/92121- 
Té6 
7 
DOE/PC/92149— 
Té 
DOE/PC/92151- 
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Abstract 
Number 


19:29044 
19:29045 


19:29015 
19:29626 
19:29016 
19:29017 


19:29018 
19:29019 


19:29020 
19:29021 
19:29022 
19:29092 
19:28978 
19:29048 
19:29023 
19:29061 
19:29049 
19:29527 
19:29062 
19:29050 
19:29063 
19:29064 
19:29065 
19:29528 
19:30479 
19:29529 
19:29530 
19:29531 
19:29532 


19:29024 
19:29025 


19:29026 
19:29098 
19:29599 
19:29094 
19:29095 
19:29066 
19:28979 


19:28980 
19:29027 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE94017919 
DE94017920 


DE94017120 
DE94017370 
DE94017559 
DE94017128 


DE94017374 
DE94017537 


DE94018852 
DE94018854 
DE94017362 
DE94017122 
DE94017113 
DE94018855 
DE94017552 
DE94018846 
DE94017380 
DE94017376 
DE94017375 
DE94017388 
DE94017789 
DE94017790 
DE94017791 
DE94017382 
DE94017363 
DE94017131 
DE94017364 
DE94017371 
DE94017381 


DE94017132 
DE94017553 


DE94017133 
DE94008318 
DE94017130 
DE94017129 
DE94017365 
DE94018882 
DE94018881 


DE94018880 
DE94018879 


Distribution 
Category 


MF-101 
MF-101 


MF-108 
MF-105 
MF-108 
MF-108 


MF-108 
MF-108 


MF-108 
MF-108 
MF-108 
MF-104 
PC-102 
MF-102 
MF-108 
MF-107 
MF-102 
MF-102 
MF-113 
MF-113 
MF-103 
MF-103 
MF-103 
MF-125 
MF-108 
MF-132 
MF-113 
MF-132 
MF-108 


MF-108 
MF-108 


MF-104 
PC-105 
MF-104 
MF-113 
MF-105 
MF-105 
MF-105 


MF-105 
MF-105 





Report 
Number 


T158 
T159 
T160 
T161 
T162 
T163 
T164 
DOE/PC/92526— 
VW 


DOE/PC/92533— 
7 
DOE/PC/92536— 
cr 
DOE/PC/92546— 
T7 
DOE/PC/93157- 
1 
DOE/PC/93205— 
T3 
DOE/PC/93210— 
2 
DOE/PC/93219— 
T2 
DOE/PC/93220— 
T3 
DOE/PC/93221— 
T3 
DOE/PC/93224— 
T3 
DOE/PC/93251— 
T2-Vol.2 
DOE/PC/93256— 
T1 
DOE/R2/15556— 
T1 


DOE/RL- 
89-03-R2-Add.1-V1 
89-03-R2-Add.1-V2 
89-03-R2-Add.1-V3 
89-03-Rev.2A 


91-19 
93-77 
94-05 


94-23 
94-36-1 


94-39 
94-43 


94-81 
94-89 
94-96 


DOE/RL/10930— 
T3 
DOE/RW- 
0446 
DOE/RW/00134— 
T10 
DOE/SF/16306— 
41 


DOE/SF/19167- 
TS 


Abstract 
Number 


19:29028 
19:29067 
19:29068 
19:29051 
19:30480 
19:29096 
19:29029 
19:29052 
19:29097 
19:29069 
19:28981 
19:28982 
19:29030 
19:29098 
19:30126 
19:29031 
19:29099 
19:29032 
19:29627 
19:29070 
19:30315 
19:29320 
19:29321 
19:29322 
19:29323 
19:29438 
19:29439 
19:29482 


19:29324 
19:29415 


19:29440 
19:29325 


19:30060 
19:29416 


19:29326 


19:30316 
19:29328 
19:29327 


19:29561 


19:29102 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


OSTI (Free of Charge); INIS 


OSTI; 


OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


mommmmmmm o® 


m m 
- = 
8 8 


8 8888888 


Order 
Number 


DE94018878 
DE94018877 
DE94018876 
DE94018875 
DE94018874 
DE94018873 
DE94018872 
DE94018850 
DE94018838 
DE94018848 
DE94017366 
DE94017181 
DE94017126 
DE94018839 
DE94017390 
DE94017367 
DES94017369 
DE94017551 
DE94017942 
DE94017595 
DE94016773 
DE94017319 
DE94017320 
DE94017321 
DE94017152 
DE94017324 
DE94017322 
DE94018163 


DE94015758 
DE94018690 


DE94016861 
DE94017333 


DE94018167 
DE94016796 


DE94018685 


DE94016327 
T194018603 
DE94015897 


DE94013381 


DE94017913 


DOE/SF/19167— 


Distribution 
Category 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-102 
MF-113 
MF-102 
MF-102 
MF-102 
MF-108 
MF-113 
MF-110 
MF-105 
MF-103 
MF-108 
MF-105 
MF-105 


MF- 
1406 


MF-630 
MF-630 
MF-630 
MF- 
2000 


MF-702: 
MF-703 
MF-902 
MF- 
2020 
MF- 
2000 
MF- 
2010 
MF- 
2000 


MF-504 
MF-800 
MF-814 


MF- 
1302 


MF-101 
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DOE/SF/20218— 


Report 
Number 


DOE/SF/20218- 
T1 
DOE/SR/15199— 
19 
DOE/SR/18048— 
2 
DPUR- 
64. 
DPW- 
55-407 
56-125 
56-130 
56-321 
56-376 
DSF-T- 
1/94 
2/94 
5/94 
7/94. 
DTH-AEF-NT— 
9 
10 
4(rev.2) 
DTH-LV- 
94-07 
ECN-RX-— 
93-121 
94-007 
94-019 
EGG- 
11265-1050 


11265-2051 

2736 

2742-Vol.2 
EGG-WTD- 

10942 
ES/ESH- 

20 


ESH-EMS— 


000134IBMPCO0O 
000165IBMPC05 
000243SUN0000 
000677IBMPCO00 
000687D0VAX00 
000725H600000 
000726U1 10000 
000727D078000 
000728C660000 
000733C660000 
0007331037000 
0007351037000 
ETDE/DE-mf- 

94798034 
94798046 
94798317 
94798318 
94798422 
94798483 
94798484 
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Abstract 
Number 


19:29463 
19:30950 
19:31919 
19:31468 


19:29190 
19:29950 
19:29951 
19:29889 
19:29952 


19:31485 
19:31274 
19:31486 
19:31455 


19:29650 
19:30233 
19:29775 


19:29562 


19:29898 
19:29464 
19:31567 


19:29924 


19:31686 
19:30987 
19:29875 


19:29442 


19:29417 


19:29418 


19:31473 
19:31476 
19:31446 
19:31447 
19:31471 
19:31484 
19:31472 


19:31945 
19:31946 
19:31947 
19:31948 
19:31949 
19:31950 
19:31951 
19:31952 
19:31953 
19:31954 
19:31955 
19:31956 


19:30106 
19:30555 
19:31929 
19:29033 
19:29558 
19:29541 
19:29100 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See UWThPh-1993-23 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See IC—94/18 
See IC—94/38 
See IC—94/65 
See |IC—94/76 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-6201 
See NUREG/CR-0137-Vol.2 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See UWThPh-1994-10 

See UWThPh-1994-21 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See UWThPh-1994-8 

OSTI; NTIS (US Sales Only) 
See UWThPh—-1994-9 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


GPO 
Dep. 


E 1.99: 


E 1.99: 


Order 
Number 


DE94015772 


DE94017159 


DE94017356 


DE94016978 
DE94016653 
DE94016651 
DE94017911 
DE94017645 


DE94636562 
DE94636728 
DE94636595 


DE94790671 
DE94794157 
DE94789629 
DE94794158 
DE94016801 


DE94016804 


DE94010713 


DE94018334 


DE94017538 


DE94636766 
DE94636767 


DE94636789 


DE94798034 
DE94798046 
DE94798317 
DE94798318 
DE94798422 
DE94798483 
DE94798484 


Distribution 
Category 
MF-510 
MF-703 


MF-700 





Report 
Number 


94798485 
94798527 
94798528 
94798538 
ETDE/JP-mf- 
94791335 


94791336 


94791337 


94791341 


94791342 


94791345 


94796295 


94796308 


94796528 


94796529 


94796550 


94796553 


94796583 


94796597 


EUR- 
14927 

FEMP- 
2320 
2323 


2326 
2342 


2348 
FNAL-TM— 
1890 
1897 
1898 
FNAL/C— 
94/128-E 
94/136-E 


Abstract 
Number 


19:30190 
19:30512 
19:31216 
19:30859 


19:29082 


19:29103 


19:29104 


19:29578 


19:30101 


19:30221 


19:30222 


19:29040 


19:30388 


19:30389 


19:29579 


19:29112 


19:30110 


19:31106 


19:29443 
19:29329 


19:29444 
19:29420 


19:29421 
19:30656 
19:30678 
19:31649 


19:31507 
19:31508 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan 

OST}; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from Society of Automo- 
tive Engineers of Japan, Inc., 10-2, 
Gobancho, Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS; Available from Society of Automo- 
tive Engineers of Japan, Inc., 10-2, 
Gobancho, Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS; Available from National Institute for 
Resources and Environment, 16-3, Ono- 
gawa, Tsukuba-shi, Ibaraki, Japan 

OSTI; NTIS; Available from Osaka National Re- 
search Institute, 8-31, Midorigaoka 1-chome, 
Ikeda-shi, Osaka, Japan 

OSTI; NTIS; Available from Shikoku National In- 
dustrial Research Institute, 2-3-3, 
Hananomiya, Takamatsu, Kagawa, Japan 

OSTI; NTIS; Available from Geological Survey 
of Japan, 1-1-3, Higashi, Tsukuba-shi, 
Ibaraki, Japan 

OSTI; NTIS; Available from Japan National Oil 
Corp., 2-2, Uchisaiwaicho 2-chome, 
Chiyoda-ku, Tokyo, Japan 

OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


_ —_- ot —_- ob 


$8 888 8 88 88 


mm mmm m mm mm 
-~ | At 


—_ 


Order 
Number 


DE94798485 
DE94798527 
DE94798528 
DE94798538 


DE94791335 


DE94791336 


DE94791337 


DE94791341 


DE94791342 


DE94791345 


DE94796295 


DE94796308 


DE94796528 


DE94796529 


DE94796550 


DE94796553 


DE94796583 


DE94796597 


T1I94633834 


DE94015808 
DE94016579 


DE94016582 
DE94018423 


DE94018424 
DE94016525 
DE94017171 
DE94017276 


DE94015849 
DE94017184 
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FNAL/C— 


Distribution 
Category 


MF-414 
MF-414 


MF-414 
MF-414 
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FNAL/C— 


Order Distribution 
Number Category 


Report Abstract Source of 
Number Number Availability 


oo 
a 
Be 


94/169-E 19:31509 OSTI; NTIS; INIS; GPO Dep. 
94/178-E 19:31510 | OSTI; NTIS; INIS; GPO Dep. 
94/184-E 19:31511 OSTI; NTIS; INIS; GPO Dep. 
94/186-E 19:31512 | OSTI; NTIS; INIS; GPO Dep. 
94/187-E 19:31513  OSTI; NTIS; INIS; GPO Dep. 
94/193 19:31514 | OSTI; NTIS; INIS; GPO Dep. 
94/203 19:30677  OSTI; NTIS; INIS; GPO Dep. 
94/214 19:31448 OSTI; NTIS; INIS; GPO Dep. 
FRCEA-TH- 
419 19:30390 OSTI; NTIS (US Sales Only) DE94791515 
FRNC-TH- 
3737 19:30317 OSTI; NTIS (US Sales Only) DE94791517 
FVU-FU- 
93-14 19:30139 OSTI; NTIS DE94790812 
93-16 19:30140 OSTI; NTIS DE94790813 
93-17 19:30141 OSTI; NTIS DE94790814 
93-18 19:30142 OSTI; NTIS DE94790823 
FZR- 
39(prepr.) 19:31557 OSTI; NTIS (US Saies Only); INIS DE94794112 
40(prepr.) 19:31544 OSTI; NTIS (US Sales Only); INIS DE94794107 
41(prepr.) 19:31568 OSTI; NTIS (US Sales Only); INIS DE94794101 
GA-A- 
21368 19:31740 OSTI; NTIS; INIS; GPO Dep. 
21522 19:31741 OSTI; NTIS; INIS; GPO Dep. 
21592 19:29776 OSTI; NTIS; INIS; GPO Dep. 
21596 19:29777 OSTI; NTIS; GPO Dep. 
21693 19:31742 | OSTI; NTIS; INIS; GPO Dep. 
21694 19:31743 OSTI; NTIS; INIS; GPO Dep. 
21695 19:31744  OSTI; NTIS; INIS; GPO Dep. 
21702 19:31867 OSTI; NTIS; INIS; GPO Dep. 
21703 19:31745 OSTI; NTIS; INIS; GPO Dep. 
21704 19:31746 OSTI; NTIS; INIS; GPO Dep. 
21706 19:31868 OSTI; NTIS; INIS; GPO Dep. 
21714 19:31869 OSTI; NTIS; INIS; GPO Dep. 
21715 19:31747 OSTI; NTIS; INIS; GPO Dep. 
21718 19:31748 | OSTI; NTIS; INIS; GPO Dep. 
21736 19:31870 OSTI; NTIS; INIS; GPO Dep. 
21742 19:31749 OSTI; NTIS; INIS; GPO Dep. 
21743 19:31871 OSTI; NTIS; INIS; GPO Dep. 
21750 19:31750 OSTI; NTIS; INIS; GPO Dep. 
21756 19:31751 OSTI; NTIS; INIS; GPO Dep. 
21759 19:31752 OSTI; NTIS; INIS; GPO Dep. 
21761 19:31872 OSTI; NTIS; INIS; GPO Dep. 
21762 19:31753  OSTI; NTIS; INIS; GPO Dep. 
GEH- 
26647 19:29540 OSTI; NTIS; GPO Dep. 
GKSS— 
93/E/104 19:30966 OSTI; NTIS (US Sales Only); INIS DE94794121 
93/E/105 19:30866 OSTI; NTIS (US Sales Only) DE94794120 
) 
) 


DE94015380 MF-414 
DE94017982 MF-414 
DE94015541 MF-414 
DE94015540 MF-414 
DE94015538 MF-414 
DE94015544 MF-414 
DE94017172 MF-414 
DE94016526 MF-414 


mmm mMmmmmm 
88888888 


DE94015859 
DE94015857 
DE94017556 
DE94015764 
DE94016680 
DE94017521 
DE94016681 
DE94016682 
DE94017520 
DE94017515 
DE94017518 
DES94016522 
DE94015856 
DE94017517 
DE94017516 
DE94016683 
DE94017519 
DE94017510 
DE94016520 
DE94016718 
DE94017508 
DE94016519 


m OMIM MMMM MMM MMM MMMM mmmmm 
8 S88S88Sessssssssssssss 


_ 


DE94016932 


93/E/93 19:30256 OSTI; NTIS (US Sales Only DE94797944 
93/E/95 19:30257  OSTI; NTIS (US Sales Only DE94797945 
GR-QC— 
9403032 19:31422 See DESY-94-040 
GRS- 


794 


108 


GS- 


94-22(prepr.) 
94-32(prepr.) 
94-33(prepr.) 
94-34 (prepr.) 
94-35(prepr.) 
94-36(prepr.) 
94-37 (prepr.) 
94-39(prepr.) 


HAN- 
93855-RPT8-Del. 
93855-Rpt.4-Del. 
HEP-LAT- 


9403012 
9404 
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19:30022 


19:31569 
19:30679 
19:31273 
19:31570 
19:31545 
19:31571 
19:31572 
19:31573 


19:29196 
19:29195 


19:31438 
19:31444 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DESY-94-031 
See DESY-94-075 


DE94793960 


DE94789757 
DE94794119 
DE94794116 
DE94794117 
DE94794118 
DE94794114 
DE94793962 
DE94797873 


DE94015236 
DE94015453 





Report 
Number 


HEP-PH- 
9402337. 
9404295 
9404321 
94052521 
9406273 
9407240. 

HEP-TH- 
9403066. 
9403081 
9406005 

HEPHY-PUB- 
581/93 
593-93 
594-93 
596/94 
597/94 

HLRZ- 

94-13 

HMI-B-— 

515 

HU-BERLIN-IEP- 
94/2 

HUB-IEP- 
94/3 

HUTMP- 
93-B336 

HW- 

10236 
39347 
42926 
46099 
55774 
57671 
58702 
60285-Pt.1 
60442-RD 
60444-F 
60808 
65870-A 
65971 
66629 
67121-RD 
69390 
7-3489 
7-6311 
71457 
71586 
71967 
72291 
72433 
73700 
76528-B 
76528-C 
76528-D 
76528-E 
76528-G 
84118-RD 

IAEA-NDS—- 
0(rev.94/1) 
120(rev.2) 
142 
144 
150(rev.94/2) 
47(rev.2) 
7(rev.94/1) 
90(rev.7) 

JAEA-NENP-TC-SLR- 
4/003-93/1 

IAEA-TC-HUN- 
9/019/1 


Abstract 
Number 


19:31470 
19:31496 
19:31498 
19:31483 
19:31501 
19:31477 


19:31471 
19:31439 
19:31461 


19:31449 
19:31450 
19:31451 
19:31452 
19:31453 


19:31438 
19:31694 
19:31440 
19:31439 
19:31471 


19:29954 
19:31015 
19:29929 
19:29955 
19:29930 
19:31016 
19:29201 
19:29931 
19:31017 
19:29956 
19:29539 
19:29891 
19:29957 
19:29958 
19:29959 
19:29899 
19:29890 
19:29953 
19:30078 
19:29960 
19:30023 
19:29892 
19:31018 
19:29961 
19:29962 
19:29963 
19:29964 
19:29965 
19:29966 
19:29967 


19:31993 
19:31575 
19:31576 
19:31650 
19:31995 
19:31673 
19:31994 
19:31574 


19:29651 


19:29907 


Source of 
Availability 


See UWThPh-1994-1 
See DESY-94-062 
See DESY-94-072 
See DESY-94-078 
See DESY-94-097 
See UWThPh-1994-24 


See UWThPh-1994-8 
See DESY-94-059 
See IC—94/112 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DESY-94-031 

OSTI; NTIS (US Sales Only); INIS 
See DESY—94-066 

See DESY-94-059 

See UWThPh-1994-8 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OOM MMMM MMMM MMMM MMMM MMM MMMM 


SSSSSSSSSSSSSSSSSSSSSBEEEEE EE 


IAEA-TC-HUN- 


Order Distribution 
Number Category 


DE94636768 
DE94636769 
DE94636770 
DE94636771 
DE94636772 


DE94797757 


DE94017729 
DE94016945 
DE94016944 
DE94016994 
DE94016995 
DE94016997 
DE94017230 
DE94016943 
DE94016991 
DE94017852 
DE94016989 
DE94017737 
DE94017265 
DE94017713 
DE94017725 
DE94017267 
DE94017827 
DE94018236 
DE94017717 
DE94017715 
DE94017008 
DE94017723 
DE94016998 
DE94017823 
DE94018008 
DE94018010 
DE94018011 
DE94018012 
DE94018009 
DE94017266 


DE94634270 
DE94634415 
DE94634416 
DE94634435 
DE94634268 
DE94634462 
DE94634271 
DE94634417 


DE94634057 


DE94636545 
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IAEA-TECDOC- 


Report 
Number 


IAEA-TECDOC— 


INDC(BLR)- 
001 


INDC(CCP)- 
361 


Abstract 
Number 


19:31189 
19:31069 
19:29484 
19:30024 
19:29684 


19:31671 


19:31702 
19:31487 
19:31706 
19:31707 
19:31710 
19:31711 

19:31712 
19:31461 

19:30971 

19:31020 
19:31462 
19:31280 
19:31281 

19:31546 
19:31488 
19:31558 
19:31048 
19:31695 
19:31678 
19:31679 
19:31485 
19:31274 
19:31958 
19:31486 
19:30967 
19:30968 
19:31454 
19:31560 
19:31455 
19:31424 
19:30867 
19:31019 
19:31456 
19:31275 
19:31457 
19:31458 
19:31459 
19:29855 
19:31460 
19:31698 
19:31276 
19:31677 
19:31277 
19:31278 
19:31704 
19:31279 
19:30969 
19:30970 
19:31705 


19:30061 


19:31737 
19:30258 
19:31577 


19:31559 
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Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST!; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

( ); 

( ); 

); 

); 


); 
. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
( 
( 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


INIS 


); 

); 

; 
OSTI; NTIS (US Sales Only): INIS 

iF 

); 

); 


| 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 

See DOE/ET/53088—666 

OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


DE94633887 
DE94633925 
DE94634262 
DE94636546 
DE94636565 


DE94634442 


DE94634524 
DE94634361 
DE94634528 
DE94634529 
DE94634857 
DE94634858 
DE94634859 
DE94634324 
DE94633855 
DE94633858 
DE94634325 
DE94634280 
DE94634281 
DE94634395 
DE94634362 
DE94635717 
DE94634017 
DE94634488 
DE94635787 
DE94634463 
DE94634363 
DE94634282 
DE94634273 
DE94634364 
DE94633856 
DE94633857 
DE94634326 
DE94634410 
DE94634327 
DE94634311 
DE94633876 
DE94633859 
DE94634328 
DE94634283 
DE94634320 
DE94635445 
DE94635446 
DE94634170 
DE94634329 
DE94634523 
DE94634284 
DE94635788 
DE94634285 
DE94634286 
DE94634530 
DE94634287 
DE94633830 
DE94633831 
DE94634531 


DE94796596 


DE94789716 
DE94635739 


DE94634409 


Distribution 
Category 





Report 
Number 


362 

366 

367 

368 
INDC(JPN)- 

170/L 
INFN-NA-IV— 

1/94. 

5/94. 
INIS-AR- 

055 

056 

059 

060 

061 

064 

065 

066 

067 

068 


Abstract 
Number 


19:31578 
19:31579 
19:31585 
19:31593 


19:31653 


19:31485 
19:31486 


19:29708 
19:29204 
19:29910 
19:30259 
19:29893 
19:30260 
19:30481 
19:30261 
19:31190 
19:31191 
19:31192 
19:31193 
19:31049 
19:30420 
19:31959 
19:31930 
19:29187 
19:31687 
19:30262 
19:30263 
19:30264 
19:30265 
19:31194 
19:30750 
19:29709 
19:29710 
19:29968 
19:30497 
19:30494 
19:30266 


19:31754 
19:30049 
19:30047 
19:30050 
19:30051 
19:30052 
19:31070 
19:31050 
19:31051 
19:31052 
19:31053 
19:31021 
19:30495 
19:30421 
19:29167 
19:31071 
19:29330 
19:31195 
19:30767 
19:30053 


19:31196 
19:29422 
19:29423 
19:30972 
19:31931 
19:30025 


19:29778 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See JAERI-M—-94-059 


See IC-94/18 
See IC—94/65 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Saies Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 

OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


); 
); 


OSTI; NTIS; INIS 


INIS 


; INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE94634431 
DE94634418 
DE94634419 
DE94635740 


DE94635310 
DE94635174 
DE94635259 
DE94634942 
DE94635194 
DE94634943 
DE94634893 
DE94634944 
DE94635103 
DE94635104 
DE94635105 
DE94635100 
DE94635144 
DE94634877 
DE94635415 
DE94635417 
DE94635120 
DE94635821 
DE94634925 
DE94634919 
DE94634920 
DE94634921 
DE94635114 
DE94635325 
DE94635313 
DE94635314 
DE94635324 
DE94634900 
DE94634907 
DE94634945 


DE94634466 
DE94634246 
DE94636441 
DE94634247 
DE94634248 
DE94634249 
DE94636389 
DE94636457 
DE94636458 
DE94636459 
DE94636460 
DE94636309 
DE94636061 
DE94636022 
DE94636433 
DE94636388 
DE94636652 
DE94636369 
DE94636612 
DE94636716 


DE94633938 
DE94633927 
DE94633928 
DE94635121 
DE94634275 
DE94636575 


DE94792716 


INIS-JP— 


Distribution 
Category 


ERA Vol. 19, No. 11 797 





INIS-XN— 


Report 
Number 


INIS-XN— 
506 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 


INLO-PUB- 


1/94 


INP-MSU- 
93-8-300 


INS- 
1025 
1026 
1029 
1030 

IPP- 
1/276 
2/307 


798 


ERA Vol. 19, No. 11 


Abstract 
Number 


19:29485 
19:29486 
19:29487 
19:29488 
19:29489 
19:32026 
19:32027 
19:29851 
19:29490 
19:30027 
19:32028 
19:29491 
19:30028 
19:32029 
19:32030 
19:32031 
19:32032 
19:32033 


19:30973 
19:30974 
19:30975 
19:30976 
19:30116 
19:30267 
19:30977 
19:29867 
19:31073 
19:31932 
19:29712 
19:29744 
19:31594 
19:31882 
19:30230 
19:29856 
19:30079 
19:30080 
19:30081 
19:29637 
19:31199 
19:30082 
19:29857 
19:29858 
19:31935 
19:31628 
19:31515 
19:31200 
19:31936 
19:30498 
19:31937 
19:30868 
19:30869 
19:31201 


19:308790 
19:29073 
19:30483 


19:31524 
19:31629 
19:30715 
19:31516 
19:31630 
19:31631 


19:31810 
19:31811 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; NTIS (US Sales Only) 
of Deutscher Bundestag - Drucksache (5 Apr 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS; INIS 

NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sates Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS; INIS 

NTIS; INIS 

NTIS; INIS 

NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only) 


’ 
’ 


1993) v. 12(4687) p. 1-45 


OST; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only 


); 
NTIS (US Sales Only); 


See NIKHEF-H-94-08 


INIS 
INIS 
INIS 
INIS 


> INIS 


INIS 


; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 


INIS 
INIS; Special print 


INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94635396 
DE94635397 
DE94635398 
DE94635399 
DE94635401 
DE94635404 
DE94635405 
DE94635395 
DE94635400 
DE94635402 
DE94635406 
DE94636722 
DE94635403 
DE94635407 
DE94635408 
DE94635409 
DE94635410 
DE94635411 


DE94633841 
DE94633842 
DE94633843 
DE94633835 
DE94633975 
DE94633510 
DE94633511 
DE94636536 
DE94633906 
DE94635418 
DE94633748 
DE94635127 
DE94634130 
DE94634484 
DE94636724 
DES4636659 
DE94636669 
DE94636670 
DE94636671 
DE94636547 
DE94636364 
DE94636660 
DE94636661 
DE94636662 
DE94635419 
DE94794156 
DE94794155 
DE94794153 
DE94636731 
DE94636058 
DE94636732 
DE94790617 
DE94794249 
DE94794278 


DE94794571 
DE94798529 
DE94797946 


DE94634412 


DE94792619 
DE94792620 
DE94792646 
DE94792662 


DE94798520 
DE94798526 


Distribution 
Category 





Report 
Number 


2/323 
4/263 
4/264 
4/265 
4/266 
4/268 
5/56 
6/319 
6/320 
liI/193 
IPPCZ- 
333 
334 


19-92-257 
2-94-103 
2-94-107 
2-94-131 
2-94-21 
2-94-27 
2-94-42 
2-94-43 
2-94-46 
2-94-71 
2-94-79 
2-94-82 
2-94-90 
2-94-92 
4-94-106 
4-94-58 
4-94-75 


Abstract 
Number 


19:31718 
19:31883 
19:31884 
19:31812 
19:31813 
19:31814 
19:31815 
19:31816 
19:31817 
19:31885 


19:31818 
19:31425 


19:31961 


19:30871 
19:30872 


19:31293 
19:30741 
19:30742 
19:30675 


19:31651 


19:30716 
19:30772 
19:31632 
19:30717 
19:30680 
19:30718 
19:30744 
19:31202 
19:31056 
19:31653 
19:30719 
19:30745 


19:30391 


19:31266 
19:31267 
19:31268 
19:31269 
19:31270 


19:31633 
19:30773 
19:30774 
19:30007 
19:30775 
19:31696 
19:30776 
19:31203 
19:31492 
19:31283 
19:31536 
19:31282 
19:31517 
19:31489 
19:31490 
19:31518 
19:31491 
19:31519 
19:31463 
19:31464 
19:31535 
19:31549 
19:31548 
19:31284 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS 
OSTI; NTIS 


See BUDKERINP-93-40 
See BUDKERINP-$93-71 
See BUDKERINP-93-73 
See BUDKERINP-93-75 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


); 
); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE94798264 
DE94798521 
DE94798522 
DE94798322 
DE94798325 
DE94797975 
DE94798323 
DE94798321 
DE94798263 
DE94798326 


DE94634477 
DE94634312 


DE94014238 


DE94790811 
DE94790838 


DE94792645 


DE94792656 
DE94792433 
DE94792668 
DE94792661 
DE94792657 
DE94792658 
DE94792660 
DE94792530 
DE94792529 
DE94792659 
DE94792531 
DE94792663 


DE94636293 


DE94636733 
DE94636734 
DE94636735 
DE94636736 
DE94636737 


DE94636893 
DE94635369 
DE94635370 
DE94636593 
DE94636609 
DE94637054 
DE94635365 
DE94633881 
DE94636790 
DE94636739 
DE94636799 
DE94635420 
DE94635654 
DE94636791 
DE94635632 
DE94635648 
DE94635615 
DE94636797 
DE94636773 
DE94635440 
DE94635677 
DE94636866 
DE94635712 
DE94636740 


JINR-E- 


Distribution 
Category 
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JINR-E- 


Report 
Number 


7-94-80 
9-94-33 
9-94-70 
9-94-94 
JINR-R- 
10-94-44 


94-44(prepr.) 


KEK-PROC— 
93-14 
93-16 
93-17 
93-18 
93-20 
93-21 

KEK-TH- 
400 

KFK- 
4995 
5213 
5293 
5294 
5295 
5315 


Abstract 
Number 


19:31550 
19:30657 
19:30650 
19:30720 


19:31713 
19:30777 
19:30778 
19:30779 
19:31963 
19:31962 
19:30784 
19:30780 
19:30781 

19:30782 
19:30783 
19:31664 
19:31637 
19:30785 
19:31204 
19:31285 
19:31436 
19:30658 
19:31636 
19:31465 
19:31717 
19:31286 
19:31287 
19:31551 

19:31288 
19:30659 


19:30873 
19:29113 
19:30484 
19:29114 
19:30099 
19:30318 
19:30319 


19:31938 


19:30529 
19:31714 
19:30515 


19:30721 
19:30722 
19:31500 


19:31668 
19:31964 
19:30725 
19:31638 
19:30726 
19:30727 


19:31500 


19:30874 
19:31819 
19:30392 
19:30492 
19:30790 
19:30429 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI:; 


OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only): 
NTIS (US Sales Only); 
( 


NTIS (US Sales Only 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
: 
); 
); 
De 


NTIS (US Sales Only 

NTIS (US Sales Only 

NTIS (US Sales Only 

NTIS (US Sales Only 

NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 


See DESY—94-096 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


See DESY—94-096 


OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only 


) 
NTIS (US Sales Only); 


NTIS (US Sales Only 


INIS 
INIS 
INIS 


; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 


) 
NTIS (US Sales Only) 
) 
) 


NTIS (US Sales Only 


Order 
Number 


DE94635693 
DE94635181 
DE94635176 
DE94636527 


DE94637073 
DE94636610 
DE94636602 
DE94636603 
DE94636729 
DE94636730 
DE94636611 

DE94636604 
DE94636605 
DE94636606 
DE94636607 
DE94635759 
DE94636905 
DE94636608 
DE94636403 
DE94636741 

DE94635439 
DE94635182 
DE94635744 
DE94635441 

DE94637113 
DE94635421 

DE94635422 
DE94635715 
DE94635423 
DE94635183 


DE94789756 
DE94789738 
DE94797976 
DE94789658 
DE94794248 
DE94797767 
DE94797764 


DE94018973 


DE9401 8557 
DE94018585 
DE9401 8586 


DE94792686 
DE94792532 


DE94792685 
DE94792684 
DE94792714 
DE94792683 
DE94792713 
DE94792715 


DE94789623 
DE94798554 
DE94797765 
DE94794136 
DE94798036 
DE94794250 


Distribution 
Category 


5317 19:31820  OSTI; NTIS (US Sales Only); INIS DE94797766 
5318 19:30269  OSTI; NTIS (US Sales Only); INIS DE94794137 
5319 19:30270  OSTI; NTIS (US Sales Only); INIS DE94797954 
5322 19:30393  OSTI; NTIS (US Sales Only) DE94797761 
5330 19:31205  OSTI; NTIS (US Sales Only); INIS DE94794124 
5354 19:30271  OSTI; NTIS (US Sales Only); INIS DE94797759 
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Report 
Number 


KFK-PEF— 
115 
KFKE- 
1994-4/J,K 
KTH-IT-M— 
31 
KTH-KET-R— 
3 
4 
KTH-MSE-KORR-DA- 
94-2 
94-3 
KVE- 
973 
LA- 
12699-Vol.3 
12733-MS-Vol.1 
12733-MS-Vol.2 
12796-MS 
12797-T 


12804-PR 
12817-PR 
12820-MS 
12839 
12844 
LA-SUB— 
94-102 
94-105 
94-117 
94-13 
94-93 
LA-UR-— 
94-1703 
94-1705 
94-1712 


94-1713 

94-2014 
94-2016 
94-2017 
94-2199 
94-2213 

94-2244 
94-2250 
94-2273 
94-2275 
94-2318 
94-2319 
94-2335 
94-2338 
94-2359 
94-2376 
94-2377 
94-2381 

94-2390 
94-2397 
94-2409 
94-2440 
94-2443 
94-2445 
94-2450 
94-2463 
94-2465 
94-2472 
94-2479 
94-2488 
94-2495 
94-2501 


Abstract 
Number 


19:30875 
19:30485 
19:30143 


19:30056 
19:30226 


19:30272 
19:30273 


19:31639 


19:29445 
19:30982 
19:30983 
19:30837 
19:30530 


19:31264 
19:29502 
19:30499 
19:31654 
19:30803 


19:31552 
19:30531 
19:31028 
19:30851 
19:30850 


19:29331 
19:31965 
19:29574 


19:30157 
19:31966 
19:29332 
19:29333 
19:30320 
19:30008 
19:30840 
19:29863 
19:31688 
19:29864 
19:30791 

19:29465 
19:31967 
19:31640 
19:29466 
19:31655 
19:29467 
19:30236 
19:29334 
19:31656 
19:30274 
19:30430 
19:31968 
19:29468 
19:30275 
19:30661 

19:29446 
19:31969 
19:31289 
19:31657 
19:29335 
19:29469 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94790050 
DE94633600 
DE94790833 


DE94790834 
DE94790832 


DE94790845 
DE94790846 


DE94794257 


DE94015933 
DE94010685 
DE94010686 
DE94017692 
DE94016247 


DE94017685 
DE94015932 
DE94016957 
DE94017975 
DE94017957 


DE94017057 
DE94016575 
DE94016568 
DE94017048 
DE94017055 


DE94014812 
DE94014813 
DE94014815 


DE94014816 
DE94014296 
DE94014295 
DE94014294 
DE94016054 
DE94014484 
DE94016081 
DE94016078 
DE94016071 
DE94016070 
DE94016060 
DE94016059 
DE94016056 
DE94016055 
DE94016159 
DE94016296 
DE94016211 
DE94016282 
DE94016287 
DE94016285 
DE94016291 
DE94016178 
DE94016204 
DE94016207 
DE94016203 
DE94016154 
DE94016153 
DE94016152 
DE94016196 
DE94016091 
DE94016090 
DE94016089 


LA-UR- 


Distribution 
Category 


MF-902 
MF-903 
MF-903 
MF-700 
MF-707; 
MF-505; 
MF-907; 
MF-607 
MF-700 
MF-500 
MF-802 
MF-700 


MF-700 


MF-708 
MF-741 


MF-940 
MF-705 
MF- 
1241 
MF-706 
MF-705 
MF-940 
MF-940 
MF-700 
MF-414 
MF-706 
MF-410 
MF-411 


MF-414 
MF-700 
MF-410 
MF-413 
MF-700 
MF-700 
MF-700 
MF-700 
MF-721 
MF-705 
MF-704 
MF-700 
MF-706 
MF-700 
MF-700 


MF-902 
MF-700 
MF-910 
MF-700 


MF-704 
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LA-UR- 


Report 
Number 


94-2504 
94-2505 
94-2516 
94-2517 
94-2520 
94-2521 
94-2522 
94-2523 
94-2524 


94-2528 
94-2534 
94-2547 
94-2548 
94-2553 
94-2557 
94-2559 
94-2560 
94-2561 


94-897 
LAMP- 


Abstract 
Number 


19:29336 
19:31658 
19:30009 
19:31886 
19:31659 
19:31660 
19:29337 
19:31661 
19:30984 


19:30276 
19:29338 
19:31662 
19:29339 
19:31414 
19:30811 
19:31821 
19:30682 
19:29470 
19:31641 
19:31428 
19:31887 
19:29580 


19:31553 
19:31265 
19:31715 
19:31554 
19:31716 
19:31663 
19:31061 
19:31970 
19:30728 
19:29340 
19:30532 
19:31888 
19:31415 
19:30876 


19:30792 


19:30169 
19:30277 
19:31520 
19:30729 
19:31416 
19:31971 
19:29447 


19:30394 
19:30486 
19:30561 
19:30562 
19:30487 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 

INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 

INIS; GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
GPO Dep. 
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Order 
Number 


DE94016085 
DE94016088 
DE94016084 
DE94016166 
DE94016165 
DE94016164 
DE94016163 
DE94016162 
DE94016158 


DE94016212 
DE94016215 
DE94016216 
DE94016279 
DES94016280 
DE94016098 
DE94018092 
DE94016097 
DE94016096 
DE94016600 
DE94016201 
DE94016200 
DE94016199 


DE94016198 
DE94016210 
DE94016186 
DE94016185 
DE94016193 
DE94016192 
DE94016191 
DE94016190 
DE94016189 
DE94016188 
DE94016187 
DE94018079 
DE94018077 
DE94018076 


DE94018083 


DE94018086 
DE94018268 
DE94018098 
DE94018097 
DE94018291 
DE94018285 
DE94018286 


DE94018300 
DE94007530 
DE94009316 
DE94009294 
DE94009365 


Distribution 
Category 


MF-704 
MF-705 
MF-731 
MF-414 
MF-700 
MF-705 
MF-414 
MF-705 
MF-700; 
MF-940 


MF-940 
MF-705 


MF-706 
MF-414 
MF-414 
MF-700 
MF-413 
MF-910 
MF-712 
MF- 
1241 
MF-700 
MF-414 
MF-706 
MF-413 
MF-706 
MF-705 
MF-700 
MF-705 


MF-940 
MF-906 
MF-712 


MF- 
2000 
MF- 
2000 
MF-705 
MF-704 
MF-410 
MF-700 


MF-700 
MF- 
2010 
MF-414 
MF-910 
MF-940 
MF-940 


93/4 19:31426 OSTI; NTIS (US Sales Only); INIS DE94634313 
94/3 19:31427 OSTI; NTIS (US Sales Only); INIS DE94634314 
94/4 19:31669 OSTI; NTIS (US Sales Only); INiS DES4634436 
94/5 19:31413 | OSTI; NTIS (US Sales Only); INIS DE94634310 
LBL- 
34109 19:29115 OSTI; NTIS; GPO Dep. 
34905 19:30662 OSTI; NTIS; INIS; GPO Dep. 
34953 19:30730 OSTI; NTIS; INIS; GPO Dep. 
34954 19:30683 OSTI; NTIS; INIS; GPO Dep. 
34957 19:30746 OSTI; NTIS; INIS; GPO Dep. 
34960 19:30731 OSTI; NTIS; INIS; GPO Dep. 
35089 19:30830 OSTI; NTIS; GPO Dep. 
35134 19:30985 OSTI; NTIS; INIS; GPO Dep. 
35203 19:31689 OSTI; NTIS; INIS; GPO Dep. 
35204 19:31690 OSTI; NTIS; GPO Dep. 
35205 19:31691 OSTI; NTIS; GPO Dep. 


DE94011006 
DE94017968 
DE94017971 
DE94017966 
DE94018207 
DE94017973 
DE94018186 
DE9401 1352 
DE94018182 
DE94018189 
DE94018190 
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Report 
Number 


35206 
35254 


35412 


35444 
35457 
35510 
35514 


35575 
35577 
35589 
35596 
35687 
35702 
35725 
35729 
35782 
35914 
35956 


Abstract 
Number 


19:30831 
19:30144 


19:30145 


19:30812 
19:31261 
19:30732 
19:30146 


19:30747 
19:30748 
19:31555 
19:31642 
19:30793 
19:30794 
19:30278 
19:31643 
19:31644 
19:30488 
19:30684 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


DE94018188 
DE94014912 


DE94014964 


DE94016872 
DE94013099 
DE94018210 
DE94016865 


DE94018055 
DE94018168 
DE94016874 
DE94016871 
DE94016220 
DE94016870 
DE94016877 
DE94018187 
DE94017962 
DE94018184 
DE94017965 


S888esssssss 8888 8 88 
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35959 19:30685 OSTI; NTIS; INIS; GPO Dep. 
LBL-PUB-— 
3093-Rev.1 19:29341 OSTI; NTIS; INIS; GPO Dep. 
3111-Rev.4 19:30067 OSTI; NTIS; GPO Dep. 
19:31219 OSTI; NTIS; GPO Dep. 


DE94017970 


DE94016866 
DE94016867 
DE94016864 


mmm nM MM MMMM mmm mn mm mm m mim 


88 8 


LIU-TEK-LIC— 


94-12 
94-13 
94-20 
LMU- 
08/94 
LPNHE- 
93-08 
93-09 
LR- 
682 
LRAP-— 


LUMEDW-MEXL- 


1027 


LUNBDS-NBBE- 


94-1039 
94-1940 


LUNFD6-NFAS— 
1012-1-23-1994 
LUTFD2-TFAF— 


1022 
1023 


LUTFD2-TFCP- 


1001-1-54 


LUTFD2-TFEM— 


94-1007 


LUTKDH-TKKT-— 


9-94-1027 


LUTMDN-TMVK-— 


3163 

5231 
MAD/PH- 

835 


MST-LUFT-A— 


126-Ed.4 
MTCL 
79881-101 


19:30128 
19:29600 
19:30878 
19:30107 
19:31501 


19:31521 
19:31522 


19:29191 


19:30879 
19:30880 


19:30513 
19:31822 
19:31062 


19:29504 
19:31074 


19:31466 


19:30879 
19:30880 


19:30513 
19:30117 
19:29034 


19:30175 
19:29642 


19:31500 
19:30881 


19:28976 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See DESY-—94-097 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 


See LUTFD2-TFCP—1001-1-54 
OSTI; NTIS; INIS 
OST}; NTIS; INIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


See LRAP-152 
See LRAP-154 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 


See DESY-94-096 
OSTI; NTIS 


See DOE/PC/79881-T3 


DE94790783 
DE94790808 


DE94790815 
DE94790809 


DE94634378 
DE94634379 


DE94789657 


DE94790801 
DE94790802 


DE94634472 
DE94636450 


DE94790835 
DE94790836 


DE94636764 


DE94790825 
DE94790800 
DE94790807 


DE94790805 
DE94636551 


DE94790672 
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MTCI- 


Report 
Number 


79881-103 


MTI- 
91TR53 
MZ-THEP— 
94-08 
NAHRES— 
18 
19 
NASA-CR- 
185119 
185132 
185285 
187053 
187155 
189127 
189135 
189173 
4404 
NASA-TM- 
100190 
100221 
100241 
100838 
100894 
100946 
101342 
101948 
101956 
102044 
102057 
102059 
102064 
102322 
103122 
103142 
103152 
103164 
103200 
103203 
103205 
103224 
103698 
103704 
104387 
104487 
104491 
104508 
105161 
105205 
105233 
105240 
105248 
105549 
105690 
105692 
105747 
105767 
105813 
105866 
105921 
106096 
106444 
87040 
87172 
88842 
88876 
88974 
89832 
89863 


Abstract 
Number 


19:28975 
19:29786 
19:31529 


19:30431 
19:30442 


19:29780 
19:29781 
19:29782 
19:29783 
19:29784 
19:29785 
19:29786 
19:29787 
19:29779 


19:29796 
19:29797 
19:29798 
19:29799 
19:29800 
19:29801 

19:29802 
19:29803 
19:29804 
19:29805 
19:29806 
19:29807 
19:29808 
19:29809 
19:29810 
19:29811 

19:29812 
19:29813 
19:29814 
19:29559 
19:29815 
19:29816 
19:29817 
19:29818 
19:29819 
19:29820 
19:29821 

19:29822 
19:29823 
19:29824 
19:29825 
19:29826 
19:29827 
19:29828 
19:29829 
19:29830 
19:29831 

19:29832 
19:29833 
19:29834 
19:29835 
19:29836 
19:29837 
19:29788 
19:29789 
19:29790 
19:29791 
19:29792 
19:29793 
19:29794 


Source of 
Availability 


See DOE/PC/79881-T2 


See NASA-CR-189135 


See DESY—94-095 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INiS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
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OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE94633512 
DE94633513 


DES94051207 
DE94051200 
DE94051197 
DES4051193 
DE94051255 
DE94051209 
DE94051199 
DE94051195 
DE94051208 


DE94051246 
DE94051244 
DE94051243 
DE94051212 
DE94051227 
DE94051226 
DE94051225 
DE94051224 
DE94051235 
DE94051267 
DE94051268 
DE94051263 
DE94051264 
DE94051204 
DE94051203 
DE94051266 
DE94051205 
DE94051201 
DE94051202 
DE94051239 
DE94051242 
DE94051265 
DE94051230 
DE94051206 
DE94051252 
DE94051256 
DE94051254 
DE94051253 
DE94051219 
DE94051211 
DE94051251 
DE94051250 
DE94051220 
DE94051210 
DE94051218 
DE94051217 
DE94051241 
DE94051221 
DE94051216 
DE94051233 
DE94051215 
DE94051234 
DE94051231 
DE94051213 
DE94051228 
DE94051240 
DE94051238 
DE94051261 
DE94051259 
DE94051258 


Distribution 
Category 


MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 


MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 
MF-528 


SSSSSSSSSSSRSSSSRSSSSSSSSessssssssessssssssssssssss 


MUM M MMMM MMMM MMMM MMMM MMMM MMO MMMM Mmmm 
ec we eh oe et eh och eh oh eh eh och eh oh mh eh wh mh oe ek eh oth oh oh eh ek eh ok ek oh ed oh ok ok ob ob ah oh od ak ak at mt ot 


89911 19:29795 OSTI; NTIS; GPO Dep. DE94051237 MF-528 
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Report 
Number 


NASA-TP- 
2558 
3119 
NEA/CSNI/R- 
94-12 
NEDO-C— 
9315 


NEDO-OS— 
9301-1 


Abstract 
Number 


19:29838 
19:29839 


19:30022 


19:29053 


19:29035 


19:29101 


19:29036 


19:30068 


19:30170 
19:30171 
19:29563 
19:29507 
19:30176 
19:30177 
19:30178 
19:30179 
19:29512 
19:29513 
19:29564 
19:30147 
19:29565 
19:29566 
19:30158 
19:30159 
19:29508 
19:29589 
19:30180 
19:29567 
19:29509 
19:30148 
19:29175 
19:30181 
19:30882 
19:29568 
19:29570 
19:29569 
19:29560 
19:30118 
19:30119 
19:30120 


19:30279 
19:30592 
19:30563 
19:29116 


19:30280 
19:30065 


19:31954 
19:31955 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See GRS—108 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OST; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


See ESTSC—000733C660000 
See ESTSC—0007331037000 


GPO 
Dep. 


E 
E 


1.99: 
1.99: 


Order 
Number 


DE94051192 
DE94051194 


DE94791338 


DE94791340 


DE94791339 


DE94791344 


DE94791343 


DE94790691 
DE94790692 
DE94790690 
DE94790697 
DE94790694 
DE94790695 
DE94790696 
DE94790693 
DE94790673 
DE94790728 
DE94790727 
DE94790717 
DE94790712 
DE94790710 
DE94790729 
DE94790730 
DE94790726 
DE94790708 
DE94790707 
DE94790724 
DE94790725 
DE94790716 
DE94790719 
DE94790715 
DE94790718 
DE94790709 
DE94790713 
DE94790711 
DE94790714 
DE94790722 
DE94790720 
DE94790721 


DE94790771 
DE94790772 
DE94790773 
DE94790774 


DE94790803 
DE94790816 


NESC— 


Distribution 
Category 


MF-528 
MF-528 
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NESC-— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


555 19:31956 See ESTSC—0007351037000 
700 19:31953 See ESTSC—000728C660000 
848 19:31950 See ESTSC—000725H600000 
887 19:31951 See ESTSC—000726U1 10000 
9479 19:31945 See ESTSC—000134IBMPCO00 
9673 19:31952 See ESTSC—000727D078000 
NGI-Pub— 
184 19:29117 OSTI; NTIS DE94783346 
185 19:29118 OSTI; NTIS DE94783344 
186 19:29121 OSTI; NTIS DE94777305 
187 19:29168 OSTI; NTIS; INIS DE94783345 
188 19:29123 OSTI; NTIS DE94777304 
NIFS-PROC— 


16 19:31823 OSTI; NTIS; INIS DE94792670 
NilYaF-MGU— 


93-8-300. 19:31629 See INP-MSU—93-8-300 
NIKHEF-H- 
19:31523 OSTI; NTIS; INIS DE94794258 
19:31524 OSTI; NTIS; INIS DE94789644 
19:30795 OSTI; NTIS; INIS DE94794154 
19:31939 OSTI; NTIS; INIS DE94792664 
19:31206 OSTI; NTIS; INIS DE94792669 
NREL/CP— 
413-6186 19:29542 OSTI; NTIS; GPO Dep. : DE94011831 
470-6431 19:29510 OSTI; NTIS; GPO Dep. ; DE9401 1835 


NREL/TP-— 
411-6639 19:29543 OSTI; NTIS; GPO Dep. : DE94011877 


411-6856 19:29544 OSTI; NTIS; GPO Dep. : DE94011841 
413-7050 OSTI; NTIS; GPO Dep. : DE94011850 
413-7061 19:29546 OSTI; NTIS; GPO Dep. : DE94011873 
413-7165 19:29547 OSTI; NTIS; GPO Dep. , DE94011894 
421-6331 19:30182 OSTI; NTIS; GPO Dep. : DE94011858 
430-6322a 19:29601 OSTI; NTIS; GPO Dep. ; DE94000283 
430-6322b 19:29602 OSTI; NTIS; GPO Dep : DE94011844 
430-6322c 19:29603 OSTI; NTIS; GPO Dep. : DE94011845 
442-7035 19:29593 OSTI; NTIS; GPO Dep. DE94011833 
451-6637 19:29548 OSTI; NTIS; GPO Dep. DE94011875 
451-7046 19:29549 OSTI; NTIS; GPO Dep. : DE94011848 


451-7055 19:29550 OSTI; NTIS; GPO Dep. : DE94011874 


471-6092 19:29571 OSTI; NTIS; GPO Dep. : DE94000264 
472-7011 19:30096 OSTI; NTIS; GPO Dep. : DE94011855 


NSF-ITP— 


94-67 19:31530 See DOE/ER/40561-146 
NUB- 


3084 19:31454 See IC-94/72 
NUREG-— 

0750-Vol.39-No.6 19:29492 OSTI; NTIS; INIS; GPO 7194017140 
0837-Vol.14-No.2 19:29932 OSTI; NTIS; INIS; GPO T194018828 
0936-Vol.13-No.1 19:29852 OSTI; NTIS; GPO T194015176 
1460-Rev.1 19:29493 OSTI; NTIS; INIS; GPO 7194017135 
1462-Vol.1 19:30030 OSTI; NTIS; INIS; GPO 7194018551 
1462-Voi.2 19:30031 OSTI; NTIS; INIS; GPO 7194017562 
1503-Vol.1 19:30032 OSTI; NTIS; INIS; GPO 7194017138 
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Report 
Number 


1503-Vol.2 
NUREG/CP- 
0137-Vol.1 
NUREG/CR- 
0137-Vol.2 
3950-Vol.9 
4513-Rev.1 
5344-Rev.1 
5726 
5758-Vol.4 
5861 
5997 
6127 
6143-Vol.2-Pt.1C 
6143-Vol.2-Pt.3 
6144-Vol.2-Pt.2 
6144-Vol.3-Pt.2 
6151 
6178 
6181 
6190-Vol.1 
6190-Vol.2 
6201 
6206 
6208 
6233-Vol.1 
6237 
NUTEK-— 
91-2331 
NUTEK-R- 
91-29 
94-5 
94-13 
94-16 
94-18 
94-22 
NYSERDA- 
94-6 


94-12 


OAEP-— 
1-120 
1-122 
1-123 
1-124 
1-132 
1-133 
1-148 
1-149 

OcDO- 
94014782 


ORNL- 
6766 
6775/V2 


6794 
ORNLCON-— 
331 


ORNVER- 
234 


Abstract 
Number 


19:30033 
19:29874 


19:29875 
19:29643 
19:29644 
19:29859 
19:29702 
19:29448 
19:30281 
19:30022 
19:30034 
19:30035 
19:30036 
19:30037 
19:30038 
19:29645 
19:29342 
19:30039 
19:30040 
19:29933 
19:30987 
19:29703 
19:30041 
19:29876 
19:29877 


19:30172 


19:30189 
19:30227 
19:29506 
19:29503 
19:30112 
19:30228 


19:30149 


19:30160 


19:31085 
19:29916 
19:30463 
19:31086 
19:31087 
19:29934 
19:31088 
19:31089 


19:29628 


19:30083 
19:30108 


19:30113 


19:30150 


19:29449 


Source of 
Availability 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; INIS; GPO 
See GRS—108 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 


OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 

OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 


OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 


OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


7194017137 
7194017136 


7194016233 
7194018427 
7194018628 
7194015145 
T1I94018679 
T1I94018630 
7194016708 


7194017141 
T194015871 
T194016048 
7194016240 
T194016960 
T194018068 
T194015004 
TI94018066 
TI94018643 
T194018644 
7194014576 
T194015398 
7194015523 
7194018624 
T194018629 


DE94790804 


DE94790784 
DE94790827 
DE94790828 
DE94790829 
DE94790830 
DE94790831 


T1I94016246 


7194018425 


DE94633909 
DE94634054 
DE94633514 
DE94633910 
DE94633911 
DE94636399 
DE94633912 
DE94633913 


7194014782 


DE94017425 
DE94015936 


DE94017539 


DE94017424 


DE94018406 


ERA Vol. 19, No. 





ORNLER- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


239 19:29205 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94018409 MF- 


2050 
241 19:29343 OSTI; NTIS; INIS; GPO Dep. .99: DE94018397 MF- 


2000 
242-D1 19:29318 See DOE/OR-01-1276-D1 
ORNLFTR- 


4891 19:31538 | OSTI; NTIS (US Sales Only); GPO Dep. .99: DE94006085 MF-413 
ORNL/M- 
3327 19:29344 OSTI; NTIS; INIS; GPO Dep. .99: DE94017069 
3595 19:30288 OSTI; NTIS; GPO Dep. .99: DE94017170 
3704 19:30883  OSTI; NTIS; GPO Dep. .99: DE94016728 MF-402 
3763 19:29450 OSTI; NTIS; INIS; GPO Dep. .99: DE94018408 MF- 


2000 
ORNL/PATS— 


94-003 19:29451 OSTI; NTIS; GPO Dep. .99: DE94018407 
ORNL/RASA-— 


94/2 19:29452 OSTI; NTIS; INIS; GPO Dep. .99: DE94016319 
ORNL/SUB- 


79-7778/9 19:30281 See NUREG/CR-5861 
ORNL/TM-— 


12307 19:30022 See GRS—108 


12370 19:29345 OSTI; NTIS; INIS; GPO Dep. 99: DE94017317 
12693 19:29703 See NUREG/CR-6206 
12724 19:29346 OSTI; NTIS; INIS; GPO Dep. 98: DE94017591 


MF-902 


MF-607 


MF-902 


12729 19:31674 OSTI; NTIS; INIS; GPO Dep. 

12737 19:30114 OSTI; NTIS; GPO Dep. 

12745 19:31940 OSTI; NTIS; GPO Dep. 

12746 19:29917 OSTI; NTIS; INIS; GPO Dep. 

12789 19:30500 OSTI; NTIS; INIS; GPO Dep. 

12809 19:30988  OSTI; NTIS; GPO Dep. 
PATENTS-US— 


A7917243 19:29347 OST; NTIS; GPO Dep. 


DE94017318 
DE94017423 
DE94016862 
DES94016594 
DE94017530 
DE94017744 


888888 


—s 
© 
© 


DE94016133 


A7921779 19:30533  OSTI; NTIS; GPO Dep. 


DE94016129 
A7929929 19:31972 OSTI; NTIS; GPO Dep. 


DE94016124 


—_— 


8 88 


e 
e 
e 
E 
E 
E 
E 
E 
E 
e 


A7933144 19:29348 OSTI; NTIS; INIS; GPO Dep. 
PFC/RR- 


94-8 19:31709 See DOE/ER/54110-3 
PNL- 


10063 19:30151 OSTI; NTIS; GPO Dep. 


DE94016123 


_ 


DE94018792 


10065 19:31209 OSTI; NTIS; GPO Dep. 


DE94018793 
10067 19:29351 OSTI; NTIS; INIS; GPO Dep. 


DE94018404 


—_ 


10073 19:31973 OSTI; NTIS; GPO Dep. 


DE94018794 
10075 19:29352 OSTI; NTIS; INIS; GPO Dep. 


DE94018619 


—_ 


10078 19:29353  OSTI; NTIS; INIS; GPO Dep. 


= 


DE94018620 


10089 19:29646 OSTI; NTIS; INIS; GPO Dep. 
5210-Vol.9 19:29643 See NUREG/CR-3950-Vol.9 
7001 -Rev.1 19:31207 OSTI; NTIS; INIS; GPO Dep. 
8631 19:31208 OSTI; NTIS; INIS; GPO Dep. 
8912 19:29645 See NUREG/CR-6151 

8993 19:29349 OSTI; NTIS; INIS; GPO Dep. 
9020 19:30039 See NUREG/CR-6181 

9022 19:29350 OSTI; NTIS; INIS; GPO Dep. 
9399 19:30173 OSTI; NTIS; GPO Dep. 
9429 19:29440 See DOE/RL-94-39 


_— 


DE94018677 


DE94017465 
DE94018402 


—_— 


_ 


DE94016776 


DE94011544 
DE94009758 


_— 


9809 19:30898 OSTI; NTIS; GPO Dep. 


9986 
9988 
9989 


PNL-SA- 
23128 
23641 
23795 
23879 
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19:29453 
19:31023 
19:30183 


19:30070 
19:30289 
19:29471 
19:30464 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


mmmmmm mmm Omm mm m 
sss 88 8 88 8 8 88 88 8 


a at oth od a it ok ot 


mmmm 
8888 


DE94016624 
DE94016417 
DE94016775 
DE94018403 


DE94017458 
DE94017462 
DE94017463 
DE94015943 





Report 
Number 


24120 
24157 
24313 
24485 
24510 


24664 
24739 


PNWD-SA- 
3968-HEDR 
PPPL- 
2979 
3005 


PPPL-CFP-— 
3148 
PRRC— 
94-27 
PSI- 
1178-94 
PTB-MA- 
32 
PTB-Ra- 
32 
RCM— 
00392 
01193 
RFP- 
4861 


4874 
4881 
RISO-R- 
752(EN) 
RL-REA- 
279 
RPIl- 
94/1 
94/2 
SAND- 
92-0847 
93-0089 
93-1306C 


93-1716C 


Abstract 
Number 


19:30989 
19:29354 
19:30071 
19:29038 
19:30152 
19:30465 
19:29472 
19:31210 


19:31824 
19:31825 


19:31826 
19:29106 
19:29095 
19:30564 
19:30796 


19:30501 
19:30990 


19:29355 


19:29454 
19:29198 


19:30399 
19:30010 


19:29356 
19:31024 


19:29357 
19:30991 
19:30363 


19:30805 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See DOE/BC/14893-3 

See DOE/PC/92190-T4 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


59 
BS 


mmm mom mn 
sar 
88888 


mm 
—_>_ 


88 


Order 
Number 


DE94016987 
DE94014494 
DE94014998 
DE94017477 
DE94018453 
DE94017467 
DE94017478 
DE94017802 


DE94017335 
DE94017334 


DE94017513 


DE94797762 
DE94793961 


DE94797755 
DE94797754 


DE94016716 


DE94017417 
DE94018639 


DE94636264 
DE94017721 


DE94636653 
DE94636312 


DE94017498 
DE94016147 
DE94014287 


DE94008942 


SAND- 


Distribution 
Category 


MF-902 
MF-903 
MF-500 
MF-117 
MF- 
1330 


MF-904; 
MF-906 


MF-814 
MF-721 
MF- 
1406 
MF-706 


88 888 


93-2018C 19:30626 OSTI; NTIS; INIS; GPO Dep. 
93-2440-Vol.2-Pt.1C 19:30035 See NUREG/CR-6143-Vol.2-Pt.1C 
93-2440-Vol.2-Pt.3 19:30036 See NUREG/CR-6143-Vol.2-Pt.3 


DE94014122 MF-706 


93-2525C 
93-3803C 
93-3837C 
93-3901C 
94-0165C 
94-0169 

94-0179C 
94-0187 

94-0198C 
94-0360C 
94-0385C 
94-0395C 
94-0428C 


94-0622C 
94-0676C 
94-0715C 
94-0716C 
94-0755C 
94-0756C 
94-0758C 


19:30565 
19:31889 
19:31890 
19:31429 
19:30627 
19:29840 
19:30534 
19:30042 
19:30400 
19:30401 
19:31891 
19:30841 
19:30628 


19:29473 
19:29455 
19:30992 
19:30993 
19:29474 
19:29475 
19:29476 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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DE94015799 
DE94017346 
DE94017347 
DE94017290 
DE94017344 
DE94017497 
DE94006360 
DE94018426 
DE94006464 
DE94015797 
DE94016558 
DE94015743 
DE94015804 


DE94015760 
DE94008617 
DE94007739 
DE94008615 
DE94015792 
DE94015789 
DE94015793 


MF-700 
MF-712 
MF-700 
MF-700 
MF-704 


MF-706 
PC-523 
MF-704 
MF-704 
MF-712 
MF-704 
MF-704; 
MF-706 
MF-706 
MF-902 
MF-902 
MF-902 
MF-706 
MF-700 
MF-706; 
MF-705 


ERA Vol. 19, No. 11 809 





SAND- 

Report 

Number 
94-0786C 
94-0864C 
94-0892C 
94-0936C 


94-0939 
94-0950C 


94-8711C 
94-8715C 


94-8716C 
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Abstract 
Number 


19:29358 
19:30402 
19:30403 


19:29841 
19:30797 
19:29865 
19:31974 
19:30566 
19:30404 
19:31975 
19:29359 
19:31976 
19:30833 
19:31977 
19:30535 
19:30629 
19:31430 
19:30630 
19:31978 
19:30536 
19:29477 
19:29478 
19:30567 
19:29533 
19:29456 
19:30834 


19:30466 


19:31220 
19:30537 
19:30631 
19:31892 
19:30632 
19:29039 
19:30290 


19:30842 
19:29551 


19:30843 
19:31979 
19:30405 
19:30406 


19:29206 
19:30633 
19:30538 
19:31980 
19:30539 
19:30407 
19:29360 
19:29361 


19:31981 
19:30634 
19:30635 
19:30813 
19:30364 
19:30291 
19:30514 
19:31692 
19:30540 


19:30161 
19:30899 


19:30900 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OST}; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE94009062 
DE94016557 
DE94017408 


DE94011028 
DE94015777 
DE94016562 
DE94015769 
DE94010396 
DE94016556 
DE94015739 
DE94014283 
DE94017496 
DE94015788 
DE94011418 
DE94015778 
DE94015744 
DE94013450 
DE94013442 
DE94018513 
DE94014288 
DE94012923 
DE94012916 
DE94014286 
DE94017341 
DE94017294 
DE94015771 


DE94014658 


DE94013795 
DE94015803 
DE94015798 
DE94015749 
DE94015283 
DE94017336 
DE94016150 


DE94015690 
DE94016552 


DE94016555 
DE94015770 
DE94015742 
DE94016551 


DE94015806 
DE94017350 
DE94016560 
DE94017338 
DE94017349 
DE94017337 
DE94017343 
DE94018399 


DE94016481 
DE94016612 
DE94016611 
DE94016780 
DE94016779 
DE94016781 
DE94016618 
DE94015746 
DE94016778 


DE94016613 
DE94015747 


DE94015748 


Distribution 
Category 


MF-902 
MF-704 
MF-704; 
MF-706 
MF-700 
MF-423 
MF-702 
MF-705 
MF-705 
MF-704 
MF-705 
MF-702 
MF-705 
MF-706 
MF-705 
MF-705 
MF-706 
MF-706 
MF-706 
MF-705 
MF-706 
MF-706 
MF-706 
MF-406 
MF-108 
MF-607 
MF-706; 
MF-704 
MF-701; 
MF-706 
MF-700 
MF-706 
MF-704 
MF-421 
MF-706 
MF-108 
MF-401; 
MF-404 
MF-700 
MF- 
1261 
MF-706 
MF-705 
MF-704 
MF-401; 
MF-404 
MF-513 
MF-905 
MF-706 
MF-700 
MF-706 
MF-700 
MF-703 
MF- 
2020 
MF-705 
MF-706 
MF-706 
MF-700 
MF-704 
MF-704 
MF-406 
MF-704 
MF- 
1425 
MF- 
1500 
MF-402; 
MF-406 
MF-402 





Report 
Number 


SEASF-TR- 
91-07 
SISSA- 
63/94/EP. 
SKB-TR- 
93-32 
94-01 
94-02 
94-03 
SLAC-PUB- 
6478 
6571 
6582 
6609 
6630 
6631 
SLU-LT-R- 
183 
SLU-MIKRO-R- 
59 
SP- 
94-01 
94-12 
94-13 
SR/H- 
753 
754 
762 
763 
764 
766 
772 
779 
789 
STUDSVIK-ES— 
93-35 
93-47 
93-55 
94-6 
STUDSVIK-M— 
94-19 
STUDSVIK-NS— 
91-66 
92-40 
93-7 
Su- 
4240-567. 
SVF— 
500 
501 
502 
503 
505 
507 


Abstract 
Number 


19:30850 
19:31487 


19:30467 
19:30292 
19:29362 
19:30994 


19:31982 
19:31525 
19:31493 
19:30733 
19:31290 
19:31467 


19:30229 
19:29511 


19:30153 
19:30154 
19:29572 


19:30011 
19:30012 
19:30013 
19:30014 
19:29950 
19:29951 
19:29190 
19:30015 
19:29889 


19:29853 
19:29705 
19:29647 
19:31025 


19:30490 


19:30043 
19:29648 
19:29706 


19:31274 


19:30184 
19:30185 
19:30293 
19:30490 
19:30186 
19:30595 


Source of 
Availability 


See LA-SUB—94-93 


See I|C—94/102 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST; NTIS; 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


; INIS 
INIS 
INIS 
INIS 


GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS 


; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See DPW-56-125 
See DPW-56-130 
See DPW-55-407 


OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


See DPW-56-321 


OST]; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See SVF-503 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See IC—94/38 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


Order 
Number 


DE94636035 
DE94636163 
DE94636654 
DE94636302 


DE94017495 
DE94017494 
DE94017397 
DE94017398 
DE94017934 
DE94017935 


DE94790806 
DE94790826 


DE94790810 
DE94790824 
DE947390839 


DE94015375 
DE94015376 
DE94016251 
DE94016252 


DE94017284 


DE94636721 
DE94636576 
DE94636552 
DE94636316 


DE94636566 
DE94636553 
DE94636577 


DE94790817 
DE94790818 
DE94790819 
DE94790820 
DE94790821 
DE94790822 


TTP- 


Distribution 
Category 


THAI-AEC— 


33 19:31090 OSTI; NTIS (US Sales Only); INIS DE94633914 
19:31091 OSTI; NTIS (US Sales Only); INIS DE94633915 
19:31092 OSTI; NTIS (US Sales Only); INIS DE94633916 
19:31093 OSTI; NTIS (US Sales Only); INIS DE94633917 
19:31094 OSTI; NTIS (US Sales Only); INIS DE94633918 
19:31102 OSTI; NTIS (US Sales Only); INIS DES94633919 
19:31103 OSTI; NTIS (US Sales Only); INIS DE94633920 
19:31104 OSTI; NTIS (US Sales Only); INIS DE94633921 
19:31105 OSTI; NTIS (US Sales Only); INIS DE94633922 
TRI-PP- 
91-45 19:31645  OSTI; NTIS (US Sales Only); INIS 
TRITA-KET-R- 
3 19:30056 See KTH-KET-R-3 
4 19:30226 See KTH-KET-R—4 
TTP- 
93-41 19:31495 See DESY-93-174 


DE94634430 
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TUW- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. Number 


Distribution 
Category 
TUW- 

93-23 19:31422 See DESY-94-040 
UCRL- 

52000-94-6 19:30541 OSTI; NTIS; GPO Dep. 

53809-93 19:31431 OSTI; NTIS; GPO Dep. 
UCRL-CR- 

117804 19:30544 OSTI; NTIS; GPO Dep. 

117819 19:30072 OSTI; NTIS; GPO Dep. 
UCRL-ID- 

115645 19:30995 OSTI; NTIS; GPO Dep. 


DE94017686 
DE94017300 


mm 
a 
© © 


© © 


DE94018326 
DE94016703 


mm 
_ 
© © 
© © 


m 
8 


DE94017295 


115719 19:30297 OSTI; NTIS; GPO Dep. 
116170 19:29199 OSTI; NTIS; GPO Dep. 
116187-94-5 19:29364 OSTI; NTIS; GPO Dep. 
116187-94-6 19:29365 OSTI; NTIS; INIS; GPO Dep. 
116188-Rev.1 19:29366 OSTI; NTIS; INIS; GPO Dep. 
116389-Rev.1 19:30845 OSTI; NTIS; GPO Dep. 
116423 19:30545 OSTI; NTIS; GPO Dep. 
116660 19:30468 OSTI; NTIS; GPO Dep. 
116663 19:30902 OSTI; NTIS; GPO Dep. 
116677 19:30903 OSTI; NTIS; GPO Dep. 
116980 19:30852 OSTI; NTIS; INIS; GPO Dep. 
117344 19:31894  OSTI; NTIS; INIS; GPO Dep. 
117408 19:30546 OSTI; NTIS; INIS; GPO Dep. 
117420 19:31983 | OSTI; NTIS; GPO Dep. 
117436 19:30853  OSTI; NTIS; GPO Dep. 
117452 19:30996 OSTI; NTIS; GPO Dep. 
117610 19:30547 OSTI; NTIS; INIS; GPO Dep. 
117639 19:30798 OSTI; NTIS; GPO Dep. 
117717 19:29367 OSTI; NTIS; GPO Dep. 
117759 19:30997 OSTI; NTIS; INIS; GPO Dep. 
117763 19:30838 OSTI; NTIS; GPO Dep. 
117891 19:30548 OSTI; NTIS; GPO Dep. 
117927 19:29071 OSTI; NTIS; GPO Dep. 
117955 19:30846 OSTI; NTIS; GPO Dep. 
118023 19:30799 OSTI; NTIS; GPO Dep. 
118026 19:29368 OSTI; NTIS; GPO Dep. 
118027 19:29369 OSTI; NTIS; INIS; GPO Dep. 
118061 19:30904 OSTI; NTIS; INIS; GPO Dep. 
118063 19:30905 OSTI; NTIS; INIS; GPO Dep. 
118065 19:30906 OSTI; NTIS; INIS; GPO Dep. 
118068 19:30549 OSTI; NTIS; GPO Dep. 
118202 19:31895  OSTI; NTIS; INIS; GPO Dep. 
118276 19:31984 OSTI; NTIS; GPO Dep. 
118310 19:29479 OSTI; NTIS; INIS; GPO Dep. 
UCRL-JC-— 
114062 19:31827 OSTI; NTIS; GPO Dep. 
114116 19:30412 OSTI; NTIS; INIS; GPO Dep. 
114328 19:30816 OSTI; NTIS; GPO Dep. 
114400 19:30550 OSTI; NTIS; GPO Dep. 
114511 19:30907 OSTI; NTIS; GPO Dep. 
114784 19:29370 OSTI; NTIS; INIS; GPO Dep. 
114969-Rev.1 19:31896 OSTI; NTIS; INIS; GPO Dep. 
115104 19:31433 OSTI; NTIS; GPO Dep. 
115148 19:30640 OSTI; NTIS; GPO Dep. 
115161 19:30817 OSTI; NTIS; INIS; GPO Dep. 
115171 19:29371 OSTI; NTIS; INIS; GPO Dep. 
115292-Rev.1 19:30818 | OSTI; NTIS; GPO Dep. 
115364 19:30298 OSTI; NTIS; GPO Dep. 
115555 19:31897 OSTI; NTIS; INIS; GPO Dep. 
115579 19:31898 OSTI; NTIS; INIS; GPO Dep. 
115580 19:31899 OSTI; NTIS; INIS; GPO Dep. 
115582 19:31900  OSTI; NTIS; INIS; GPO Dep. 
115583 19:31901 OSTI; NTIS; INIS; GPO Dep. 
115585 19:31902 OSTI; NTIS; INIS; GPO Dep. 
115586 19:31903 OSTI; NTIS; INIS; GPO Dep. 
115588 19:31904 OSTI; NTIS; GPO Dep. 
115613 19:31985  OSTI; NTIS; INIS; GPO Dep. 
115676 19:30819 OSTI; NTIS; GPO Dep. 
115741 19:31697 OSTI; NTIS; GPO Dep. 
115939 19:30571 OSTI; NTIS; GPO Dep. 


DE94017296 
DE94011539 
DE94016713 
DE94018072 
DE94017936 
DE94017492 
DE94014792 
DE94019015 
DE94017491 
DE94016362 
DE94017490 
DE94016542 
DE94016630 
DE94016629 
DE94016631 
DE94017298 
DE94017489 
DE94018932 
DE94016484 
DE94017488 
DE94016632 
DE94017486 
DE94017937 
DE94018933 
DE94019013 
DE94017939 
DE94017938 
DE94019016 
DE94019017 
DE94019018 
DE94019019 
DE94016635 
DE94017501 
DE94018172 
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DE94015898 
DE94017523 
DE94017693 
DE94016366 
DE94014789 
DE94014786 
DE94016451 
DE94016606 
DE94016364 
DE94016543 
DE94016972 
DE94016692 
DE94017522 
DE94018549 
DE94016541 
DE94018500 
DE94016699 
DE94016697 
DE94016698 
DE94017696 
DE94015559 
DE94016361 
DE94016602 
DE94017527 
DE94012233 


SSSSSSSSSESSRSSSSSSESESE 


812 ERA Vol. 19, No. 11 





Report 
Number 


115990 
116056-Rev.1 
116124 
116145 
116147 
116182 
116183 
116199 
116205 
116211 
116339 
116340 
116357 
116387 
116430 
116433 
116526-Rev.1 
116626 
116820 
116836 
116837 
116926 
116927 
117000-Rev.1 
117168 
117258 
117330 
117349 
117358 
117382 
117385 
117395 
117399 
117416 
117433 
117440 
117463 
117486 
117490 
117498 
117522 
117528 
117539 
117542 


117576 
117584 
117600 
117604 
117695 
117705 
117793 
117795 
117808 
117810 
117941 


118133 
118222 
118234 
UCRL-LR- 
117760 
UCRL-MA- 
116609 
USGS-OFR- 
92-201 
UTNL-R- 
0302 
UTS- 
94-05 


Abstract 
Number 


19:31263 
19:29192 
19:30237 
19:29480 
19:29372 
19:31905 
19:31906 
19:31907 
19:29496 
19:31908 
19:30299 
19:30551 
19:29373 
19:30238 
19:30413 
19:29072 
19:31986 
19:31987 
19:31828 
19:30641 
19:30642 
19:30643 
19:30644 
19:30645 
19:30365 
19:30839 
19:31675 
19:31909 
19:30646 
19:31910 
19:31911 
19:31912 
19:31913 
19:30807 
19:30820 
19:30300 
19:31646 
19:29374 
19:31914 
19:31915 
19:30647 
19:30301 
19:30302 
19:29581 


19:30847 
19:31693 
19:30303 
19:30366 
19:31434 
19:30749 
19:30648 
19:30649 
19:30821 
19:30469 
19:30848 


19:30735 
19:30414 
19:31988 
19:31989 
19:31990 
19:29375 
19:31916 


19:29595 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI: NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 


GPO Dep. 


GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


: INIS; GPO Dep. 


; INIS 


See DOE/ET/10815—227 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
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Order 
Number 


DE94014732 
DE94016544 
DE94015455 
DE94016610 
DE94014790 
DE94016969 
DE94016450 
DE94016967 
DE94018455 
DE94016970 
DE94009913 
DE94016687 
DE94011742 
DE94016609 
DE94017529 
DE94016601 
DE94016363 
DE94015182 
DE94016548 
DE94016701 
DE94016444 
DE94016443 
DE94016689 
DE94016971 
DE94017306 
DE94016367 
DE94016974 
DE94016688 
DE94016547 
DE94016549 
DE94016452 
DE94016696 
DE94016700 
DE94017178 
DE94016690 
DE94015560 
DE94016358 
DE94015325 
DE94016604 
DE94016447 
DE94016365 
DE94016170 
DE94017528 
DE94016597 


DE94016168 
DE94017175 
DE94016550 
DE94016596 
DE94016445 
DE94016603 
DE94017308 
DE94016607 
DE94016605 
DE94017173 
DE94017526 


DE9401 8547 
DE94016691 
DE94016702 
DE94019020 
DE94017412 
DE94017959 


DE94792667 


UTSI- 


Distribution 
Category 


MF-402 
MF-712 
MF-700 
MF-700 
MF-814 
MF-712 
MF-712 
MF-712 
MF-706 
MF-712 
MF-704 
MF-906 
MF-814 
MF-700 
MF-404 
MF-101 
MF-402 
MF-705 
MF-712 
MF-712 
MF-712 
MF-700 
MF-712 
MF-706 


MF-700 
MF-700 
MF-900 
MF-700 
MF-712 
MF-700 
MF-712 
MF-712 


MF-706 
MF-900 
MF-413 
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UUITP-— 


Report 
Number 


UUITP- 
5/94 

UWThPh- 
1993-23 
1993-37. 
1993-41 
1993-42 
1993-44. 
1993-49. 
1993-56. 
1993-59 
1994-1 
1994-02 
1994-04. 
1994-8 
1994-9 
1994-10 
1994-11. 
1994-15 
1994-18 
1994-19 
1994-21 
1994-24 
1994-25 
1994-28 


0733-Rev.1 
0769-Rev.1 


WHC-MR- 
0448 

WHC-SA- 
1968 
2221 
2241 
2377 


2393 
2434 


2518 
2545 
2547 


2568 
2587 


WHC-SD-EN-RPT-— 
025 


WHC-SD-EN-TI- 
220 


248 
288 


WHC-SD-FF-CSUD-— 
019 
WHC-SD-NR-RA- 
003 
WHC-SD-W100-Ti- 
007 
WHC-SD-W113-ACDR- 
001 


814 ERA Vol. 19, No. 11 


Abstract 
Number 


19:31471 


19:31468 
19:31449 
19:31666 
19:31469 
19:31446 
19:31447 
19:31450 
19:31451 

19:31470 
19:31452 
19:31453 
19:31471 

19:31472 
19:31473 
19:31484 
19:31474 
19:31475 
19:31291 

19:31476 
19:31477 
19:31478 
19:31479 


19:31064 


19:30304 


19:29376 


19:29377 


19:30188 
19:29457 
19:29378 
19:29458 
19:29379 


19:30998 
19:31996 


19:30800 
19:29207 
19:29208 
19:30552 


19:29209 


19:29424 


19:30999 


19:29380 


19:29381 


19:30016 


19:30044 


19:29382 


19:29383 


Source of 
Availability 


See UWThPh-1994-8 


OSTI; NTIS (US Sales Only); 


See HEPHY-PUB-581/93 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See ES}-58-1993 
See ESI-59-1993 
See HEPHY-PUB-593-93 
See HEPHY-PUB-594-93 


OSTI; NTIS (US Sales Only); 


See HEPHY-PUB-596/94 
See HEPHY-PUB-597/94 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See ESI-82-1994 


OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


mmm mm mmm 
—_ st 
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Order 
Number 


DE94636775 


DE94636913 
DE94636776 


DE94636777 


DE94636785 
DE94636786 
DE94636778 
DE94636779 
DE94636780 
DE94636742 
DE94636781 
DE94636782 
DE94636783 
DE94636784 
DE94633992 
DE9401 8065 
DE94017983 


DE94017997 


DE94015751 
DE94016469 
DE94016467 
DE94015637 
DE94015753 


DE94014118 
DE94018164 


DE94016477 
DE94016333 
DE94016332 
DE94018153 


DE94018155 


DE94017323 


DE94018110 
DE94015756 
DE94017998 
DE94018687 
DE94015642 
DE94018166 


DE94018109 


Distribution 
Category 





Report 
Number 


WHC-SD-W236B-FRD- 
001 


WHC-SD-WM-DRR- 
044 

WHC-SD-WM-DTR- 
033 


034 


WHC-SD-WM-ER- 
343 


399 


WHC-SD-WM-PICD—- 
002 

WHC-SD-WM-RA-— 
010 

WHC-SD-WM-TE 
623 


WHC-SP-— 
1098 


WINCO- 
1138 
1160 
1208 

WRI 
94-R015 

WSRC-IM- 
93-17-12 

WSRC-MS-— 
93-622 
94-0111 
94-016 


94-0197 
94-0287 
94-0315 
94-0346 
94-0370 
WSRC-RP-— 
94-451 
94-56-Rev.1 
94-593 
WSRC-TR- 
90-539-Rev.3 


92-368 

93-0106 
94-0096 
94-0215 
94-0286 


94-0390 
YITP/U- 
94-10 


Abstract 
Number 


19:29384 


19:29385 
19:29386 


19:29459 


19:29387 


19:29388 


19:29389 
19:29390 


19:29391 


19:30084 


19:29392 
19:29393 
19:31000 


19:29150 
19:29425 


19:29394 
19:29426 
19:30553 


19:29395 
19:29396 
19:30470 
19:29481 
19:29427 


19:29397 
19:29460 
19:29497 


19:29398 
19:29498 
19:29428 
19:29918 
19:29399 
19:29400 
19:29401 


19:31526 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/MC/30127-3859 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
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Order 
Number 


DE94018161 


DE94018503 
DE94017996 


DE94018001 


DE94018152 


DE94018000 


DE94016434 
DE94016466 


DE94018681 


DE94018162 


DE94013802 
DE94013370 
DE94015533 


DE94017784 


DE94013860 
DE94017806 
DE94013653 


DE94010819 
DE94013223 
DE94014872 
DE94014871 
DE94016695 


DE94016963 
DE94016965 
DE94017804 


DE94017541 
DE94017540 
DE94017810 
DE9401 8432 
DE94015836 
DE94017805 
DE94017534 


DE94792634 


YITP/U- 


Distribution 
Category 


MF- 
2030 


MF-506 


MF- 
2030 
MF- 

2030 


MF- 
2030 
MF- 

2030 


MF-940 
MF-902 


MF- 
2030 


MF- 
2080 


MF-940 
MF-906 
MF-903 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number index. 


Order No. 


DE93001715 
DE94000140 
DE94000141 
DE94000142 
DE94000143 
DE94000144 
DE94000264 
DE94000283 
DE94000285 
DE94000296 
DE94004107 
DE94004123 
DE94004128 
DE94004129 
DE94004874 
DE94005807 
DE94006085 
DE94006360 
DE94006464 
DE94006516 
DE94006860 
DE94006863 
DE94006883 
DE94006884 
DE94007262 
DE94007276 
DE94007530 
DE94007739 
DE94008318 
DE94008320 
DE94008328 
DE94008615 
DE94008617 
DE94008942 
DE94009062 
DE94009294 
DE94009316 
DE94009365 
DE94009395 
DE94009758 
DE94009913 
DE94010125 
DE94010396 
DE94010685 
DE94010686 
DE94010713 
DE94010819 
DE9401 1006 
DE94011028 
DE94011352 
DE94011418 
DE94011539 
DE94011544 
DE9401 1546 
DE94011742 
DE94011831 
DE94011833 
DE94011835 
DE94011841 
DE94011844 
DE94011845 


a h)hLULU ee 


Report No. 


CONF-930961—1 
DOE/BC/14885—5 
DOE/BC/14882-5 
DOE/BC/14881-5 
DOE/BC/14883-5 
DOE/BC/14884—5 
NREL/TP-471-6092 
NREL/TP-430-6322a 
DOE/CH/10093—279 
DOE/CH/10093—283 
DOE/MC/29105-3719 
DOE/MC/26268-3748 
DOE/MC/27403-3754 
DOE/MC/28130-3759 
DOE/ER/10629-T4 
DOE/FT R-94005807 
ORNL/FTR-4891 
SAND-94-0179C 
SAND-94-0198C 
DOE/FTR-94006516 
DOE/CH/10093—295 
DOE/CH/10093—297 
DOE/CH/10093—312 
DOE/CH/10093-313 
DOE/FTR-94007262 
DOE/ER/40561—127 
LA-UR-94-431 
SAND-94-0715C 
DOE/PC/92151-T3 
DOE/FT R-94008320 
DOE/PC/90045-T8 
SAND-94-0716C 
SAND-—94-0676C 
SAND-93-1716C 
SAND-—94-0786C 
LA-UR-94-725 
LA-UR-94-724 
LA-UR-—94-897 
DOE/FTR-94009395 
PNL—9399 
UCRL-JC—1 16339 
CONF-941142-3 
SAND-—-94-0989C 
LA-—12733-MS-Vol.1 
LA—12733-MS-Vol.2 
EGG-WTD-10942 
WSRC-MS-S4-0197 
LBL-34109 
SAND-94-0936C 
LBL-35134 
SAND-94-1228C 
UCRL-ID—116170 
PNL-—9022 
DOE/ID/13040-T22 
UCRL-JC—1 16357 
NREL/CP-413-6186 
NREL/TP-442-7035 
NREL/CP-470-6431 
NREL/TP-411-6856 
NREL/TP-430-6322b 
NREL/TP-430-6322c 
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Order No. 


DE94011848 
DE94011850 
DE9401 1855 
DE9401 1858 
DE94011873 
DE9401 1874 
DE9401 1875 
DE9401 1877 
DE9401 1894 
DE94012131 

DE94012169 
DE94012233 
DE94012251 

DE94012260 
DE94012263 
DE94012264 
DE94012270 
DE94012273 
DE94012278 
DE94012282 
DE94012326 
DE9401 2618 
DE94012745 
DE94012916 
DE94012923 
DE94013021 

DE94013052 
DE94013095 

DE94013099 
DE94013223 

DE94013370 

DE94013379 
DE94013381 

DE94013420 

DE94013442 

DE94013450 

DE94013538 
DE94013653 

DE94013666 
DE94013795 

DE94013802 
DE94013841 

DE94013860 
DE94014118 
DE94014122 
DE94014238 
DE94014283 
DE94014286 
DE94014287 
DE94014288 
DE94014294 
DE94014295 
DE94014296 
DE94014484 
DE94014494 
DE94014503 
DE94014658 
DE94014732 
DE94014768 
DE94014778 
DE94014780 


Report No. 


NREL/TP—451-7046 
NREL/TP-413-7050 
NREL/TP-472-7011 
NREL/TP—421 -6331 
NREL/TP-413-7061 
NREL/TP-—451-7055 
NREL/TP—451 -6637 
NREL/TP—411-6639 
NREL/TP—413-7165 
DOE/EIA—-0246(92) 
DOE/AL/57510-T2 
UCRL-JC—1 15939 
DOE/MC/21023-3802 
DOE/MC/23166-3826 
DOE/MC/11076-3829 
DOE/MC/1 1076-3830 
DOE/MC/29228-3837 
DOE/MC/30246-3841 
DOE/MC/30247-3846 
DOE/MC/27286-385 1 
CONF-941142-5 
BNL-60274 
CONF-941142-6 
SAND-94-1350C 
SAND-94-1344C 
BNL-60377 
DOE/PC/89659-T16 
DOE/BP/03362-T1 
LBL-35457 
WSRC-MS-94-0287 
WINCO—1160 
DOE/CE/15558-T2 
DOE/SF/16306-41 
ANL/EA/CP-81525 
SAND-94-1310C 
SAND-94-1308C 
BNL-60273 
WSRC-MS-—94-016 
DOE/CE/23810—38D 
SAND-94-1663C 
WINCO—1138 
CONF-930252-— 
WSRC-MS-93-622 
WHC-SA-2393 
SAND-93-2018C 
IS-M-789 
SAND-94-1070C 
SAND-94-1396C 
SAND-93-1306C 
SAND-94-1333C 
LA-UR-94-2017 
LA-UR-94-2016 
LA-UR-94-2014 
LA-UR-94-2213 
PNL-SA-24157 
DOE/CE/40740-T7 
SAND-94-1554C 
UCRL-JC—1 15990 
DOE/AL/45807-T 15 
DOE/AL/45807-T 14 
DOE/AL/45807-T13 


Order No. 


DE94014786 
DE94014789 
DE94014790 
DE94014792 
DE94014812 
DE94014813 
DE94014815 
DE94014816 
DE94014871 

DE94014872 
DE94014875 
DE94014876 
DE94014912 
DE94014964 
DE94014998 
DE94015182 
DE94015230 
DE94015236 
DE94015283 
DE94015290 
DE94015325 
DE94015375 
DE94015376 
DE94015380 
DE94015453 
DE94015455 
DE94015533 
DE94015538 
DE94015540 
DE94015541 

DE94015544 
DE94015559 
DE94015560 

DE94015637 
DE94015642 

DE94015652 

DE94015690 

DE94015739 
DE94015742 

DE94015743 

DE94015744 

DE94015746 
DE94015747 
DE94015748 
DE94015749 
DE94015751 

DE94015753 
DE94015756 
DE94015758 
DE94015760 
DE94015764 
DE94015769 
DE94015770 
DE94015771 

DE94015772 
DE94015777 
DE94015778 
DE94015788 
DE94015789 
DE94015792 
DE94015793 


Report No. 


UCRL-JC—1 14784 
UCRL-JC—114511 
UCRL-JC—1 16147 
UCRL-ID—116423 
LA-UR-94-1703 
LA-UR-—94-1705 
LA-UR-94-1712 
LA-UR-94-1713 
WSRC-MS—94-0346 
WSRC-MS—94-0315 
BNL-60600 
BNL-60583 
LBL-35254 
LBL-35412 
PNL-SA-24313 
UCRL-JC—1 16626 
ARH-100-RD 
HAN-93855-RPT8-Del. 
SAND-94-1781C 


DOE/MC/21023-94/C0345 


UCRL-JC—1 17486 
SP/H-753 
SRVH-754 
FNAL/C-94/169-E 
HAN-93855-Rpt.4-Del. 
UCRL-JC—1 16124 
WINCO-1208 
FNAL/C-94/187-E 
FNAL/C-94/186-E 
FNAL/C-94/184-E 
FNAL/C-94/193 
UCRL-JC-—1 15588 
UCRL-JC—1 17440 
WHC-SA-2241 
WHC-SD-NR-RA-003 
DOE/ER/45357-7 
SAND-94-1882C 
SAND-94-1005C 
SAND-94-1926C 
SAND-94-0395C 
SAND-94-1306C 
SAND-94-8704C 
SAND-94-8715C 
SAND-94-8716C 
SAND-94-1769C 
WHC-MR-0448 
WHC-SA-2377 
WHC-SD-EN-TH248 
DOE/RL-94-23 
SAND-94-0622C 
GA-A-21596 
SAND-94-0985C 
SAND-94-1925C 
SAND-94-1533C 
DOE/SF/20218-T1 
SAND-94-0939 
SAND-94-1299 
SAND-94-1157C 
SAND-94-0756C 
SAND-94-0755C 
SAND-94-0758C 





Order No. 


DE94015797 
DE94015798 
DE94015799 
DE94015803 
DE94015804 
DE94015806 
DE94015808 
DE94015818 
DE94015820 
DE94015821 

DE94015822 
DE94015825 
DE94015829 
DE94015836 
DE94015845 
DE94015849 
DE94015856 
DE94015857 
DE94015859 
DE94015897 
DE94015898 
DE94015932 
DE94015933 
DE94015936 
DE94015943 
DE94015949 
DE94015992 
DE94015996 
DE94015998 
DE94016001 

DE94016043 
DE94016054 
DE94016055 
DE94016056 
DE94016059 
DE94016060 

DE94016070 

DE94016071 

DE94016078 

DE94016081 

DE94016084 

DE94016085 


Report No. 


SAND—94-0360C 
SAND-94-1742C 
SAND-—93-2525C 
SAND-—94-1702C 
SAND-94-0428C 
SAND-—94-1936C 
FEMP—2320 

BNL-NCS—60566 


BNL-NUREG—49201 


BNL-6061 1 


BNL-NUREG-60612 


BNL-49754 
BNL-52426 


WSRC-TR-94-0215 


BNL-—49992 


FNAL/C-—94/128-E 


GA-A-21715 
GA-A-21522 
GA-A-21368 


DOE/RW/00134—T10 
UCRL-JC—1 14062 


LA-12817-PR 
LA-—12699-Vol.3 
ORNL-6775/V2 
PNL-SA-23879 
CONF-9403 146-1 
DOE/BP/60559—2 
DOE/BP/00467-2 
BPA-94015998 


DOE/BP/99654—13 


DOE/EM-D171P 
LA-UR-94-2199 
LA-UR-94-2338 
LA-UR-—94-2335 
LA-UR-94-2319 
LA-UR-94-2318 
LA-UR-94-2275 
LA-UR-94-2273 
LA-UR-—94-2250 
LA-UR-94-2244 
LA-UR-—94-2516 
LA-UR-94-2504 


Order No. 


DE94016189 
DE94016190 
DE94016191 
DE94016192 
DE94016193 
DE94016196 
DE94016198 
DE94016199 
DE94016200 
DE94016201 
DE94016203 
DE94016204 
DE94016207 
DE94016210 
DE94016211 
DE94016212 
DE94016215 
DE94016216 
DE94016220 
DE94016247 
DE94016248 
DE94016251 
DE94016252 
DE94016279 
DE94016280 
DE94016282 
DE94016285 
DE94016287 
DE94016291 
DE94016296 
DE94016299 
DE94016302 
DE94016310 
DE94016312 
DE94016315 
DE94016316 
DE94016318 
DE94016319 
DE94016327 
DE94016332 
DE94016333 


Report No. 


LA-UR-94-2662 
LA-UR-94-2649 
LA-UR—94-2648 
LA-UR-94-2644 
LA-UR-—94-2639 
LA-UR-94-2479 
LA-UR-94-2605 
LA-UR-94-2603 
LA-UR-94-2595 
LA-UR-94-2592 
LA-UR-94-2450 
LA-UR-94-2443 
LA-UR-—94-2445 
LA-UR-94-2614 
LA-UR-94-2377 
LA-UR-94-2528 
LA-UR-94-2534 
LA-UR-94-2547 
LBL-35687 
LA-12797-T 
DOE-94016248 
SR/H-762 
SR/H-763 
LA-UR-94-2548 
LA-UR-94-2553 
LA-UR-94-2381 
LA-UR-94-2397 
LA-UR-—94-2390 
LA-UR-94-2409 
LA-UR-94-2376 
ANL/ASD/CP-83521 
ANL/FC/PP-79033 
ANL/PHY/CP-—82365 
ANL/PHY/CP-—83533 
ANL/ET/CP-—83508 
ANL/TD/CP-83128 
ANL/TD/CP-81661 
ORNL/RASA-94/2 
DOE/RL/10930-T3 
WHC-SA-2547 
WHC-SA-2545 


Order No. 


DE94016467 
DE94016469 
DE94016477 
DE94016481 
DE94016484 
DE94016491 
DE94016493 
DE94016507 
DE94016517 
DE94016519 
DE94016520 
DE94016522 
DE94016525 
DE94016526 
DE94016535 
DE94016541 

DE94016542 
DE94016543 
DE94016544 
DE94016547 
DE94016548 
DE94016549 
DE94016550 
DE94016551 

DE94016552 
DE94016555 
DE94016556 
DE94016557 
DE94016558 
DE94016560 
DE94016562 
DE94016568 
DE94016575 
DE94016579 
DE94016582 
DE94016589 
DE94016594 
DE94016596 
DE94016597 
DE94016600 

DE94016601 


DE94016691 


Report No. 


WHC-SA-2221 
WHC-SA-1968 
WHC-SA-2518 
SAND-94-8233 
UCRL-ID—117717 
DOE/ER/14143-3 
DOE/ER/14052-2 


BNWL-CC—1411-Add. 


BNWL-CC-—1703 
GA-A-21762 
GA-A-21756 
GA-A-21714 
FNAL-TM—1890 
FNAL/C—94/214 


CALC-M-CLC-K-00622 


UCRL-JC—1 15579 
UCRL-ID—117344 
UCRL-JC—1 15161 


UCRL-JC—1 16056-Rev.1 


UCRL-JC—1 17358 
UCRL-JC—1 16820 
UCRL-JC—1 17382 
UCRL-JC—1 17600 
SAND-—94-1929C 
SAND-94-1898C 
SAND-94-1909C 
SAND-94-1002C 
SAND-94-0864C 
SAND—94-0385C 
SAND-—94-1994C 
SAND-—94-0950C 
LA-SUB-94-117 
LA-SUB-94-105 
FEMP-—2323 
FEMP-—2326 


ANL/DIS/CP-83605 


ORNL/TM-—12746 
UCRL-JC—1 17604 
UCRL-JC—117542 
LA-UR-—94-2568 

UCRL-JC—116433 


DE94016340 DOE-STD—3009-94 
DE94016345 ANL/MCS/PP-73014 
DE94016346 ANL/CHM/CP-82280 
DE94016348 ANL/CHM/CP-82279 
DE94016355 ANL/ASD/CP-83491 
DE94016358 UCRL-JC—117463 
DE94016361 UCRL-JC—115613 
DE94016362 UCRL-ID—116677 
DE94016363 UCRL-JC—116526-Rev.1 


DE94016602 UCRL-JC—115676 
DE94016603 UCRL-JC—117705 
DE94016604 UCRL-JC—117490 
DE94016605 UCRL-JC—117808 
DE94016606 UCRL-JC—115104 
DE94016607 UCRL-JC—117795 
DE94016609 UCRL-JC—116387 
DE94016610 UCRL-JC—116145 


DE94016088 LA-UR-94-2505 
DE94016089 LA-UR-94-2501 
DE94016090 LA-UR-94-2495 
DE94016091 LA-UR-94-2488 
DE94016096 LA-UR-94-2561 
DE94016097 LA-UR-94-2560 
DE94016098 LA-UR-94-2557 
DE94016123 PATENTS-US—A7933144 


DE94016124 
DE94016129 
DE94016133 
DE94016147 
DE94016150 
DE94016152 
DE94016153 
DE94016154 
DE94016158 
DE94016159 
DE94016162 
DE94016163 
DE94016164 
DE94016165 
DE94016166 


PATENTS-US—A7929929 


PATENTS-US—A7921779 
PATENTS-US—A7917243 


SAND-93-0089 
SAND-94-1804C 
LA-UR-94-2472 
LA-UR-94-2465 
LA-UR-94-2463 
LA-UR-94-2524 
LA-UR-94-2359 
LA-UR-94-2523 
LA-UR-94-2522 
LA-UR-94-2521 
LA-UR-94-2520 
LA-UR-94-2517 


DE94016364 
DE94016365 
DE94016366 
DE94016367 
DE94016370 
DE94016371 
DE94016372 
DE94016378 
DE94016386 
DE94016417 
DE94016425 
DE94016434 
DE94016443 
DE94016444 
DE94016445 


UCRL-JC—1 15148 
UCRL-JC—117522 
UCRL-JC—1 14400 
UCRL-JC—1 17258 
ANL/XFD/CP-82881 
ANL/MSD/CP-83617 
ANL/ET/CP-83611 
ANL/XFD/CP-82877 
ANL-HEP-CP-94-33 
PNL—9986 
DOE/ER/40694-3 
WHC-SD-WM-PICD-002 
UCRL-JC—1 16926 
UCRL-JC—1 16837 
UCRL-JC—1 17695 


DE94016611 
DE94016612 
DE94016613 
DE94016618 
DE94016624 
DE94016629 
DE94016630 
DE94016631 
DE94016632 
DE94016635 
DE94016636 
DE94016651 
DE94016653 
DE94016660 
DE94016680 
DE94016681 


SAND—94-8613C 
SAND—94-8602C 
SAND-94-8711C 
SAND-94-8701C 
PNL—9809 
UCRL-ID—117420 
UCRL-ID—117408 
UCRL-ID—117436 
UCRL-ID—117763 
UCRL-ID—118202 


DOE/EM-0177-Vol.1 


DPW-56-130 
DPW-56-125 
ARH-CD—742-4Q 
GA-A-21693 
GA-A-21695 


DE94016168 UCRL-JC—117576 
DE94016170 UCRL-JC—117528 
DE94016178 LA-UR-94-2440 
DE94016185 LA-UR-94-2625 
DE94016186 LA-UR-94-2620 
DE94016187 LA-UR-94-2665 
DE94016188 LA-UR-94-2664 


DE94016447 UCRL-JC—117498 
DE94016450 UCRL-JC—116183 
DE94016451 UCRL-JC—114969-Rev.1 
DE94016452 UCRL-JC—117385 
DE94016457 CONF-9406152—Absts. 
DE94016464 DOE/METC/C—94/7135 
DE94016466 WHC-SD-WM-RA-010 


DE94016682 GA-A-21702 

DE94016683 GA-A-21742 

DE94016687 UCRL-JC—116340 
DE94016688 UCRL-JC—117349 
DE94016689 UCRL-JC—116927 
DE94016690 UCRL-JC—117433 
DE94016691 UCRL-JC—118222 
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DE94016682 


Order No. 


DE94016692 
DE94016695 
DE94016696 
DE94016697 
DE94016698 
DE94016699 
DE94016700 
DE94016701 

DE94016702 
DE94016703 
DE94016705 
DE94016706 
DE94016713 
DE94016715 
DE94016716 
DE94016718 
DE94016720 
DE94016726 
DE94016728 
DE94016729 
DE94016730 
DE94016731 

DE94016765 
DES4016766 
DE94016773 
DE94016774 
DE94016775 
DE94016776 
DE94016778 
DE94016779 
DE94016780 
DE94016781 

DE94016783 
DE94016784 
DE94016785 
DE94016786 
DE94016787 
DE94016788 
DE94016789 
DE94016790 
DE94016791 

DE94016792 
DE94016793 
DE94016796 
DE94016800 
DE94016801 

DE94016804 
DE94016805 
DE94016806 
DE94016808 
DE94016809 
DE94016812 
DE94016813 
DE94016814 
DE94016815 
DE94016821 

DE94016822 
DE94016823 
DE94016855 
DE94016856 
DE94016857 
DE94016860 
DE94016861 
DE94016862 
DE94016864 
DE94016865 
DE94016866 
DE94016867 
DE94016870 
DE94016871 
DE94016872 
DE94016874 


Report No. 


UCRL-JC—1 15292-Rev.1 


WSRC-MS—94-0370 
UCRL-JC—1 17395 
UCRL-JC—1 15583 
UCRL-JC—1 15585 
UCRL-JC—1 15582 
UCRL-JC—1 17399 
UCRL-JC—1 16836 
UCRL-JC—1 18234 
UCRL-CR-117819 
BNL-—49670 
BNL-60642 


UCRL-ID—116187-94-5 


BNL-49643 
RFP—4861 
GA-A-21759 
DOE/MC/27363-3794 
BNL-60015 
ORNL/M-3704 
BNL-60043 
BNL-60021 
BNL-—60057 
DOE/HR-0099 
DOE/HR-0090 
DOE/R2/15556-T 1 
DOE/FE-94016774 
PNL-—9988 
PNL-—8993 
SAND—94-8705C 
SAND—-94-8620C 
SAND—94-8619C 
SAND—94-8691C 
BNL-49856 
BNL-49859 
BNL-—49857 
BNL-49858 
BNL-—60637 
BNL-—49860 
BNL-—49812 
BNL-—49820 
BNL-49763 
BNL-60374 
BNL-60572 
DOE/RL-94-89 


DOE/METC/C—94/7138 


EGG—1 1265-1050 
EGG—1 1265-2051 
BNL-60512 
BNL-60619 
BNL-60575 
BNL-60676 
BNL-43700 
BNL-60634 
BNL-60591 
BNL-60592 
BNL-60652 
BNL-60409 
BNL-49826 


DOE/METC/C—94/7133 
DOE/METC/C-—94/7137 
DOE/METC/C-—94/7139 


DOE/ET/53088-—666 
DOE/RL-94-39 
ORNL/TM-12745 
LBL-PUB-535 
LBL-35514 
LBL-PUB-—3093-Rev.1 
LBL-PUB—3111-Rev.4 
LBL-35702 
LBL-35596 
LBL-35444 
LBL-35589 
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Order No. 


DE94016877 
DE94016878 
DE94016879 
DE94016881 

DE94016886 
DE94016888 
DE94016889 
DE94016892 
DE94016893 
DE94016897 
DE94016899 
DE94016900 
DE94016903 
DE94016904 
DE94016906 
DE94016907 
DE94016909 
DE94016910 
DE94016911 

DE94016912 
DE94016914 
DE94016932 
DE94016933 
DE94016943 
DE94016944 
DE94016945 
DE94016952 
DE94016954 
DE94016957 
DE94016963 
DES4016965 
DE94016967 
DE94016969 
DE94016970 
DE94016971 

DE94016972 
DE94016974 
DE94016978 
DE94016985 
DE94016987 
DE94016989 
DE94016991 

DE94016994 
DE94016995 
DE94016997 
DE94016998 
DE9401 7000 
DE94017001 

DE94017002 
DE94017003 
DE9401 7005 
DE94017006 
DE94017008 
DE94017011 

DE94017037 
DE94017046 
DE94017047 
DE94017048 
DE94017055 
DE94017056 
DE94017057 
DE94017062 
DE94017067 
DE94017069 
DE94017071 

DE94017072 
DE94017073 
DE94017074 
DE94017075 
DE94017076 
DE94017078 
DE94017079 


Report No. 


LBL-35725 
ANL/ES/CP-83738 
ANL/XFD/CP-82667 
ANL/PHY/CP-—83800 
ANL/CMT/PP-79364 
ANL/XFD/CP-82930 
ANL/XFD/CP-82777 
ANL/ES/CP-83735 
ANL/MSD/CP-83799 
ANL/RA/CP-82797 
ANL/XFD/CP-82348 
ANL/ER/PP-—82416 
ANL/CHM/CP-83709 
ANL/CHM/CP-83725 
ANL/XFD/CP-—82932 
ANL/ET/CP-—82163 
ANL/TD/CP-83127 
ANL/ES/CP-83739 
ANL/ASD/CP-81726 
ANL/XFD/CP-82937 
ANL/XFD/CP-82931 
GEH-26647 
BNWL-CC—1359 
HW-60285-Pt.1 
HW—42926 
HW-39347 
DOE/ER/14218-T1 
DOE/ER/45461-T1 
LA-12820-MS 
WSRC-RP-94-45 1 


WSRC-RP-—94-56-Rev.1 


UCRL-JC—1 16199 
UCRL-JC—1 16182 
UCRL-JC—116211 


UCRL-JC—1 17000-Rev.1 


UCRL-JC—1 15171 
UCRL-JC—1 17330 
DPW-55-407 
BNWL-CC—1460 
PNL-SA-24120 
HW-60808 
HW-60442-RD 
HW—46099 
HW-55774 
HW-57671 
HW-—72433 
BNWL-CC-2030 
BNWL-CC—1997 
BNWL-CC-—2058 
BNWL-CC-—2070 
BNWL-CC-—1851 
BNWL-CC-783 
HW-71967 
BNL-49948 
DOE/ID/12781-T1 
DOE/ER/52122-10 
DOE/ER/45367-6 
LA-SUB-94-13 
LA-SUB—94-93 
DOE/ER/40333—142 
LA-SUB-94-102 
DOE/NV/11432—129 
DOE/ER/61666—-1 
ORNL/M-3327 
ANL/TD/CP-82103 
ANL/XFD/CP-82781 
ANL/CMT/CP--83784 
ANL/CMT/CP-83649 
ANL/CMT/CP-83647 
ANL/MSD/PP-79484 
ANL/CMT/CP-82121 
ANL/CMT/CP-83638 


Order No. 


DE94017080 
DE94017081 
DE94017082 
DE94017084 
DE94017085 
DE94017086 
DE94017087 
DE94017113 
DE94017120 
DE94017122 
DE94017126 
DE94017127 
DE94017128 
DE94017129 
DE94017130 
DE94017131 
DE94017132 
DE94017133 
DE94017152 
DE94017156 
DE94017157 
DE94017159 
DE94017161 
DE94017163 
DE94017164 
DE94017165 
DE94017166 
DE94017167 
DE94017170 
DE94017171 
DE94017172 
DE94017173 
DE94017175 
DE94017178 
DE94017181 
DE94017184 
DE94017189 
DE94017190 
DE94017191 
DE94017197 
DE94017204 
DE94017230 
DE94017263 
DE94017265 
DE94017266 
DE94017267 
DE94017276 
DE94017278 
DE94017280 
DE94017284 
DE94017288 
DE94017290 
DE94017294 
DE94017295 
DE94017296 
DE94017298 
DE94017300 
DE94017301 
DE94017302 
DE94017303 
DE94017304 
DE94017306 
DE94017308 
DE94017310 
DE94017311 
DE94017312 
DE94017313 
DE94017314 
DE94017315 
DE94017317 
DE94017318 
DE94017319 


Report No. 


ANL/CMT/CP-83637 
ANL/PHY/CP-—83783 
ANL/CHM/CP-83879 
ANL/CHM/PP-80214 
ANL/ET/CP-—83876 
ANL/XFD/CP-—82933 
ANL/MSD/CP-83767 
DOE/PC/91280-T10 
DOE/PC/90313—-T10 
DOE/PC/91161-T8 
DOE/PC/93205—-T3 
DOE/PC/88854—-T20 
DOE/PC/91029-T2 
DOE/PC/92176-T7 
DOE/PC/92158-T8 
DOE/PC/92109-T5 
DOE/PC/92121-T6 
DOE/PC/92149-T6 
DOE/RL-—89-03-Rev.2A 
DOE/ER/13543-6 
DOE/NV/1 1432-142 
DOE/SR/15199-19 
DOE/OR-01-1276-D1 
BNL-60678 
DOE/OR/22160-T12 
DOE/EA-—0959 
DOE/EA-0935 
DOE/EIS—0171-FINAL 
ORNL/M-3595 
FNAL-TM—1897 
FNAL/C—94/203 
UCRL-JC—117810 
UCRL-JC—1 17584 
UCRL-JC—1 17416 
DOE/PC/93157-T1 
FNAL/C-—94/136-E 
DOE/NV/10874—-T2 
DOE/EIA—0560(94) 
DOE/EIS—0201 
BNWL-CC—2110 
DOE/EIS—0145-ROD 
HW-58702 
BNWC-—8-3 
HW-65971 
HW-84118-RD 
HW-69390 
FNAL-TM—1898 
DOE/LLW-108 
DOE/EW/50625-T 17 
SR/H-779 
DOE/FE-—0316P 
SAND-—-$3-3901C 
SAND-94-1520 
UCRL-ID—115645 
UCRL-ID-115719 
UCRL-ID—117452 
UCRL-—53809-93 
BNL—49993 
BNL—49932 
BNL-49852 
BNL-49872 
UCRL-JC—117168 
UCRL-JC—117793 
DOE/EIA—0035(73-92) 
DOE/EIA—0380(94/08) 
BNL-52411 
DOE/EIS—0212 
DOE/EM-—0109P-Rev.1 
BNL-49853 
ORNL/TM—12370 
ORNL/TM—12729 
DOE/RL—89-03-R2-Add.1-V1 





Order No. 


DE94017320 
DE94017321 
DE94017322 
DE94017323 
DE94017324 
DE94017329 
DE94017330 
DE94017331 
DE94017332 
DE94017333 
DE94017334 
DE94017335 
DE94017336 
DE94017337 
DE94017338 
DE94017341 
DE94017343 
DE94017344 
DE9401 7346 
DE94017347 
DE94017349 
DE94017350 
DE94017351 
DE94017352 
DE94017353 
DE94017354 
DE94017355 
DE94017356 
DE94017357 
DE94017359 
DE94017362 
DE94017363 
DE94017364 
DE94017365 
DES94017366 
DE94017367 
DE94017369 
DE94017370 
DE94017371 
DE94017372 
DE94017374 
DE94017375 
DE94017376 
DE94017377 
DE94017378 
DE94017380 
DE94017381 
DE94017382 
DE94017384 
DE9401 7387 
DE94017388 
DE94017390 
DE94017391 
DE94017397 
DE94017398 
DE94017402 
DE94017408 
DE94017412 
DE94017417 
DE94017423 
DE94017424 
DE94017425 
DE94017458 
DE94017462 
DE94017463 
DE94017465 
DE94017467 
DE94017471 
DE94017477 
DE94017478 
DE94017486 
DE94017488 


Report No. 


DOE/RL-—89-03-R2-Add.1-V2 
DOE/RL-89-03-R2-Add.1-V3 
DOE/RL-93-77 
WHC-SD-EN-RPT-025 
DOE/RL—91-19 
DOE/ET/53088—T6 
DOE/ET/53088-T5 
DOE/OR/21941-T1 
DOE/OR/21941-T2 
DOE/RL-94-43 
PPPL-3005 
PPPL-2979 
SAND—94-1785C 
SAND-94-2035C 
SAND-94-2010C 
SAND-94-1489C 
SAND-94-2051C 
SAND—94-0165C 
SAND-—93-3803C 
SAND-—93-3837C 
SAND—94-2026C 
SAND-94-1987C 
DOE/OR/21941-T3 
DOE/ER/79115—-T1 
DOE/ER/79115-T2 
DOE/ER/61227-T2 
DOE/ER/13778-62 
DOE/SR/18048—2 
DOE/ER/61039-2 
DOE/ER/40748—2 
DOE/PC/91057-T8 
DOE/PC/92108-T6 
DOE/PC/92113—T5 
DOE/PC/92190—T4 
DOE/PC/92546-T7 
DOE/PC/93220-T3 
DOE/PC/93221-T3 
DOE/PC/90550-T13 
DOE/PC/92114—-T3 
DOE/PC/79796-T37 
DOE/PC/91042—9 
DOE/PC/91302—11 
DOE/PC/91301-—11 
DOE/PC/89785—18 
DOE/PC/89785—17 
DOE/PC/91299-15 
DOE/PC/92117-T8 
DOE/PC/92104-T6 
DOE/PC/89660-T4 
DOE/PC/89660-T1 
DOE/PC/91311-T11 
DOE/PC/93219-T2 
DOE/PC/89786—-T19 
SLAC-PUB-6582 
SLAC-PUB-6609 
BNL-49854 
SAND-—94-0892C 
UCRL-MA—1 16609 
RFP—4874 
ORNL/TM-12737 
ORNL/CON-331 
ORNL-6766 
PNL-SA-—23128 
PNL-SA-—23641 
PNL-SA-—23795 
PNL-7001-Rev.1 
PNL-SA-24664 
DOE/EIA-0583 
PNL-SA-24485 
PNL-SA-24739 
UCRL-ID—117891 
UCRL-ID—117759 


Order No. 


DE94017489 
DE94017490 
DE94017491 
DE94017492 
DE94017494 
DE94017495 
DE94017496 
DE94017497 
DE94017498 
DE94017501 
DE94017502 
DE94017503 
DE94017508 
DE94017510 
DE94017512 
DE94017513 
DE94017514 
DE94017515 
DE94017516 
DE94017517 
DE94017518 
DE94017519 
DE94017520 
DE94017521 
DE94017522 
DE94017523 
DE94017526 
DE94017527 
DE94017528 
DE94017529 
DE94017530 
DE94017534 
DE94017535 
DE94017536 
DE94017537 
DE94017538 
DE94017539 
DE94017540 
DE94017541 
DE94017551 
DE94017552 
DE94017553 
DE94017555 
DE94017556 
DE94017559 
DE94017563 
DE94017574 
DE94017575 
DE94017576 
DE94017577 
DE94017578 
DE94017579 
DE94017580 
DE94017581 
DE94017583 
DE94017589 
DE94017591 
DE94017593 
DE94017594 
DE94017595 
DE94017604 
DE94017605 
DE94017606 
DE94017645 
DE94017671 
DE94017672 
DE94017680 
DE94017685 
DE94017686 
DE94017688 
DE94017691 
DE94017692 


Report No. 


UCRL-ID—117610 
UCRL-ID—116980 
UCRL-ID—116663 


UCRL-ID—116389-Rev.1 


SLAC-PUB-6571 
SLAC-PUB-6478 
SAND-94-1 100 
SAND-—94-0169 
SAND-—92-0847 
UCRL-ID—118276 
DOE/EM-0178 
DOE/EM-0181 
GA-A-21761 
GA-A-21750 
DOE/NV-376 
PPPL-CFP-3148 
BNL-60498 
GA-A-21704 
GA-A-21736 
GA-A-21718 
GA-A-21706 
GA-A-21743 
GA-A-21703 
GA-A-21694 
UCRL-JC—1 15364 
UCRL-JC—1 14116 
UCRL-JC—1 17941 
UCRL-JC—1 15741 
UCRL-JC—1 17539 
UCRL-JC—1 16430 
ORNL/TM-12789 
WSRC-TR-94-0390 
CONF-940780—Vol.1 
CONF-940780—Vol.2 
DOE/PC/91042—10 
ESH-EMS—930099 
ORNL-6794 
WSRC-TR-92-368 


WSRC-TR-90-539-Rev.3 


DOE/PC/93224-T3 
DOE/PC/91291-T12 
DOE/PC/92121-T7 
DOE/PC/88881—-T22 
GA-A-21592 
DOE/PC/91027-T1 
DOE/FE-0295P 
DOE/ER/40561-146 
DOE/ER/40561—148 
DOE/ER/40561-—149 
DOE/ER/40561-—150 
DOE/ER/40561-151 
DOE/ER/40561-153 
DOE/ER/40561-154 


DOE/MC/22118-3854 
DOE/MC/30127-3859 
DOE/MC/28162-3857 


ORNL/TM-12724 
DOE/ER/13955—16 
DOE/ER/45238-7 
DOE/PC/93256-T1 
DOE/ER/40809-T1 
DOE/ER/14421-1 
DOE/ER/54221—-1 
DPW-56-376 
CONF-921142-9 
CONF-921142-10 
CONF-931 108-104 
LA-12804-PR 
UCRL-52000-94-6 
CONF-98310328-2 
DOE/ET/10815—227 
LA-12796-MS 


Order No. 


DE94017693 
DE94017696 
DE94017699 
DE94017701 
DE94017704 
DE94017709 
DE94017713 
DE94017715 
DE94017717 
DE94017721 

DE94017723 
DE94017725 
DE94017729 
DE94017737 
DE94017738 
DE94017741 
DE94017743 
DE94017744 
DE94017747 
DE94017748 
DE94017753 
DE94017759 
DE94017764 
DE94017767 
DE94017770 
DE94017776 
DE94017777 
DE94017784 
DE94017786 
DE94017787 
DE94017788 
DE94017789 
DE94017790 
DE94017791 

DE94017802 
DE94017804 
DE94017805 
DE94017806 
DE94017810 
DE94017815 
DE94017823 
DE94017827 
DE94017831 

DE94017852 
DE94017855 
DE94017865 
DE94017869 
DE94017877 
DE94017878 
DE94017883 
DE94017888 
DE94017890 
DE94017897 
DE94017901 

DE94017904 
DE94017907 
DE94017911 

DE94017913 
DE94017914 
DE94017917 
DE94017918 
DE94017919 
DE94017920 
DE94017923 
DE94017924 
DE94017925 
DE94017926 
DE94017927 
DE94017928 
DE94017929 
DE94017930 
DE94017931 


DE94017931 


Report No. 


UCRL-JC—1 14328 
UCRL-JC—1 15586 
CONF-940586-1 
CONF-940449-15 
CONF-940122-5 
CONF-940286-2 
HW-66629 
HW-71586 
HW-71457 
RL-REA-279 
HW-72291 
HW-67121-RD 
HW-10236 
HW-65870-A 
DOE/ER/13823-T3 
DOE/ER/451 14-7 
DOE/ER/40795-1 
ORNL/TM-12809 
DOE/EIA-0109(94/08) 
CONF-940753-23 
CONF-940766-8 
CONF-940416-24 
CONF-940529-24 
CONF-9311131-3 
CONF-931108-105 
ANL/ESD/TM-69 
DOE/FE-0315P 
WSRC-IM-93-17-12 
DOE/ER/51112-T1 
DOE/PC/90094—T4 
DOE/PC/90094—T3 
DOE/PC/91336-T3 
DOE/PC/91336-T4 
DOE/PC/91336-T5 
PNWD-SA-3968-HEDR 
WSRC-RP-94-593 
WSRC-TR-94-0286 
WSRC-MS-94-0111 
WSRC-TR-93-0106 
BNL-60698 
HW-73700 
HW-7-3489 
BNWL-B-89 
HW-60444-F 
CONF-940204-9 
CONF-940507-37 
CONF-940753-22 
CONF-940553-80 
CONF-9403124-2 
CONF-931115-14 
CONF-940613-26 
DOE/MC/27115~-3831 
CONF-940813-16 
CONF-940630-42 
CONF-940286-3 
CONF-940407-23 
DPW-56-321 
DOE/SF/19167—T5 
DOE/ER/13904-T2 
DOE/ER/60866—4 
DOE/ER/12103-1 
DOE/PC/90303-T6 
DOE/PC/90303-T7 
DOE/PC/90303-T10 
DOE/PC/90303-T1 1 
DOE/PC/79881-T2 
DOE/PC/79881-T3 
DOE/PC/88810-7 
DOE/PC/88810-8 
DOE/PC/88810-9 
DOE/PC/88810-10 
DOE/PC/88810-11 
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DE94017932 


Order No. 


DE94017932 
DE94017934 
DE94017935 
DE94017936 
DE94017937 
DE94017938 
DE94017939 
DE94017942 
DE94017943 
DE94017944 
DE94017945 
DE94017946 
DE94017947 
DE94017951 
DE94017955 
DE94017957 
DE94017959 
DE94017962 
DE94017965 
DE94017966 
DE94017968 
DE94017970 
DE94017971 
DE94017973 
DE94017974 
DE94017975 
DE94017982 
DE94017983 
DE94017984 
DE94017988 
DE94017989 
DE94017991 
DE94017993 
DE94017996 
DE94017997 
DE94017998 
DE94018000 
DE94018001 
DE94018006 
DE94018007 
DE94018008 
DE94018009 
DE94018010 
DE94018011 
DE94018012 
DE94018033 
DE94018041 
DE94018052 
DE94018053 
DE94018055 
DE94018062 
DE94018065 
DE94018072 
DE94018076 
DE94018077 
DE94018079 
DE94018083 
DE94018086 
DE94018092 
DE94018097 
DE94018098 
DE94018101 
DE94018109 
DE94018110 
DE94018112 
DE94018113 
DE94018115 
DE94018117 
DE94018122 
DE94018129 
DES4018131 
DE94018136 


Report No. 


DOE/EE-—0030 
SLAC-PUB-6630 
SLAC-PUB-6631 
UCRL-ID—116188-Rev.1 
UCRL-ID—117927 
UCRL-ID—118027 
UCRL-ID—118026 
DOE/PC/93251—T2-Vol.2 
DOE/OR/22088-1 
DOE/OR/22088-3 
DOE/OR/22088-2 
DOE/OR/22088-4 
DOE/OR/22088-5 
DOE/ER/453 10-27 
DOE/EIA-0130(94/08) 
LA-—12844 
USGS-OFR-92-201 
LBL-35782 
LBL-35956 
LBL-34954 
LBL-34905 
LBL-35959 
LBL-34953 
LBL-34960 
DOE/EIA—-0226(94/08) 
LA—12839 
FNAL/C—94/178-E 
WHC-EP-0733-Rev.1 
BNL-49896 
BNL-60236 
BNL-60235 
BNL-60629 
BNL-60739 
WHC-SD-WM-DTR-033 
WHC-EP-0769-Rev.1 
WHC-SD-EN-T+288 
WHC-SD-WM-ER-399 
WHC-SD-WN-DTR-034 
DOE/ER-0619P 
BNWL-CC—193 
HW-76528-B 
HW-—76528-G 
HW-76528-C 
HW-76528-D 
HW-76528-E 
BNCC—100 
CONF-940630—46 
CONF-9404198-1 
CONF-940630—44 
LBL-35575 
ANL-94/17 
WAPD-T-3027 
UCRL-ID—116187-94-6 
LA-UR-94-2694 
LA-UR-—94-2686 
LA-UR-94-2684 
LA-UR-—94-2719 
LA-UR-—94-2725 
LA-UR-—94-2559 
LA-UR-94-2765 
LA-UR-94-2761 
DOE/ER/13950-T3 
WHC-SD-W113-ACDR-001 
WHC-SD-EN-T}-220 
CONF-940635-—12 
CONF-9406131-2 
CONF-940893-2 
CONF-940630-—43 
CONF-940847-3 
CONF-940327-10 
CONF-940704—2 
CONF-940813-18 


Order No. 


DE94018138 
DE94018140 
DE94018147 
DE94018152 
DE94018153 
DE94018155 
DE94018161 

DE94018162 
DE94018163 
DE94018164 
DE94018166 
DE94018167 
DE94018168 
DE94018172 
DE94018173 
DE94018182 
DE94018184 
DE94018186 
DE94018187 
DE94018188 
DE94018189 
DE94018190 
DE94018207 
DE94018210 
DE94018216 
DE94018219 
DE94018236 
DE94018253 

DE94018254 
DE94018268 
DE94018285 
DE94018286 
DE94018291 

DE94018300 
DE94018323 
DE94018326 
DE94018334 
DE94018376 
DE94018381 

DE94018382 
DE94018384 
DE94018392 
DE94018396 
DE94018397 
DE94018398 
DE94018399 
DE94018400 
DE94018401 

DE94018402 
DE94018403 
DE94018404 
DE94018406 
DE94018407 
DE94018408 
DE94018409 
DE94018413 
DE94018414 
DE94018416 
DE94018417 
DE94018423 
DE94018424 
DE94018426 
DE94018432 
DE94018434 
DE94018438 
DE94018453 
DE94018455 
DE94018477 
DE94018478 
DE94018479 
DE94018480 
DE94018481 


Report No. 


CONF-940815-—93 
CONF-940630—45 
CONF-$206202-8 
WHC-SD-WM-ER-343 
WHC-SA-2568 
WHC-SA-2587 
WHC-SD-W236B-FRD—-001 
WHC-SP-—1098 
DOE/RL-94-05 
WHC-SA-2434 
WHC-SD-W100-TI-007 
DOE/RL-94-81 
LBL-35577 
UCRL-ID—118310 
ANL/ESD-23 
LBL-35203 
LBL-35914 
LBL-35089 
LBL-35729 
LBL-35206 
LBL-35204 
LBL-35205 
LBL-34957 
LBL-35510 
DOE/ER/45194—2 
DOE/ER/13904—-T5 
HW-7-6311 
DOE/ER/61010—-T26 
DOE/ER/53295-T1 
LA-UR-94-2731 
LA-UR-94-2825 
LA-UR-94-2830 
LA-UR-94-2805 
LA-UR-94-2864 
BNL-60712 
UCRL-CR-—117804 
ES/ESH-20 
ANL-HEP-CP-94-43 
ANL/TD/CP-83977 
ANL-HEP-TR-94-48 
ANL/XFD/CP-—83940 
ANL/CHM/PP-79404 
ANL/ASD/CP-83968 
ORNUER-241 
DOE/EM-0191P 
SAND-94-8005 
DOE/EH-0404 
DOE/EH-0404-Summ. 
PNL-8631 
PNL-—9989 
PNL—10067 
ORNL/ER-234 
ORNL/PATS-94-003 
ORNUM-3763 
ORNL/ER-239 
DOE/ER/75760-T1 
DOE/CE/23810—42 
DOE/ER/54110-3 
DOE/ER/14039-3 
FEMP-—2342 
FEMP-—2348 
SAND-94-0187 
WSRC-TR-94-0096 
BNL-—60710 
DOE-STD—1075-94 
PNL-SA-24510 
UCRL-JC—1 16205 
DOE/AL/62350-144 
DOE/AL/62350—-148 
DOE/AL/62350—136 
DOE/AL/62350-133 
DOE/AL/62350-141 


Order No. 


DE94018482 
DE94018483 
DE94018500 
DE94018503 
DE94018513 
DE94018526 
DE94018530 


DE94018531 
DE94018532 


DE94018547 
DE94018549 
DE94018557 
DE94018569 
DE94018578 
DE94018580 
DE94018585 
DE94018586 
DE94018595 
DE94018607 
DE94018616 
DE94018619 
DE94018620 
DE94018625 
DE94018638 
DE94018639 
DE94018646 
DE94018657 
DE94018677 
DE94018678 
DE94018681 

DE94018685 
DE94018687 
DE94018688 
DE94018690 
DE94018717 
DE94018756 
DE94018757 
DE94018759 
DE94018760 
DE94018761 

DE94018775 
DE94018777 
DE94018779 
DE94018781 

DE94018782 
DE94018784 
DE94018785 
DE94018792 
DE94018793 
DE94018794 
DE94018795 
DE94018798 
DE94018801 

DE94018802 
DE94018806 
DE94018809 
DE94018810 
DE94018812 
DE94018820 
DE94018821 

DE94018822 
DE94018823 
DE94018824 
DE94018825 
DE94018826 
DE94018827 
DE94018835 
DE94018838 
DE94018839 


Report No. 


DOE/AL/62350—128 
DOE/AL/62350—1 9F-Rev.3 
UCRL-JC—1 15580 
WHC-SD-WM-DRR-044 
SAND-94-1326 
DOE/MC/29467-3779 
DOE/AL/62350-24F- 
Attach.3-4 
DOE/AL—62350-24F- 
Attach.3-App.A 
DOE/AL/62350-—24F- 
Attach.3-App.B 
UCRL-JC—1 18133 
UCRL-JC—1 15555 
KCP-613-5397 
DOE/CE/40993-T1 
DOE/ER/60233-T5 
DOE/ER/14320—2 
KCP-613-5434 
KCP-613-5497 
DOE/ER/13934-6 
DOE/EH-0396P 
DOE/EM-0192T 
PNL-10075 
PNL-10078 
DOE/EIA—-0478(93) 
BNL-60752 
RFP-4881 
DOE/ER/541 78-4 
DOE/ER/54222-1 
PNL-—10089 
DOE/EIA—0380(94/09) 
WHC-SD-WN-TI-623 
DOE/RL-94-96 
WHC-SD-FF-CSUD-019 
DOE-0252 
DOE/RL-94-36-1 
DOE/EIA-0569(94/3Q) 
DOE/MT/92019-3 
DOE/MT/9201 9-2 
DOE/MT/92004—10 
DOE/MT/92004—9 
DOE/MT/92004—7 
DOE/BC/14960-5 
DOE/MT/92009-8 
DOE/BC/14434—11 
DOE/BC/14884—-8 
DOE/MT/93007—2 
DOE/MT/9301 0-2 
DOE/PA-0004 
PNL-10063 
PNL—10065 
PNL-—10073 
DOE/MT/92005-9 
DOE/MT/93006—2 
DOE/MT/92017—1 
DOE/BC/14893-3 
DOE/BC/14861-4 
DOE/BC/14892-3 
DOE/BC/14881-8 
DOE/BC/14875—4 
DOE/BC/1 4963-3 
DOE/BC/14852-8 
DOE/BC/14882-8 
DOE/BC/14862-5 
DOE/BC/1 4880-8 
DOE/BC/14880-7 
DOE/MT/9201 0-7 
DOE/MT/92010-5 
DOE/BC/14983—1 
DOE/PC/92533-7 
DOE/PC/93210—2 
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Order No. 


DE9401 8846 
DE94018848 
DE94018850 
DE94018851 
DE94018852 
DE94018854 
DE94018855 
DE94018872 
DE94018873 
DE94018874 
DE94018875 
DE94018876 
DE94018877 
DE94018878 
DE94018879 
DE94018880 
DE94018881 

DE94018882 
DE94018884 
DE94018931 

DE94018932 
DE94018933 
DE94018973 
DE94019013 
DE94019015 
DE94019016 
DE94019017 
DE94019018 
DE94019019 
DE94019020 
DE94051192 
DE94051193 
DE94051194 
DE94051195 
DE94051196 
DE94051197 
DE94051198 
DE94051199 
DE94051200 
DE94051201 

DE94051202 
DE94051203 
DE94051204 
DE94051205 
DE9405 1206 
DE94051207 
DE94051208 
DE94051209 
DE94051210 
DE94051211 

DE94051212 
DE94051213 
DE94051215 
DE94051216 
DE94051217 
DE94051218 
DE94051219 
DE94051220 
DE94051221 
DE94051224 
DE94051225 
DE94051226 
DE94051227 
DE94051228 
DE94051230 
DE94051231 
DE94051233 
DE94051234 
DE94051235 
DE94051237 
DE94051238 
DE94051239 


Report No. 


DOE/PC/91295-T11 
DOE/PC/92536-T7 
DOE/PC/92526-T7 
DOE/PC/901 80—T 11 
DOE/PC/91051-T7 
DOE/PC/91054—-T11 
DOE/PC/91290-T11 
DOE/PC/92521-T164 
DOE/PC/92521—-T163 
DOE/PC/92521-T162 
DOE/PC/92521-T161 
DOE/PC/92521—T160 
DOE/PC/92521-T159 
DOE/PC/92521-T158 
DOE/PC/92521-T157 
DOE/PC/92521—-T156 
DOE/PC/92521-T155 
DOE/PC/92521—-T154 
DOE/ER/14135-3 
DOE/EM-0194 
UCRL-ID—117639 
UCRL-ID—117955 
K/CSD/TM—102-Rev.1 
UCRL-ID—118023 
UCRL-ID—116660 
UCRL-ID-118061 
UCRL-ID—118063 
UCRL-ID—118065 
UCRL-ID—118068 
UCRL-LR-117760 
NASA-TP-2558 
NASA-CR-187053 
NASA-TP-3119 
NASA-CR-189173 
CONF-910801-31 
NASA-CR-185285 
CONF-9001 09-28 
NASA-CR-189135 
NASA-CR-185132 
NASA-TM-103164 
NASA-TM—103200 
NASA-TM-103122 
NASA-TM-102322 
NASA-TM-103152 
NASA-TM-103704 
NASA-CR-185119 
NASA-CR-4404 
NASA-CR-189127 
NASA-TM-105549 
NASA-TM—105205 
NASA-TM-—100838 
NASA-TM-87040 
NASA-TM-105921 
NASA-TM-105813 
NASA-TM-105692 
NASA-TM—105690 
NASA-TM-105161 
NASA-TM—105248 
NASA-TM—105767 
NASA-TM-101948 
NASA-TM-101342 
NASA-TM—100946 
NASA-TM-—100894 
NASA-TM-87172 
NASA-TM—103698 
NASA-TM—106444 
NASA-TM—105866 
NASA-TM-—106096 
NASA-TM-101956 
NASA-TM-8991 1 
NASA-TM-88876 
NASA-TM-103203 


Order No. 


DE94051240 
DE94051241 
DE94051242 
DE94051243 
DE94051244 
DE94051246 
DE94051250 
DE94051251 

DE94051252 
DE94051253 
DE94051254 
DE94051255 
DE94051256 
DE94051258 
DE94051259 
DE94051261 

DE94051263 
DE94051264 
DE94051265 
DE94051266 
DE94051267 
DE94051268 
DE94633510 
DE94633511 

DE94633512 
DE94633513 
DE94633514 
DE94633600 
DE94633748 
DE94633830 
DE94633831 

DE94633835 
DE94633841 

DE94633842 
DE94633843 
DE94633855 
DE94633856 
DE94633857 
DE94633858 
DE94633859 
DE94633876 
DE94633881 

DE94633887 
DE94633906 
DE94633909 
DE94633910 
DE94633911 

DE94633912 
DE94633913 
DE94633914 
DE94633915 
DE94633916 
DE94633917 
DE94633918 
DE94633919 
DE94633920 
DE94633921 

DE94633922 
DE94633925 
DE94633927 
DE94633928 
DE94633938 
DE94633975 
DE94633992 
DE94634017 
DE94634032 
DE94634034 
DE94634035 
DE94634037 
DE94634054 
DE94634057 


Report No. 


NASA-TM-88842 
NASA-TM—105747 
NASA-TM—103205 
NASA-TM—100241 
NASA-TM-100221 
NASA-TM-—100190 
NASA-TM-105240 
NASA-TM-105233 
NASA-TM-—104387 
NASA-TM-104508 
NASA-TM-—104491 
NASA-CR-187155 
NASA-TM—104487 
NASA-TM-89863 
NASA-TM-89832 
NASA-TM-88974 
NASA-TM-—102059 
NASA-TM-—102064 
NASA-TM-103224 
NASA-TM-103142 
NASA-TM-—102044 
NASA-TM-—102057 
INIS-mf—13903 
INIS-mf—13912 
NAHRES—18 
NAHRES—19 
OAEP-—1-123 
KFKI—1994-4/J,K 
INIS-mf—13960 
IC—94/97 
IC—94/98 
INIS-mf-13841 
INIS-mf—13838 
INIS-mf—13839 
INIS-mf-13840 
IC—94/113 
IC—94/69 
IC—94/70 
IC—94/114 
IC—94/79 
IC—94/78 
JINR-E-—1 9-92-257 
IAEA-TECDOC-—746 
INIS-mf-13955 
OAEP—1-120 
OAEP-—1-124 
OAEP-—1-132 
OAEP-—1-148 
OAEP-1-149 
THAI-AEC—33 
THAI-AEC—34 
THAI-AEC—38 
THAI-AEC-49 
THAI-AEC-51 
THAI-AEC-53 
THAI-AEC-58 
THAI-AEC—71 
THAI-AEC—74 
IAEA-TECDOC—747 
INIS-GB-627 
INIS-GB-628 
INIS-GB-626 
INIS-mf—13868 
VNITF-35 
IC—94/124 
CEA-CONF—11709 
BUDKERINP-93-75 
CEA-LNS-SM-—93-36/A 
BUDKERINP-93-71 
OAEP-1-122 
IAEA-NENP-TC-SLR-4/003- 
93/1 


Order No. 


DE94634060 
DE94634130 
DE94634132 
DE94634170 
DE94634246 
DE94634247 
DE94634248 
DE94634249 
DE94634262 
DE94634268 
DE94634270 
DE94634271 
DE94634273 
DE94634275 
DE94634280 
DE94634281 

DE94634282 
DE94634283 
DE94634284 
DE94634285 
DE94634286 
DE94634287 
DE94634309 
DE94634310 
DE94634311 

DE94634312 
DE94634313 
DE94634314 
DE94634319 
DE94634320 
DE94634324 
DE94634325 
DE94634326 
DE94634327 
DE94634328 
DE94634329 
DE94634361 

DE94634362 
DE94634363 
DE94634364 
DE94634378 
DE94634379 
DE94634394 
DE94634395 
DE94634409 
DE94634410 
DE94634412 
DE94634415 
DE94634416 
DE94634417 
DE94634418 
DE94634419 
DE94634423 
DE94634430 
DE94634431 

DE94634435 
DE94634436 
DE94634442 
DE94634462 
DE94634463 
DE94634466 
DE94634472 
DE94634477 
DE94634484 
DE94634488 
DE94634523 
DE94634524 
DE94634528 
DE94634529 
DE94634530 
DE94634531 

DE94634857 


Report No. 


CEA-CONF—11753 
INIS-mf—13963 
CEA-CONF—11690 
IC—94/87 
INIS-BR-3369 
INIS-BR-3386 
INIS-BR-3387 
INIS-BR-3388 
IAEA-TECDOC-—750 
IAEA-NDS—150(rev.94/2) 
IAEA-NDS—0(rev.94/1) 
IAEA-NDS—7(rev.94/1) 
IC—94/46 
INIS-GB-632 
IC—94/117 
IC—94/118 

IC—94/38 

IC—94/82 

IC—94/91 

IC—94/93 

IC—94/94 

IC—94/96 
BUDKERINP-$3-40 
LAMP—94/5 
\C—94/77 
IPPCZ-334 
LAMP-—93/4 
LAMP-—94/3 
CERN-92-06 
IC—94/83 

IC—94/112 
IC—94/115 

IC—94/72 

IC—94/76 

IC—94/80 

IC—94/89 

IC—94/102 
IC—94/121 

IC—94/18 

IC—94/65 
LPNHE-93-08 
LPNHE-93-09 
CEA-CONF-11713 
IC—94/120 
INDC(CCP)-361 
IC—94/74 
INP-MSU-93-8-300 
IAEA-NDS—120(rev.2) 
IAEA-NDS—142 
IAEA-NDS—90(rev.7) 
INDC(CCP)-366 
INDC(CCP)-—367 
CRN-93-26 
TRI-PP-91-45 
INDC(CCP)-362 
IAEA-NDS—144 
LAMP-—94/4 
IBAMD-47 
IAEA-NDS-47 (rev.2) 
IC—94/127 
INIS-BR-3359 
LRP-496/94 
IPPCZ-333 
INIS-mf—13966 
IC—94/125 

IC—94/90 

IC—94/100 
IC—94/103 
IC—94/106 

IC—94/95 

IC—94/99 

IC—94/109 
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DE94634858 


Order No. 


DE94634858 
DE94634859 
DE94634877 
DE94634887 
DE94634893 
DE94634900 
DE94634907 
DE94634913 
DE94634914 
DE94634915 
DE94634919 
DE94634920 
DE94634921 

DE94634925 
DE94634942 
DE94634943 
DE94634944 
DE94634945 
DES4635100 
DE94635103 
DE94635104 
DE94635105 
DE94635114 
DE94635120 
DE94635121 

DE94635127 
DES4635144 
DE94635174 
DE94635176 
DE94635181 

DE94635182 
DE94635183 
DE94635194 
DE94635259 
DE94635310 
DE94635313 
DE94635314 
DE94635324 
DE94635325 
DE94635365 
DE94635369 
DE94635370 
DE94635395 
DE94635396 
DE94635397 
DE94635398 
DE94635399 
DE94635400 
DE94635401 

DE94635402 
DE94635403 
DE94635404 
DES94635405 
DE94635406 
DE94635407 
DE94635408 
DE94635409 
DE94635410 
DE94635411 

DE94635414 
DE94635415 
DE94635417 
DE94635418 
DE94635419 
DE94635420 
DE94635421 
DE94635422 
DE94635423 
DE94635439 
DE94635440 
DE94635441 
DE94635445 


Report No. 


IC—94/110 
IC—94/111 
INIS-AR-072 
BARC—1993/E/027 
INIS-AR—065 
INIS-AR—086 
INIS-AR—087 
BARC—1993/P/007 
BARC—1993/P/008 
CNEA-F—-1/94 
INIS-AR-078 
INIS-AR-079 
INIS-AR—080 
INIS-AR-077 
INIS-AR—060 
INIS-AR-064 
INIS-AR—066 
INIS-AR—-088 
INIS-AR—070 
INIS-AR—067 
INIS-AR—068 
INIS-AR—069 
INIS-AR-081 
INIS-AR—075 
INIS-GB-63 1 
INIS-mf—13961 
INIS-AR—071 
INIS-AR—056 
JINR-E-9-94-70 
JINR-E-9-94-33 
JINR-R-2-94-56 
JINR-R-8-94-37 
INIS-AR—061 
INIS-AR—059 
INIS-AR—055 
INIS-AR—-083 
INIS-AR-084 
INIS-AR—085 
INIS-AR-082 
JINR-E-15-94-64 
JINR-E-1 -94-66 
JINR-E—1 -94-67 
INIS-XN-515 
INIS-XN-506 
INIS-XN-509 
INIS-XN-510 
INIS-XN-511 
INIS-XN-516 
INIS-XN-512 
INIS-XN-517 
INIS-XN-520 
INIS-XN-513 
INIS-XN-514 
INIS-XN-518 
INIS-XN-521 
INIS-XN-522 
INIS-XN-523 
INIS-XN-524 
INIS-XN-525 
BARC—1993/E/031 
INIS-AR-073 
INIS-AR-074 
INIS-mf-13959 
INIS-mf—13980 
JINR-E-2-94-21 
JINR-R-4-94-63 
JINR-R-4-94-65 
JINR-R-5-94-51 
JINR-R-2-94-18 
JINR-E-2-94-90 
JINR-R-2-94-84 
IC—94/85 
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Order No. 


DE94635446 
DE94635615 
DE94635632 
DE94635648 
DE94635654 
DE94635677 
DE94635693 
DE94635712 
DE94635715 
DE94635717 
DE94635739 
DE94635740 
DE94635744 
DE94635759 
DE94635787 
DE94635788 
DE94635821 

DE94636022 
DE94636035 
DE94636058 
DE94636061 

DE94636163 
DE94636264 
DE94636293 
DE94636302 
DE94636309 
DE94636312 
DE94636316 
DE94636326 
DE94636327 
DE94636364 
DE94636369 
DE94636378 
DE94636388 
DE94636389 
DE94636390 
DE94636391 

DE94636399 
DE94636403 
DE94636433 
DE94636441 

DE94636450 
DE94636454 
DE94636455 
DE94636456 
DE94636457 
DE94636458 
DE94636459 
DE94636460 
DE94636527 
DE94636530 
DE94636536 
DES94636545 
DE94636546 
DE94636547 
DE94636551 

DE94636552 
DE94636553 
DE94636562 
DE94636565 
DE94636566 
DE94636575 
DE94636576 
DE94636577 
DE94636593 
DE94636595 
DE94636602 
DE94636603 
DE94636604 
DE94636605 
DE94636606 
DE94636607 


Report No. 


IC-94/86 
JINR-E-2-94-71 
JINR-E-2-94-43 
JINR-E-2-94-46 
JINR-E-2-94-27 
JINR-E-2-94-92 
JINR-E-7-94-80 
JINR-E-4-94-58 
JINR-R-4-94-68 
IC-94/122 
INDC(BLR)-001 
INDC(CCP}-368 
JINR-R-2-94-83 
JINR-R—-15-94-47 
IC-94/126 

IC-94/92 
INIS-AR-076 
INIS-BR-3396 
SKB-TR-93-32 
INIS-mf-14310 
INIS-BR-3395 
SKB-TR-94-01 
RISO-R-752(EN) 
JINR—-18-94-108 
SKB-TR-94-03 
INIS-BR-3394 
RPIt-94/2 
STUDSVIK-ES-94-6 
AECS-PR/RSS-72 
AECS-PR/RSS-80 
INIS-mf-13976 
INIS-BR-3406 
AECS-A/RRE-25 
INIS-BR-3404 
INIS-BR-3389 
AECS-A/FRSR-80 
AECS-A/RSS-79 
OAEP-1-133 
JINR-R-16-94-52 
INIS-BR-3403 
INIS-BR-3385 
LUMEDW-MEXL-1 027 
CEA-CONF-11592 
CEA-CONF-11593 
CEA-CONF-11719 
INIS-BR-3390 
INIS-BR-3391 
INIS-BR-3392 
INIS-BR-3393 
JINR-E-9-94-94 
BUDKERINP-93-73 
INIS-mf-13935 
|AEA-TC-HUN-9/019/1 
IAEA-TECDOC-751 
INIS-mf-13975 
LUTMDN-TMVK-5231 
STUDSVIK-ES-93-55 
STUDSVIK-NS-92-40 
DTH-AEF-NT-9 
IAEA-TECDOC-752 
STUDSVIK-NS-91-66 
INIS-GB-633 
STUDSVIK-ES-93-47 
STUDSVIK-NS-93-7 
JINR-E-10-94-61 
DTH-AEF-NT-4(rev.2) 
JINR-R-10-94-87 
JINR-R-10-94-91 
JINR-R-13-94-73 
JINR-R-13-94-76 
JINR-R—-13-94-77 
JINR-R-13-94-78 


Order No. 


DE94636608 
DE94636609 
DE94636610 
DE94636611 
DE94636612 
DE94636652 
DE94636653 
DE94636654 
DE94636659 
DE94636660 
DE94636661 
DE94636662 
DE94636669 
DE94636670 
DE94636671 
DE94636716 
DE94636721 
DE94636722 
DE94636724 
DE94636728 
DE94636729 
DE94636730 
DE94636731 
DE94636732 
DE94636733 
DE94636734 
DE94636735 
DE94636736 
DE94636737 
DE94636739 
DE94636740 
DE94636741 
DE94636742 
DE94636764 


DE94636766 
DE94636767 
DE94636768 
DE94636769 
DE94636770 
DE94636771 
DE94636772 
DE94636773 
DE94636775 
DE94636776 
DE94636777 
DE94636778 
DE94636779 
DE94636780 
DE94636781 
DE94636782 
DE94636783 
DE94636784 
DE94636785 
DE94636786 
DE94636789 
DE94636790 
DE94636791 
DE94636797 
DE94636799 
DE94636866 
DE94636893 
DE94636905 
DE94636913 
DE94636976 
DE94636977 
DE94636986 
DE94636999 
DE94637054 
DE94637073 
DE94637113 
DE94777304 


Report No. 


JINR-R—-15-94-54 
JINR-E-13-94-97 
JINR-R—10-94-86 
JINR-R-13-94-124 
INIS-BR-—3407 
INIS-BR-3405 
RPIl-94/1 
SKB-TR-94-02 
INIS-mf—13971 
INIS-mf-13977 
INIS-mf—13978 
INIS-mf-13979 
INIS-mf-—13972 
INIS-mf-13973 
INIS-mf—13974 
INIS-BR—3408 
STUDSVIK-ES—93-35 
INIS-XN-519 
INIS-mf-13970 
DTH-AEF-NT—10 
JINR-R-11-94-120 
JINR-R-11-94-74 
INIS-mf—14308 
INIS-mf—14312 
JINR-D-2-93-381 
JINR-D—2-93-437 
JINR-D-2-94-11 
JINR-D—2-94-72 
JINR-D-2-94-85 
JINR-E-2-94-107 
JINR-E-4-94-75 
JINR-R-2-94-109 
UWThPh-1994-19 


LUNFD6-NFAS—1012-1-23- 


1994 
ES/-58-1993 
ESI-59-1993 
HEPHY-PUB-581/93 
HEPHY-PUB-—593-93 
HEPHY-PUB-594-93 
HEPHY-PUB-596/94 
HEPHY-PUB-597/94 
JINR-E-2-94-82 
UWThPh-1993-23 
UWThPh-—1993-42 
UWThPh-1994-1 
UWThPh—1994-10 
UWThPh-1994-15 
UWThPh-1994-18 
UWThPh-1994-21 
UWThPh—1994-24 
UWThPh-1994-25 
UWThPh-1994-28 
UWThPh-1994-8 
UWThPh—1994-9 
ES}-82-1994 
JINR-E-2-94-103 
JINR-E-2-94-42 
JINR-E-2-94-79 
JINR-E-2-94-131 
JINR-E-4-94-106 
JINR-E-1-94-116 
JINR-R-15-94-53 
UWThPh-1993-41 
CTH-ED—256 
CTH-IEFT-PP—1994-12 
CTH-ED—255 
CTH-IEFT-PP—1994-10 
JINR-E-14-94-99 
JINR-R-10-94-44 
JINR-R-3-94-125 
NGI-Pub—188 





Order No. 


DE94777305 
DE94783344 
DE94783345 
DE94783346 
DE94789623 
DE94789626 
DE94789629 
DE94789644 
DE94789657 
DE94789658 
DE94789686 
DE94789690 
DE94789716 
DE94789718 
DE94789738 
DE94789756 
DE94789757 
DE94790050 
DE94790617 
DE94790671 

DE94790672 
DE94790673 
DE94790690 
DE94790691 

DES4790692 
DE94790693 
DES4790694 
DE94790695 
DE94790696 
DE94790697 
DE94790707 
DE94790708 
DE94790709 
DE94790710 
DE94790711 

DE94790712 
DE94790713 
DE94790714 
DE94790715 
DE94790716 
DE94790717 
DE94790718 
DE94790719 
DE94790720 
DE94790721 

DE94790722 
DE94790724 
DE94790725 
DE94790726 
DE94790727 
DE94790728 
DE94790729 
DE94790730 
DE94790771 

DE94790772 
DE94790773 
DE94790774 
DE94790783 
DE94790784 
DE94790800 
DE94790801 
DE94790802 
DE94790803 
DES4790804 
DE94790805 
DE94790806 
DE94790807 
DE94790808 
DE94790809 
DE94790810 
DE94790811 
DE94790812 


Report No. 


NGI-Pub—1 86 
NGI-Pub—1 85 
NGI-Pub—1 87 
NGI-Pub—1 84 
KFK-4995 
BONN-IR-94-01 
ECN-RX-—94-007 
NIKHEF-H—94-08 
LR-682 
Juel-2882 
DESY—94-037 
DESY-94-031 
IKE-5-238 
DESY-—94-040 
Juel-2875 
Juel-2868 
GSI-94-22(prepr.) 
KFK-PEF—115 
INIS-mf—15001 
DTH-LV—94-07 


MST-LUFT-A-—126-Ed.4 


NEI-DK-1608 
NEI-DK-1595 
NEI-DK-1592 
NEI-DK-—1593 
NEI-DK-—1600 
NEI-DK-—1597 
NEI-DK-—1598 
NEI-DK-—1599 
NEI-DK—1596 
NEI-DK-—1619 
NEI-DK-1618 
NEI-DK-—1626 
NEI-DK-1613 
NEI-DK-1628 
NEI-DK-—1612 
NEI-DK—1627 
NEI-DK-1629 
NEI-DK-—1624 
NEI-DK-1622 
NEI-DK-—1611 
NEI-DK—1625 
NEI-DK-—1623 
NEI-DK-—1631 
NEI-DK-—1632 
NEI-DK-—1630 
NEI-DK-—1620 
NEI-DK-1621 
NEI-DK-1617 
NEI-DK-1610 
NEI-DK-—1609 
NEI-DK-—1615 
NEI-DK—1616 
NEI-NO—426 
NEI-NO—427 
NEI-NO-428 
NEI-NO-—429 
LCHS-A-3-R-3 
NUTEK-R-91-29 


LUTFD2-TFEM-—94-1007 


LRAP—152 
LRAP-154 
NEI-SE-—158 
NUTEK-91-2331 


LUTMDN-TMVK-3163 


SLU-LT-R-183 


LUTKDH-TKKT-—9-94-1027 


LIU-TEK-LIC—94-12 
LIU-TEK-LIC—94-20 
SP-94-01 
IVL-B—1144 
FVU-FU-93-14 


Order No. 


DE94790813 
DE94790814 
DE94790815 
DE94790816 
DE94790817 
DE94790818 
DE94790819 
DE94790820 
DE94790821 
DE94790822 
DE94790823 
DE94790824 
DE94790825 
DE94790826 
DE94790827 
DE94790828 
DE94790829 
DE94790830 
DE94790831 
DE94790832 
DE94790833 
DE94790834 
DE94790835 
DE94790836 
DE94790838 
DE94790839 
DE94790845 
DE94790846 
DE94791335 
DE94791336 
DE94791337 
DE94791338 
DE94791339 
DE94791340 
DE94791341 
DE94791342 
DE94791343 
DE94791344 
DE94791345 
DE94791515 
DE94791516 
DE94791517 
DE94791518 
DE94792433 
DE94792529 
DE94792530 
DE94792531 
DE94792532 
DE94792619 
DE94792620 
DE94792634 
DE94792645 
DE94792646 
DE94792656 
DE94792657 
DE94792658 
DE94792659 
DE94792660 
DE94792661 
DE94792662 
DE94792663 
DE94792664 
DE94792667 
DE94792668 
DE94792669 
DE94792670 
DE94792683 
DE94792684 
DE94792685 
DE94792686 
DE94792713 
DE94792714 


Report No. 


FVU-FU-93-16 
FVU-FU-93-17 
LIU-TEK-LIC—94-13 
NEI-SE-159 
SVF-500 
SVF-501 
SVF-502 
SVF-503 
SVF-505 
SVF-507 
FVU-FU—93-18 
SP-94-12 


LUTFD2-TFCP—1001-1-54 


SLU-MIKRO-R-59 
NUTEK-R-94-5 
NUTEK-R-94-13 
NUTEK-R-94-16 
NUTEK-R-94-18 
NUTEK-R-94-22 
KTH-KET-R-4 
KTH-IT-M-31 
KTH-KET-R-3 


LUNBDS-NBBE-94-1039 
LUNBDS-NBBE-94-1940 


IVL-B—1 150 
SP-94-13 


KTH-MSE-KORR-DA~94-2 
KTH-MSE-KORR-DA-94-3 
ETDE/JP-mf-94791335 
ETDE/JP-mf-94791336 
ETDE/JP-mf-94 791337 


NEDO-C—9315 
NEDO-C-—9323 
NEDO-C—9322 


ETDE/JP-mf-94791341 
ETDE/JP-mf-94791342 


NEDO-OS—9301-2 
NEDO-OS—9301-1 


ETDE/JP-mf-—94791345 


FRCEA-TH-419 
CEA-CONF—11845 
FRNC-TH-3737 
CEA-CONF-11825 
JAERI-M-—94-010 
JAERI-M-94-058 
JAERI-M-94-057 
JAERI-M-94-071 
KEK-93-14 
INS—1025 
INS—1026 
YITP/U-94-10 
JAERI-1330 
INS—1029 
JAERI-M—94-007 
JAERI-M-94-047 
JAERI-M-—94-054 
JAERI-M-94-059 
JAERI-M—94-055 
JAERI-M-94-033 
INS—1030 
JAERI-M-94-078 
NIRS-32 
UTNL-R-0302 
JAERI-M-94-028 
NiIRS-M-94 
NIFS-PROC-—16 
KEK-PROC-—93-18 
KEK-PROC—93-16 
KEK-PROC—93-14 
KEK-93-13 
KEK-PROC-—93-20 
KEK-PROC-—93-17 


Order No. 


DE94792715 
DE94792716 
DE94793960 
DE94793961 
DE94793962 
DE94794100 
DE94794101 
DE94794102 
DE94794103 
DE94794104 
DE94794105 
DE94794106 
DE94794107 
DE94794108 
DE94794109 
DE94794110 
DE94794111 
DE94794112 
DE94794113 
DE94794114 
DE94794116 
DE94794117 
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